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ABSTRACT 

An investigation of classroom environment factors affecting pupil progress in mathematics 

during the transition from primary to secondary school 

This research study investigates changes in the classroom environment experienced by 

pupils at the transition to secondary school that may affect pupil progress in mathematics. 

The classroom environment contains many elements and dimensions and three spccific 

areas were the focus of this study: six classroom environment dimensions, the teacher, and 

the subject curriculum. 

The study took place in North East Scotland, a rural area with diverse industries. The sample 

of pupils selected for the study was from a small group of primary schools associated with 

three secondary schools. A number of quantitative and qualitative measures were developed 

to collect data for the study: a number of mathematical tests to determine the mathematical 

progress made by pupils between Primary 7 and Secondary I; pupil and teacher 

questionnaires and an observer's schedule. Perceptions from each of these measures were 

used to 'describe' the classroom environment. The measures were tested through a pilot 

study and adjustments made for their use in main research study. Formal and informal 

interviews with teachers and pupils were also used to provide additional depth to classroom 

profiles. 

The analysis of the quantitative data enabled pupil progress to be confirmed for most sample 

pupils. It was also possible to identify small groups of pupils who improved and regressed 

exceptionally. By focusing on these groups, factors affecting exceptional improvement were 

highlighted. Some of these factors were linked to primary school experience, for example, 

teacher interest and pupil method of working. The main classroom environment factors 

affecting pupil progress were pupil perception of performance and a high level of 

teacher/pupil interaction. Pupil placement in school attainment groupings (sets) was related 

to pupil progress, mostly regression. No single factor was associated with exceptional 

regression. The construction of a number of primary and secondary classroom environment 

profiles showed the strong impact of a highly positive environment on pupil progress. 
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CHAPTER 1 INTRODUCTION 

1.1 MATHEMATICS AND THE CLASSROOM 

The results of international comparative surveys such as the Third International 

Mathematics and Science Survey (TIMSS) raised concerns in Scotland, as in other 

countries, about pupil progress in mathematics (SOEID, 1996), with an official report 

(SOEID, 1997b) identifying a particular concern regarding pupil progress in the early 

secondary years. 

The transition to secondary school has been shown to be the cause of a number of negative 

effects on pupils, such as drop in performance and decrease in self-esteem. (Croll, 1983; 

Hirsch and Rapkin, 1987). Change in school size, number of teachers and subject 

specialisation are some of the adjustments pupils have to make during the transition to 

secondary school. Unfortunately not all pupils are capable of making the same level of 

adjustment. Nisbet & Entwistle (1969) and Youngman & Lunzer (1977) found that 

younger and less mature pupils were not as ready for secondary school, and suffered more 

from long or short-term effects of the transition compared with their older and more mature 

peers. While many factors, external to school, may affect pupils during the move to 

secondary school, there are also internal school factors to take into account, for example, 

from within the mathematics classroom. 

The classroom is the location where teaching and learning take place, and the classroom 

environment and group atmosphere are considered by one group of researchers (Haladnya, 
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Shaughnessy & Shaughnessy, 1983) to be among the most powerful indicators of student 

outcomes. There are many contrasting views of the secondary school mathematics 

classroom. For example, Clarke (1985) suggests that the root of pupils' problems in 

secondary school is the mathematics classroom. He was surprised to find pupils held such 

diverse views of the mathematics classroom and the subsequent effect of these views on 

progress in mathematics. In contrast, Jaworski (2002) views the mathematics classroom as 

a mathematical community, where pupils work together, discuss problems and improve. 

As the physical environment changes for pupils at the transition to secondary school, 

pupils are also likely to be aware of changes in classroom interaction as they move from 

what has been described as "warm fozzies" (Hargreaves, 1999, pi 0 I) of the primary school 

to a secondary school classroom that is "not quite an emotional desert" (p104). 

1.2 MOTIVATION FOR THE RESEARCH 

In the release of results from two major surveys (SOEID, 1996; SOEID, 1997a), 

performance of Scottish pupils was reported not only to be low but also below that of 

pupils in other countries. Action was taken by Her Majesty's Inspectors of Education 

(HMIE) (SOElD, 1997), local authorities and schools to improve pupil mathematical 

performance. One school activity that became more established was the use of pupil 

tracking. This is where pupil performance in every assessment is recorded continuously 

and progress can be measured at any point within any interval. Patterns established from 

the tracking can then be employed to forecast future performance of other similar groups of 

pupils. 

Chapter 1 
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In some Aberdeenshire schools, tracking patterns showed that many pupils were making 

more progress than reports suggested. In addition, a small group of pupils in each school 

was making exceptional progress during the first year in secondary school, while another 

small group regressed. In consultation with primary school head teachers, a number of 

suggestions were put forward as to why some pupils regressed: change of teacher, change 

of level of support and size of secondary school class. Some combination of these factors 

was considered responsible. There appeared to be no common factor for those pupils who 

made exceptional progress, indeed primary school head teachers were surprised at some 

who had improved. 

Progress is measured in each school through a combination of external and internal 

assessments. External assessments such as Scottish National Tests (SOED, 1991) are 

common to all schools but internal assessments are based on individual school programmes 

of work. To investigate the progress made by Aberdeenshire pupils, a study of pupils in a 

number of schools using identical measures was necessary. Such a study was of relevance 

at local authority level and therefore when the opportunity arose for an official study, the 

present author presented an outline proposal based on previous work on pupil progress. 

The accepted plan included an investigation into classroom factors affecting pupil progress 

in mathematics at the transition with a condition that the author must spend some time in 

primary schools. 

This author's experience of mathematics teaching was gained in secondary education, 

which proved useful in working with staff and pupils in secondary schools. The 

opportunity to work with primary school staff arose through a secondment to the Local 
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Authority for a year on the Raising Standards of Achievement Team. The team was an 

Authority initiative in response to the National Target Setting exercise, (SOEID, 1998). 

The team brief was wide, and included support of primary and secondary school 

management. This provided the opportunity to: 

• establish contact with primary school head teachers 

• collect information regarding planning and organisation in primary schools 

• gain experience of the primary classroom. 

Also included in the secondment was an individual role for support for 5-14 mathematics 

education in all county schools. 

1.3 GOALS OF THE RESEARCH 

The stage was now set for a research study with a main theme of pupil progress in 

mathematics during the primary-secondary transition between Primary 7 and Secondary 1 

(P7 and Sl), a time of change for all pupils. For each pupil moving to secondary school, 

individual differences and past primary experience suggested different reactions to change. 

Discussion with primary and secondary school teachers tended to raise more questions than 

suggest answers regarding reasons for progress. The focus of this study was solely on 

mathematical progress, and factors affecting that progress. Surroundings are generally 

considered important if the correct learning environment is to be created. Thus the 

mathematics classroom appeared to be a fertile ground for an investigation into factors 

affecting pupil progress. 

From this point, aims for this study were: 

• To describe pupil progress in mathematics through P7 and S1, and 
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• To explore and identify classroom environmentJactors affecting this progress 

during the transition period between primary and secondary school. 

Identifying factors affecting pupil progress in mathematics and the subsequent adjustment 

ofthe classroom environment to effect improvement in mathematics are critical areas of 

research (O'Reilly, 1975). This is not only the responsibility of the classroom teacher, but 

also has implications for school managers and education departments. Teacher training 

establishments possibly already address the importance of some aspects of the classroom 

environment and this might be extended to a level where teachers are able to measure and 

adjust the environment to accommodate different groups of pupils. 

1.4 KEY IDEAS 

There were two ideas central to the research study. The first idea was related to the 

description of pupil progress where the mathematical attainment of pupils in P7 and S 1 

was considered to be a major focus of the study. It was anticipated the test results would 

not only highlight groups of pupils who were making mathematical progress but also those 

who were making exceptional progress. 

The second idea was related to the classroom environment. The environment, or climate, 

within and between classrooms differs as the interactions of pupils and pupils, and pupils 

and teachers vary. There is a body of evidence reviewed in the literature review in the next 

chapter regarding differences between classrooms and their effects on pupil progress. 

Therefore there was a high likelihood that factors affecting pupil progress existed within 
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the classroom environment and with a description of the classroom obtained from pupil 

and teacher perceptions of the classroom identify some of these factors. 

This research therefore investigated the classroom factors affecting pupil progress in 

mathematics at the transition from primary to secondary schools, based on a detailed 

review of the literature, and field research in a representative sample of Aberdeenshire 

primary and secondary school. It was argued that most pupils would show progress in 

mathematics between P7 and S 1 and that classroom environment factors that affected 

progress would be determined. Factors affecting pupil progress were considered likely to 

be related to the level of pupil and teacher interaction, and the support available for the 

pupil within the classroom environment. 

1.S METHODOLOGY 

This study set out to measure, in quantitative terms, the progress of pupils in mathematics. 

Using, a longitudinal testing programme that pre-tested pupils at the end of primary school 

(P7) and post-tested the same pupils at the end of first year in secondary school (S 1). These 

quantitative results needed to be set within an understanding of the classroom environment. 

This environment is complex and multifaceted and not readily quantified. It was therefore 

important to use a range of qualitative data collection techniques to capture its dynamics. 

This study therefore combined a number of measures. The first of these was a set of 

mathematics tests to collect quantitative data, a measure of pupil performance from which 

pupil progress was to be calculated. The second measure was both quantitative and 

qualitative, a survey of teachers and pupils' perceptions of the classroom environment and 
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from which a view of the classroom would be constructed. The final two measures were 

both qualitative, a series of observations and interviews. It was planned to use the 

observations to supplement the formal data collection techniques in order to enrich the 

picture of the classroom environment already being produced through the questionnaire 

survey. Pupil interviews were planned for the end of the study, as a follow up to any 

unusual results or add to existing data collected. 

The selection of the type of observation to be used in the study was participant observation, 

where all classroom participants were aware of the observer's role. Although data 

collected through participant observation lacks statistical validity and is inevitably filtered 

through the subjectivity of even the most careful researcher (Taylor, 1996), it does yield 

rich qualitative information. Ball (1982) noted two particular benefits of deploying 

participant observation as a technique in educational research: familiarisation in working 

alongside participants during the visits and the ease of collecting data about pupils. 

Interviewing in qualitative research is a key element of the methodology, and Measor 

(1982) considered the researcher needed a set of thematic areas to cover during the 

exercise. Therefore consideration of a selection of open-ended questions on selected 

themes for the exercise was needed. 

A pilot study was designed for two main reasons. The first was to validate initial measures 

produced, before their use in the main study. This enabled mathematics question papers 

and questionnaires to be tested, and an observation schedule to reduce subjectivity to be 

constructed. The second reason, essential to the planning and organisation of the study, 
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was to identify problems before the main study took place. A longitudinal study was 

planned so that pupil testing could take place in two planned cycles each of two years. This 

allowed the results of multiple diets of test to be validated. There was an issue with 

replication, where while retaining the same schools, teachers and sizes of class in the 

second cycle, changing rolls and school planning might affect results. 

The type of sampling employed was a type of "non-probability", "purposive" sampling 

(Cohen and Mannion, 1994, P88) and related to three different areas representative of 

specific local communities. The sample size was planned to represent the numerical 

composition of the specific population (three secondary schools) with 25-30 per cent of the 

year group selected to represent the group. Purposive sampling was also used in the 

selection of the associated primary schools to produce a cross section of different types and 

locations of primary schools. 

The Scottish mathematics curriculum was constructed in Scotland for Scottish schools. The 

curriculum with associated assessment is used in each Scottish school. As mathematics 

testing is involved in this present study and pupils from all schools make progression 

through the same curriculum, references to the curriculum and assessment levels are 

unavoidable. Therefore the structure of the course, related tenns and pupil level of 

attainment within the system are explained in the next section. 

1.6 SCOTTISH GUIDELINES (MATHEMATICS) 

Pupils in Scotland start school between the ages offour and a half, and five and a half 

years old. They spend seven years in primary school followed by a minimum of four years 
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in secondary school. The Scottish mathematics curriculum consists of three stages: 5-14 

Guidelines for pupils in PI to S2, Standard Grade for pupils in S3 to S4 and Higher Still 

courses mostly for pupils in S5 to S6. In this study, only the curriculum related to PI to S2 

is described. The 5-14 Guidelines (SOED, 1991) will, hereafter, be referred to as the 

Guidelines. An outline of the Guidelines explains the rationale (Section 1.6.1) and 

attainment outcomes and targets (Section 1.6.2). Section 1.6.3 contains information on 

National Testing (Pre 2004). 

1.6.1 Rationale 

The Guidelines are provided so that "schools should be able to structure and develop their 

courses and improve the quality and learning and teaching of Mathematics ", (SO ED, 

1991, p(i». The curriculum includes four outcomes of mathematics: Problem Solving and 

Enquiry, Information Handling; Number, Money and Measure; and Shape, Position and 

Movement. Within the Guidelines is also a desire for continuity between stages, and 

sectors. 

Effective arrangements for continuity of mathematical education will be 

needed to build on the enthusiasm, which the move to a new type of school 

can generate. These gUidelines provide a common agenda through which 

primary and secondary teachers can collaborate on the transfer process 

(SOED, 1991, p7). 

1.6.2 Attainment outcomes and targets 

Attainment outcomes, attainment targets and strands are used to describe the curriculum. 

Outcomes are divided into a number of "strands", for example "add and subtract" or 

multiply and divide". Each strand is then separated in to groups of attainment targets for 
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Levels A to ElF (Table 1.1). Attainment targets were originally set at five levels, A to E, 

with A the lowest. A sixth level (F) was added later (SOEID, February 1999). Table 1.2 

shows details of levels C to E and the stage of expected schooling of pupils. 

Most pupils entering S 1 in Aberdeenshire are working at Levels C to E, with a small group 

still to attain Level B and another group who have already attained Level E. However, the 

Guidelines are not prescriptive. It is the responsibility of each school to interpret the 

learning outcomes, plan a suitable course and link it to existing resources. 

Table 1.1 Extract/rom the Guidelines Illustrating Outcomes, Strands and Targets 

Outcome Strand Attainment Targets 
LevelD Level E 

add and subtract add and subtract 
Number, Add and - mentally for 2 digit - mentally for 2 digit 
Money and Subtract whole numbers, beyond numbers including 
Measure in some cases, decimals 

involving multiples of 
10 or 100. -without a calculator, 

for 4 digits with at most 
-without a calculator, 2 decimal places; 
for 4 digits with at most 
two decimal places 

I easy examples onl~ I 7.3+8.2 

120 + 130, 700 + 200 J 
(SOED, 1991, p31) 

1.6.3 National Testing 

Formal assessment (National Testing) is built into the 5-14 curriculum and used to confirm 

teachers' judgement regarding pupil attainment. As pupils progress through one level of 

the curriculum and are considered to have covered all targets in each of the four outcomes, 

the teacher would then have pupils attempt a National Test at that level. On attaining at 
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least the threshold score, the pupil would progress to the next level. Some schools have 

certain times of the year for testing and others have pupils complete tests when prescribed 

work is completed. Each school makes a return of pupil levels of attainment to the SQA 

(Scottish Qualifications Authority) each June. A summary of school, Authority and 

National figures is then returned to schools for school use and to inform parents. 

There is an expectation set by SQA for levels to be attained by pupils at certain stages in 

the 5-14 curriculum (Table 1.2). 

Table 1.2 Relationship of Target Level and Stage of School in the Guidelines 

Level Criteria 

C Should be attainable in the course of P4-P6 by 
most pupils 

D Should be attainable by some pupils in P5-P6 
or even earlier, but certainly by most in P7 

E Should be attainable by some pupils in P7-S I, 
but certainly by most in S2 

(SOEID, 1991, pIO) 

The terms most and majority used in this context are defined as: most is equivalent to 75-

90%, and majority to 50-74% of pupils. These definitions are also used in the Assessment 

of Achievement Programme (AAP) survey results, to describe groups of pupils. 

1.7 OUTLINE OF THE STRUCTURE OF THE THESIS 

The current chapter provides a background, the aims, key ideas and methodology of the 

study. An outline of the Scottish mathematics curriculum and associated assessment is 

also included. 
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In the next chapter the literature review is explored. After the introduction, the following 

two sections provide a background of the study, detailing procedures concerned with 

transition from primary to secondary school and pupil educational progress. A definition 

and description of the transition and an examination of the support available for pupils 

during that period is followed by an exploration of the many changes that take place at the 

transition and their effects and duration at the transition. Progress is defined and described 

(Section 2.3), focusing on national and international concerns about pupil progress in 

mathematics and possible factors that affect progress. 

Three specific areas were selected from these sections for a more detailed study to 

determine factors affecting pupil progress: the classroom environment, teachers, and the 

mathematics curriculum. The classroom environment (Section 2.4), although a relatively 

recent area of study, is shown to have a number of effects on pupil characteristics and 

progress. Primary and secondary mathematics teachers, their backgrounds, training and 

behaviours are the subjects of the second area, and the section concludes with a review of 

teacher interaction with pupils. The third area considers the literature associated with the 

study of mathematics and associated difficulties, the mathematics curriculum and concerns, 

and explores differing views through time of continuity between primary and secondary 

mathematics curricula. The final section in the chapter contains a discussion of findings 

from the review of the literature and argues that gaps still exist in the search for classroom 

environment factors in mathematical progress. The rationale and questions subsequently 

formulated from gaps in the research are stated in Chapter 3. 
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Continuing from the brief outline in Section I.S, the research methods employed in the 

study are detailed in Chapter 4. The three parts of the chapter itemise firstly the 

organisation and administration of the complete study, and the construction of measures 

employed to collect data secondly, the testing of measures in the pilot study, and finally 

additional organisation and subsequent adjustments to the test measures for the main study. 

Quantitative and qualitative results are detailed in three main sections of Chapter S. The 

first section contains results related to quantitative data obtained from the mathematics 

testing; the second section includes quantitative and qualitative results and analyses of data 

from the questionnaires, observation schedules and reports from interviews. The results 

from the first two sections are combined for the third section to construct a classroom 

profile against which pupils who have improved and regressed are compared. An analysis 

of several classroom environments are linked with pupil progress. 

The research questions formulated in the third chapter are answered in the penultimate 

chapter with discussion of the results. The conclusion from the study conclusion from the 

study and finally an exploration of the implications of the results for mathematics 

education and classroom practice completed the thesis. 

1.8 CONCLUSION 

This current chapter has laid the foundations for the research study where aims of the 

research were introduced. Key ideas for the development of the study were examined with 

the methodology employed defended, and the background of the Scottish curriculum was 

included for reference. On these bases, the thesis can proceed with a detailed exploration of 

the literature. 
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CHAPTER 2 LITERATURE REVIEW 

2.1 INTRODUCTION 

Reference to lack of pupil progress in mathematics has been the topic in many media 

reports during recent years, and these usually follow the release of the findings from 

national or international surveys and national testing. Changes in curricula and 

methodology in many countries have been the response to some of these findings. Much of 

the concern in the mid 1990's arose at the release of the results of the Third International 

Mathematics and Science Survey (TIMSS, 1996). The results of the international survey 

ranked England and Wales (23 out of37 countries) and Scotland (27 out of37) below 

many Asian countries. However, doubt was cast on the results in a study by Prais 

(Lightfoot, 2000), where the reporter concluded that the results from the TIMSS survey" .. 

putting England and Scotland among the dunces were inconclusive" and faults lay in the 

selection of the sample for the survey. However, Prais (1997) used neither the language 

nor the sentiment of the media report. Although maintaining that the sample of English 

schools selected did not meet criteria set for the survey, his report did not mention 

Scotland. Concern regarding Scotland's placing was however the content ofa Scottish 

report (SOEID, 1996) where one reason given for the low ranking of Scottish pupils was 

pupil age, where Scottish pupils were amongst the youngest in the survey. However, the 

low placement of some countries was such that they declined to participate in the next 

survey in the year 2000. 

Chapter 2 



15 A TIME OF CHANGE 

Also at this time, testing of pupil perfonnance through national tests in countries such as 

Scotland, and England and Wales indicated lack of progress and fall in standards in school 

mathematics. In Scotland headlines such as "Children failing the simplest of tests" 

(Oakeshott, 200 1) and "Half of pupils failing primary tests at 14 "(Peterkin, 2002) arose 

from the publication of sets of national test results. The reports however did not highlight 

the progress made by some groups of pupils, and improvement shown by pupils over those 

in previous years. The report also failed to show full understanding of the 5-14 assessment 

process in Scottish schools. 

Media headlines such as those used in the examples suggested that most pupils in Scotland 

(and England and Wales) are failing not only in their own country but also in comparison 

with other countries. Thus these articles "triggered an angry reaction from parents. 

opposition politicians" (Oakeshott) then create problems for Governments and educators as 

blame is apportioned to Governments, schools and sometimes the curriculum. 

In Scottish reports at that time (2001/2002) the Labour Government and Scottish Executive 

with their "lack of attention and commitment to schools" (Peterkin, 2002), and Scottish 

schools (Oakeshott, 2001) were blamed for the fall in standards. In England the situation is 

similar in that media headlines were published after reports but different in that the blame 

for lack of pupil progress was often on the curriculum. "Pupils falling a year behind at aI/

in schools" was the headline following the results of a large NFER survey (Clare, 200 I). 

The decline in standards was attributed to failings of the English national curriculum, 

which mathematicians reported was not based on up to date research, "The national 

curriculum was based on the "progressive" idea that if some children found the subject 
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hard, it should be made easier for al/ pupils" (Clare, 1995). In the same article the 

curriculum was also blamed for "failing to lay the necessary foundations and for 

misrepresenting the nature of the diScipline." Again the articles caused general public 

concern and apportioned blame, and the general outcome was action taken by 

Governments, resulting in changes of resources, methodology or curriculum all impinging 

on classroom practice. 

Primary and secondary schools can both be under pressure from the media as a result of 

reports, especially where the focus of the report is the P7/S1 curriculum. This highlights 

the transition period from primary to secondary school. A report in Times Educational 

Supplement (TES, July 13,2001) reported that "Thefigures confirm previous HMI reports 

and assessment surveys - peiformance falls off in upper primary and gets even worse in 

early secondary. "However, action to be taken to rectify the problem was given to .... local 

authorities' improvement plans and schools' development plans which are legally obliged 

to he in line with national educational priorities . .. This action resulted in changes both in 

national testing and in many local authority initiatives committed to raising standards in 

mathematics (Section 1.2). 

Where this decline in progress begins is a matter of some controversy, and matters are 

further complicated by the question of whether the primary classroom, the secondary 

classroom or both contribute to this decline. There is a wealth of literature describing the 

effects of the transition on pupil characteristics (Bastiani, 1986; Cotterell, 1992; 

Pieteranen, 1998) and on pupils' performance (Nisbet & Entwistle, 1969; Youngman & 
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Lunzer, 1977; Fullarton, 1998). Findings from these studies do not always agree, possibly 

due to the differences in curriculum or school structure in different countries and these do 

not always relate to the present structure in Scotland. 

There are a number of issues related to the concerns expressed regarding lack of progress. 

This first is related to the word "progress" and the second, to the classroom environment 

and measures taken to counteract the decrease in progress. 

Progress is often used to suggest improvement but it is not always defined for the general 

public, for example in the media presentation of results of national surveys (Section 2.3.1). 

Although Governments are usually quick to respond to claims regarding lack of pupil 

progress in their country, action inevitably takes place in the classroom environment and 

affects participants within that environment. Little, if any acknowledgement is given to the 

influence of the classroom environment on pupil progress. 

The classroom environment describes more than furniture and decoration in a classroom; it 

also includes interactions between participants and resources within the classroom (Moos, 

1974). Recognition of the importance of the environment has increased over the last thirty 

years (Fraser, 1994) where psychiatric hospitals and university student accommodations 

were the focus, and subsequent research studies where the effects of environments on the 

performance and characteristics of participants within that environment have become the 

focus. The possibility of the measurement of school and classroom environments then gave 

rise to a variety of research studies, with the majority of these taking place in the US and 
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Australia (Fraser, 1994). Increasingly, researchers in Europe and New Zealand including 

Dart et al (2000) and Pointon (2000) have become involved in this type of study. In spite of 

the increasing focus on the effects of classroom environments, much of the research is 

related to effects on pupil characteristics rather than performance. 

The aim of this present study is to investigate classroom factors affecting pupil progress 

within the classroom environment. Many studies searching for factors affecting pupils are 

those related to home or personal characteristics effects, such as that of Spielhofer, Benton 

and Schagen (2004), which investigates the effects of single sex education on pupils. As 

the emphasis in this present study was on the pupil and the classroom, only research 

studies related to factors associated with progress in mathematics within the classroom 

environment were studied. 

The transition from primary to secondary school and effects on pupils is the first area of 

literature researched in this section (Section 2.2) followed by a review of progress and 

progression (Section 2.3). Several elements within the classroom are considered as related 

to pupil progress including the classroom environment (Section 2.4), the teacher (Section 

2.4) and the subject of mathematics (Section 2.5). At the outset of the study it was 

anticipated that there would be little published associated with Scotland; gaps are identified 

in Section 2.7, where conclusions are drawn from the literature reviewed in this chapter. 
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2.2 TRANSITION FROM PRIMARY TO SECONDARY SCHOOL 

A considerable body ofliterature exists on pupil experiences as they move from primary to 

secondary school. This section traces the development of key terms transfer and transition 

before elaborating on aspects of transition and examining the effects of transition on 

pupils. 

2.2.1 Transition defined and described 

A transition is "the process of moving from one stage to another" (Derricott, 1985, pI3). ]n 

education, it can be the movement either from stage to stage within a school, or from 

school to school. Transfer and transition are words often used synonymously in schools to 

describe the movement between primary and secondary sectors. However, researchers 

tend to use the terms with a more specific meaning when related to the pupil move to 

secondary school. Transition is used to describe a period of time during which children 

experience both academic and personal change, whereas transfer is more associated with 

the physical movement of pupil and records (Sumner, 1986, p 145). Murdoch (1986, p52) 

describes transfer as the movement to secondary school at the point of transition of the 

development of the child. The timing of the transition to secondary school for pupils varies 

from country to country even in the UK, where England and Wales differ from Scotland in 

school enrolment and transfer ages for pupils. This research study will follow the 

definitions used by researchers for transition and transfer. 

The transition period between primary and secondary school probably lasts for about a 

year. Pupils in P7 start to prepare for the move to secondary school months before the 

actual event, and there is a short time lapse after entry to secondary school whilst pupils 
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become adjusted to their new surroundings. The transition to secondary school occurs at a 

particular stage in life for children, usually about the ages of 11-13 years. The phrase stage 

in life implies not just an event but also a ritual element. Some authors use tenns such as, 

"rite of passage" (lnkson, 1988, pI) to describe the process. Murdoch (1986, p60) defines 

the three stages of the ritual in her study of 42 children and their move to secondary 

school: separation, transition and adjustment (rebirth). The separation stage is where a 

series of rituals takes place in primary school, such as goodbyes to teachers and friends, 

and the leavers' party. Transition, meanwhile, takes place with discussions between 

teacher and pupil in primary school, visits from secondary staff and the secondary school 

pre-visit. This stage peaks on the first day of entry to secondary school when anxieties and 

fears have to be dealt with, including the rumoured initiation ceremonies. Finally comes 

the adjustment, where the pupil status is con finned. 

It may be that the transition is an essential step for each child in the recognition of entry to 

adolescence by the community. '1 hear you are going up to the 'big' school' is a popular 

comment to pupils around the time of their move to secondary school. Marshall (1988) 

noted that many pupils made the move with ease, and saw it as a challenge, a change for 

the better. They looked forward to meeting new teachers, new friends and enjoying the 

new facilities while acknowledging that they had reached an important stage in life. 
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2.2.2 Support for Pupils at the Transition 

The DES (1967) survey of pupils and their primary school considered continuity and 

consistency as essential for the support of pupils at the transition and maintains that this 

takes place through curriculum continuity and liaison. 

Pupil progress and subject progression are expected as pupils move through school and 

continuity of the curriculum, a natural step forward. In Scotland, the Guidelines attempt to 

provide continuity through curricular progression from PI to S2. However. continuity may 

not be enough to ensure support for pupils, as it is difficult to establish where, for example, 

many primary schools are associated with one secondary school (Marshall, 1988, p46). 

The debate regarding continuity has been ongoing for many years and a more detailed 

examination of progress and progression is continued in Section 2.3, with aspects of 

curriculum continuity discussed in Section 2.6. 

Since the DES (1967) report was published, evidence from a number of sources confirmed 

that liaison was easier to establish than continuity of the curriculum and where liaison has 

become an established feature of the transition there are many examples of good practice 

Some examples of these have taken place in Scotland where two evaluations in the first 

four years of the 5-14 Guideline changes in primary and secondary schools by Malcolm 

and Byrne (1996) and Harlen (1996) respectively, registered: 

• the establishment of 'caring' staff in secondary schools; 

• increased communication between teachers in each sector including an exchange of 

teaching staff; 
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• pre-entry visits for pupils to secondary school, meeting new classmates and teachers 

and the opportunity to move round the school with a timetable; 

• improved reporting procedures for primary schools. 

• an evening for parents of primary pupils to meet with secondary staff; 

• information about the secondary school in the form of a prospectus, or brochure. 

passed to incoming pupils and their parents; 

• joint musical, or sports events. involving pupils and parents in both sectors. 

However, present levels of support through liaison may not be enough for pupils from all 

different types of primary school. There is little doubt that the move from the smaller, 

primary community to that of the larger, less personal secondary school means many 

changes for the individual pupil. 

2.2.3 Elements of the Transition 

Environmental, social and cognitive changes are those associated with the transfer and 

experienced by pupils, with physiological changes either in process, or on the horizon. The 

system dictates the move, but the child may not be prepared, personally or academically 

for this change. 

Chronological age, expectations of the pupil and adolescent developmental tasks related to 

the transition are discussed in this section to identify changes experienced by pupils and 

adjustments required to cope with these changes. 

Chronological age 

In a study designed to examine differences in psychosocial development in early 

adolescents, Thornburg and Jones (1981, p231) found that pupils experienced difficulties 
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with adjustment at the transfer to secondary school. The problem was related to the age of 

transfer and maturity of the pupil and the researchers maintained that age was "a more 

potent mediator of adolescent development than grade ". Although II to 12 years old was 

not considered an ideal age for the transfer by some researchers (Youngman and Lunzer, 

1977; Nisbet and Entwistle, 1969), some pupils in primary school have already expressed 

their readiness to move. Inkson (1988) found that pupils look forward to the transfer, in 

spite of anxieties and fears. These pupil concerns are related to adjustment to change in: 

school size and organisation, curriculum, and integration with other pupils and can arise 

through lack of accurate information. 

Expectations 

Any new experience leads to expectations, and where there is a move of school these are 

based partly on information from primary staff, comments from siblings and friends, and 

pupils' own observations. Primary school teachers have individual experiences and views 

regarding the secondary sector and this affects the information and opinions expressed to 

pupils (Keys, Harris & Fernandez, 1995). These researchers found that when pupils arrived 

at secondary school, their expectations were not met in a number of ways: 

• lessons were longer than expected; 

• there were more teachers than expected; 

• Information Technology (IT) facilities were disappointing, and pupils considered 

the technology more up to date at home; 

• school and classroom ethos was different to their expectations; 

• more bullying was encountered than anticipated. 

Apart from disappointment experienced by pupils, subsequent attainment may be affected. 
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Cotterell (1986) found that unfulfilled expectancies could lead to a decline in academic 

progress. Where expectancies are not realised, pupils are required to make further 

adjustment. A comparison of the transition to a humpback bridge by Steed and Sud worth 

(1985, p23, 24), illustrates the problems experienced in the transition process and 

expectations of the pupil. 

Traditional in structure, the humpback bridge survives because the volume of 
traffic wanting to cross is not sufficient to generate demands for change to a 
more efficient form of bridge. Its narrowness restricts passage to certain 
categories ofroad users. Unable to see over it, one forms a view a/what is 

going on at the other side by listening to reports brought back or by making 
surmises from those activities that create sufficient noise, unless one is 
prepared to venture across oneself. 

Expectation is an early stage of a new experience and it may be that since Cotterell's 

study, liaison has improved. pupil expectations more realistic and progress less 

affected. 

Adolescence 

Adolescence is also a transition, and a time of major adjustment for the individual. Some 

of these adolescent adjustments relate directly to those required at the transition to 

secondary school. Havighurst's developmental tasks of early adolescence described by 

Ingersoll (2002) highlight the relationship of the two transitions. The developmental tasks 

require adjustment to: 

• new intellectual abilities, 

• increased cognitive demands, 

• the use of new verbal skills, 

• the establishment of independence, 

• the establishment of adult vocational goals. 
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The pupil may not be ready or able to make these adjustments at the time of the move, and 

yet many of these adjustments are required ifpupils are to make progress in subjects such 

as mathematics. It would appear that ifpupils cannot make the required adjustments their 

progress is likely to be affected. 

Pupil readiness for change has been examined and in the next section some areas of change 

are identified and the effects of these changes on the pupil examined. 

2.2.4 Changes and their effects on pupils at the transition 

There are three major changes for pupils at the transition agreed in a number of studies 

including Galton (1983), Bastiani (1986) and Marshall (1988). The first of these changes is 

the size of school, with related rules and procedures, and the staff role. The second change 

is in the introduction of new subjects, and meeting old subjects with new approaches and 

more subject specialisation, with vocational speculation and building life skills being the 

third major change. 

The effects of change on pupils related to the first of these major changes are reviewed in 

this section; firstly, the change of school itself; secondly, the size of school, and lastly the 

change of classroom. Some aspects of the second and third major changes are explored in 

Section 2.6, the section related to the study of mathematics. 

2.2.4.1. Effects of Change of School 

There is little doubt that pupils are affected by the transition from primary to secondary 

school. Results from most studies agree that there are negative effects on many pupils and 

their progress, but not all agree on the extent of the effects, differential effects and 

subsequent effects on progress. 
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Motivation is one psychological construct that is affected at this time although not all 

pupils are affected in the same way. One study (Murphy and Elwood, 1998) found that 

boys' motivation in most subjects, with the exception of mathematics, was affected by the 

move to secondary school whereas Eccles et al. (1993) found the motivation of both boys 

and girls was affected adversely at the transition. This eventually led to a decline in 

progress in mathematics. Although there is an indication that motivation is affected at the 

time of the transition, it may be that the transition is not the cause. The results of the 

studies disagree on the effects of the transition on boys' and girls' motivation and 

subsequent effect on progress in mathematics. However. the Murphy and Elwood (1998) 

study took place in England and the Eccles et al. (1993) in the US, and different school 

systems and age groups might account for the difference in results. 

Attitude and interest are two other personal constructs found to decline at the transition 

(Johnson, 1996). However, it may be that the decline starts while pupils are still in primary 

school and continues after the transition but is only recorded in some studies after the 

transition. A longitudinal study by Davies and Brember (1995) found that attitude and 

interest had started to decline in primary school, and continued after the move to secondary 

school. If secondary schools were aware of this decline it might be possible to increase 

pupil interest and improve pupil attitude as Johnson (1996) found in her work with high 

achieving pupils in S 1 where an increase in teacher interest resulted in an improvement in 

pupil attitude and interest. This suggested that the change of teacher, and teacher 

behaviour, could also affect the pupil after the transfer to secondary school. 
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2.2.4.2 Effects of Change of School Size 

In most countries including Scotland, secondary schools differ in many aspects such as 

school roll and interaction with the community. Aberdeenshire secondary schools vary in 

roll from around 400 to 1500. There are three issues related to the effects of the larger 

school on pupils as they move from smaller primary schools: the change in size of school, 

interaction with the community, and relationships with parents. 

The move to secondary school. for most pupils, means a change in size and purpose of 

school. For pupils from small schools, the change is greater than for those from larger 

primary schools. "Small" schools (fewer than ninety pupils) tend also to mean "rural", as 

schools in urban areas usually have rolls greater than ninety pupils to make them 

economically viable. So moving from a small rural school at the transition means more 

changes for the pupil than a move from a larger town school. In many countries these rural 

schools provide a different educational experience for pupils. In Finland for example, 

Pieteranen (1998) notes the positive effect of the environment on the child's growth and 

the close interaction of the school and community in rural schools. The schools have small 

classes, individual teaching, little indiscipline in the class and opportunities for flexibility 

and innovation. The disadvantages of the schools are related to their remoteness and 

related small rolls. For example, teacher planning and resources become more complex as 

they involve the curriculum of composite classes. For the pupil, it can be more difficult to 

participate in clubs and socialise with peers. To alleviate these problems, some areas in 

Scotland operate a cluster system. This is where schools participate in joint activities, share 

resources, and teachers work together on some aspect of development. 

Chapter 2 



28 A TIME OF CHANGE 

It might be expected that in the move from a small school, pupils will encounter problems 

with the change in size of school. However, Shanks and Welsh (1986) found that rural 

pupils in Scotland were not affected by the size and location of the new school. Rural 

pupils were also found to enjoy school more than pupils from larger primary schools. This 

contrasted with an Australian study where Cotterell (1992) found that school size affected 

both pupil anxiety and motivation, with pupils from rural communities most affected. 

These pupils were initially more optimistic than those from larger schools but also showed 

greater anxiety following the move. The inconsistencies could be related to the different 

definitions of rural. In Scotland, rural schools are usually less than 20 miles from the 

secondary school whereas in Australia, the distances involved are much greater. The length 

of daily journey to school, and problems related to weather conditions can contribute to 

pupil difficulties. 

The differences in structure and size of primary and secondary schools can also atIect the 

type of communication a school has with parents. The increasing independence of pupils 

and the distance of the secondary school from some homes can also change the relationship 

of home and school. Bastiani (1986, p 115) found that parental reaction was more 

favourable to primary than to secondary schools. Parental communication with secondary 

schools was more formal and often involved contact with more than one person. 

Communication from secondary schools came in written forms, reports and appointments. 

These were often focused on marks and grades, making it difficult for some parents to 

understand. Thus, the move of the pupil to secondary school can distance the parent and 
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school. As a result, where pupil progress declines, parents may not be immediately aware 

and support from home not available when it is most needed. 

Change of school size has socialisation effects on pupils and there is evidence to suggest 

that not all pupils are affected by the change in the same way. Blyth, Simmons and 

Carlton-Ford (1983) found that girls are more affected by the change than boys. They 

suggest that this is because girls are more dependent on the social structure within a school 

and, therefore, more negatively affected by the change of friends and contacts. The effects 

of this change can cause a loss of girls' self-esteem and self-confidence, which 

subsequently affects perfonnance in mathematics in the long tenn (F ouracre, 1991; Hirsch 

and Rapkin, 1987). In contrast, boys are less affected by the change and look forward to 

participation in sporting activities. 

In this present author's experience, some schools attempt to minimise the effect by asking 

each primary pupil to name one or two friends to be placed in the same class in S I. Other 

schools use a random selection method to construct S 1 classes, a process which can isolate 

pupils from their immediate friends. 

2.2.4.3 The Effects of Change of Classroom 

The study of classroom environment and its effects on pupils began in the early 1970's. 

Fraser (1994) describes the background and history of the research on classroom and 

school environments in his report. 
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As pupils move to a new classroom they find a change of environment, teacher, pupils and 

subject. Centred in the classroom are the teacher, the subject and the pupil. The classroom 

and relationships within it create an 'atmosphere' that is generally recognised by teachers 

and pupils. In this teacher's experience, classroom dynamics can differ between two 

classes ostensibly the same. In one class the atmosphere can be friendly and purposeful, 

whilst in another pupils are restless and reluctant to settle to work. In the first class, time is 

spent focused on study and it is possible to create fun and interest with pupil participation 

and enjoyment whereas in a more alien environment teacher time can be spent in 

maintaining control. It is likely that some pupils will make progress in each class but more 

pupils might improve in a classroom where all pupils are motivated. 

The majority of studies reported by Fraser (P501) focused on the effects of the classroom 

environment on characteristics such as motivation and attitudes, and achievement. 

The number and variety of studies related to the effects of the classroom environment on 

pupils suggested that the classroom environment might be viewed as a factor affecting 

pupil progress, and therefore warranted a more detailed study ofthe associated literature 

(Section 2.4). 

The teacher is an essential component in the classroom in the delivery of a lesson and the 

teacher pupil relationship is can affect pupils in a number of ways. Although transitions 

can mean change within one school as pupils move from class to class, researchers such as 

Hargreaves (1999) and Eccles et al. (1993) generally agree that the change of grade 

teachers in primary school has less effect on pupils than change of teacher as the pupil 
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moves to secondary school. As pupils move from primary and secondary school their 

relationship with their teacher during mathematics is likely to change. The length of time 

spent by a pupil with the teacher in secondary school is reduced from before the transition 

and therefore the relationship is likely to become less intense. Hargreaves (1999) found 

that this was the situation in his sample group of teachers and also observed the lessening 

of control of the teacher over the pupil. This changed subtly as the pupil moved to 

secondary school, where the pupil only met with the teacher for a short time each week. 

There the relationship became less intense and discipline was now more overtly negotiated 

than had occurred in primary school. The dynamics between pupil and teacher, the change 

of teacher and associated effects on the pupil requires more thorough research of the 

literature. There is a possibility that the teacher effects might be considered a factor 

affecting pupil progress and the literature reviewed is analysed in Section 2.5. 

The review so far has shown that the classroom environment and teacher can affect pupils 

in some way affected in some way during the transition but there is disagreement about the 

duration of these effects. 

2.2.5 The Duration of transitional effects 

Change meanS some measure of adjustment on the part of the individual. and a time lapse 

during which the necessary adjustment can be made. The need for adjustment and the time 

it takes is recognised by Steed and Sudworth (1985, p24) in the continuation of their 

analogy of the humpback bridge 

Jfvehicles try to maintain their speed when crossing, they are likely to come 
down with quite a bump on the other side. It is more usual to drop down one 
or two gears and to proceed with caution until one is more certain of the new 
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conditions. A disparity of road type or surface between two sides means that 
there is often a tailback and vehicles can expect to spend some time at a 
standstill or in low gear. 

Therefore, those pupils who have a dip in their performance may just be slowing down to 

make the required adjustment (Galton, Morrison and Pell, 2000). 

At the transition some researchers (Trebilco, Atkinson and Atkinson, 1977; Nisbet and 

Entwistle, 1969) found that there were few effects on the pupil, and where they existed 

they were of short duration. However, the findings related to short- and long-term effects 

on progress and emotions are inconsistent. For example. where emotions are concerned 

Youngman (1978) found that emotional disturbance rarely lasted two months compared 

with Ernest's (1998) findings, where he maintained that the loss of girls' self-esteem has a 

long-term effect and can ultimately affect performance and career choice. Youngman in 

contrast found that academic adjustment could last up to eighteen months whereas 

Pieteranen (1998) found that little academic adjustment was required at the transition. In 

fact Pieteranen found that some pupils were aware of the techniques required (how) to 

obtain good grades and needed little adjustment. However he found that pupils had more 

problems in adjustment to: planning, decision-making and social interactions after the 

transfer. 

The conclusion from the results merely helps establish that effects on emotions and 

progress, or performance are likely to be of different durations and the inconsistencies of 

the results highlight the difficulties in drawing a conclusion based on the literature 

reviewed. Some differences in the research findings reviewed are likely to relate to 
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different school systems in different areas. Crockett et a1. (1989, p 182) suggests, 'The 

exact nature, timing and number of these school transitions during adolescence vary 

across communities and individual school districts . .. 

The sum of evidence shows that the transition affected many pupils and some of these 

effects are long-tenn. In spite of the lack of agreement regarding the duration of the effects 

of the transition, research results highlight links between transitional effects on emotions 

and progress. Adjustment and pupil ability to make the required adjustment appears to be 

the key to the duration factor. This ability to adjust was part of the transition to 

adolescence argument and related to personal development issues (Section 2.2.3). There is 

undoubtedly a need for pupil support where adjustment is to be made and a question of 

where this support can be obtained, This is likely to be from within the classroom, or 

through school liaison and home. Throughout this section specific areas that might be 

possible factors related to pupil progress such as the classroom environment, the teacher, 

and mathematics have been highlighted, and a more detailed examination of their eftects 

on pupil progress will take place in Sections 2.4, 2.5 and 2.6. Pupil progress in this section 

has suggested a general improvement between primary and secondary school and the 

literature associated with progress is considered in the next section (2.3). 

2.2.6 Summary 

Transition is more than a move of school; it involves personal and academic change, It is a 

time of ritual, of entry to adolescence and affects pupils in different ways. Pupils are 

therefore in a period of many changes requiring a considerable amount of personal 
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adjustment. There are conflicting results about the effects of the move to secondary school 

and their duration, but these may reflect different school systems in different countries or 

pupil rate of development. However, the evidence does show that many pupils are affected 

by the transition in some way, and this can subsequently affect their progress. 

2.3 PROGRESS IN MATHEMATICS 

"Progress is a vast encompassing word. People have varying opinions about it . .. 

(Libertarian, 2004). The meaning and measurement of 'progress' and general concerns 

about the lack of pupil progress are reviewed in this section in the light of existing 

research. The difference between the two terms Progression differs from progress is also 

examined specifically in relation to the mathematics curriculum. 

2.3.1 Definition of terms 

The first quotation in this section expresses the difficulties the general reader has with the 

word progress. One writer has difficulty in accepting that the concept of progress exists 

suggesting "the very concept of progress is purely an illusion constructed by humans 

against the stories we tell ourselves about reality" (ldeatree, 2004) and calls progress a 

"buzzworel' and a "feel-gooel' term. It may be that progress has a feel good factor because 

in education progress usually implies improvement from some previous position and 

educators usually gain satisfaction from pupil improvement over time. In general, the word 

progress is used in relation to change and to some predetermined direction. 

The word progress can be a noun or a verb. The dictionary definition of both noun and 

verb relates to a steady improvement, development or growth (http://www.Dictionary.com. 
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2003). Although each definition indicates positive movement, some pupils in the ORACLE 

study, reported by Croll (1983) were found to make negative progress at the transition. 

Although negative progress appears a contradiction in terms, many aspects of mathematics, 

such as the number line and temperature, include positive and negative directions. In this 

present study the concept of directional progress is retained. 

The measurement of progress is also a problem and many studies use a rate or index as a 

measure (Libertarian, 2004). Basically most studies that measure progress use two 

measurements to gauge progress at any point, one before and one after the event. 

Longitudinal studies, such as ORACLE, provided data for comparisons of pupil attainment 

in the movement through school. To measure pupil progress in the ORACLE study, a pupil 

test score at the beginning of a year was recorded and the end of the year score estimated. 

This estimate was subtracted from the actual score obtained by the pupil at the end of the 

year and the difference was the "gain" or progress made by that pupil. In the longitudinal 

study it was possible to compare pupil gains between each two sets of tests. Croll reported 

that where pupils made positive progress through primary school it was only after the 

transition for some pupils that negative progress was recorded. From the comparison some 

pupils were also found to make exceptional progress between primary and secondary 

school both positively and negatively. 

2.3.2 Rate o/progress 

Some pupils were found to slow down and take stock (Section 2.2.5) suggesting that a rate 

of progress exists and this suggestion was confirmed by the evidence produced from 
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research reviewed in this study. For example Rogers et al. (1994) found that although still 

making progress, high achievers decreased their rate of progress in S 1. The researchers 

also reported that the rate of progress was greater in other subjects than in mathematics. A 

number of researchers (Youngman, 1978; DES, 1982; Croll, 1983) found that some pupils 

make exceptional progress and some regressed at the transition. Croll labelled the group 

who made exceptional progress as "accelerators" and these pupils were characterised by 

being mainly male and showed increased motivation over the first year in secondary 

school. There were no other common factors to identify members. Youngman (1978) also 

identified pupils who made exceptional progress as they moved to secondary school. He 

used pupil characteristics to group pupils and identified six subgroups of pupils portraying 

different patterns of adjustment to change. Each of the six clusters had a different level of 

attainment and attitude to mathematics for example, "interested and able" and "able but 

disinterestet/'. However, he found no specific factors related to exceptional improvement. 

These studies confirmed the existence of groups of pupils who progress at different rates 

with different characteristics and emphasised adjustments required by pupils during the 

transition to secondary school. There could be many reasons for change in rate such as 

variation in cognitive growth, personal circumstances, change of classrooms, or a 

combination of these and other factors. 

There is no doubt that in education, progress is related to change in performance between 

two points and that pupils either make positive or negative progress, that is, improvement 

or regression. In this research study, progress will be defined as improvement between two 
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points of testing. There are still questions to be answered related to the amount of progress 

that has been made and whether one pupil's progress can be compared to that of another. 

In education, progression is linked to the continuity of learning, (Derricott, 1985) and an 

example of this is seen in a study by Black, Brown, Simon and Blondel (1996) that 

investigated progression in pupil understanding of specific topic areas of the curriculum. 

Progression suggests a movement from a certain base, advancing through different levels 

of a course and, as part of the rationale of the Guidelines. highlights curriculum continuity. 

The dictionary definition (www.Dictionary.com) of progression refers specifically to 

mathematics indicating the inbuilt progression in number, and relationships between one 

quantity and the one succeeding it. Progression differs from progress in that a pupil's 

progress is determined by the difference in performance at two stages whereas progression 

concerns working through a specific course. Therefore in this study progression is 

considered as the pupil movement through each part of the mathematics curriculum as s/he 

works from one level to the next. 

2.3.3 Concerns in mathematical progress 

Section 1.1 highlighted national concerns regarding lack of pupil progress in mathematics 

following the publication of results of two surveys (AAP and TIMSS, Section 2.1). 

However, media headlines continue to highlight low levels of pupil performance in 

mathematics tests, "Children Failing the Simplest of Tests" (Oakeshott, 2001) and the 

solution suggested can be to have pupils attempt more tests "Blunkett orders tests for J 2 

year o/ds" (Bentham, 2000). There is little doubt that governmental concerns exist 
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regarding a lack of pupil progress in mathematics. However, it may be that pupils are 

making more progress than is suggested and that there is a problem with the basis on which 

the conclusions are drawn. Media reports are often based on survey results, which may not 

present a true picture ofa situation. Surveys do not measure individual pupil progress 

(AAP, SOEID (1997a)) and the results may be not always be reliable (TIMSS, SOEID 

(1997a). 

The Scottish survey, Assessment of Achievement Programme (AAP, Section 1.4.1), takes 

place every three years and the purpose is "to monitor the performance o/pupils in 

Scottish schools in particular areas 0/ the curriculum" (SEED, 2000, pi). The survey 

assesses large samples of pupils (approximately 10000) at stages P4, P7 and S2 and the 

differentiated tasks in the survey match levels B-F as detailed in the Guidelines (Section 

1.6). In the findings from the survey (SEED, 2000, p9) an "indication 0/ progression ", 

derived from comparisons ofP41P7, and P7/S2 pupils, were discussed but there was no 

claim that individual pupil progress had been measured. The reliability of the 1996 TIMSS 

survey was under question in England where the selection of the sample was said not to 

meet the criteria set by TIMSS (Prais, 1997). As a result, he considered the results 

unreliable and, therefore, the final ranking of that sample was not deemed to be a true one. 

Prais' study unfortunately contained no comment on the results of the Scottish sample. 

International surveys are useful tools to make comparisons of pupils between countries but 

difficulties that arise are related to the interpretation of these results by different groups of 

personnel related to education and the acceptance of the results without query. Researchers 

such as Prais are needed to maintain some balance of the survey findings. 
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After a review of survey results, and evaluations and observations by HM Inspectors of 

Education (HMIE), a report described Scottish pupils as making too little progress in 

S1IS2: " .. some pupils are making too little progress ... particularly in ... mathematics ... .. 

(SOEID, 1997b, p7). This raises two points: firstly about the words too little, where the 

implication is that a set of 'level of progress' criteria are not being met and secondly, the 

expected level of attainment and cognitive development. The 'level of progress' possibly 

refers to the Guidelines levels of attainment (Section 1.6) related to school stages. The 

second point is related to the Guidelines' emphasis on pupil progression through the course 

at his/her own rate of development. If pupils are not ready to adjust to increased cognitive 

demands (Section 2.2.3), then they may not be ready to make progress in certain aspects of 

the curriculum. Although media reports suggested a lack of pupil progress, the use of the 

word progress suggests a general expectation of raising standards rather than individual 

improvement on previous performance. 

2.3.4 Factors affecting progress 

The classroom is one location where teaching and learning of mathematics takes place, and 

progress depends for the most part on the pupil, the teacher and the subject. "Progress 

depends on what is taught and the pupil ability to absorb. retain and act on the material 

supplied" (Derricott, 1985, p.19). The classroom is thus a logical place to begin an 

investigation into factors affecting progress. One researcher Davis (1975) who came to this 

conclusion decided to ask the main participant in the classroom, the teacher, to suggest 

factors within the classroom affecting pupil progress. The three main factors suggested by 
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the sample of teachers selected were teachers, mathematics and aspects ofthe classroom 

environment. 

This section considered the use of the word progress, method of measurement and the rate 

of progress but definitions varied and progress was measured in different ways. In 

education, positive progress suggests improvement and negative progress regression, and 

the measurement of progress is a comparison of the relative movement of one group 

against a similar group. To use progress in this present study would involve creating a 

definition and deciding on a method of measurement. 

There were a variety of possible classroom factors suggested as affecting pupil progress 

and those highlighted in a number of studies appeared to be aspects of environment, the 

teacher and the mathematics as a subject. In studies where progress was not defined, it was 

difficult to detennine factors affecting that progress. However a further assessment of the 

literature associated with those suggested factors is presented in the next three sections 

2.4 THE CLASSROOM ENVIRONMENT 

The participants within a classroom environment might describe elements of it in different 

ways. The teacher might view the pupils as friendly and receptive, or as unfriendly and 

lazy. The pupils might perceive the teacher as helpful and fun or as bad tempered but 

interesting. However the participants perceive the classroom environment, they need to 

isolate some elements of that environment in order to describe them. Such elements of the 

classroom environment are detailed in this section and a process for the measurement of 
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the environment is highlighted. Specific classroom environments have been found to affect 

some pupils, and these effects and the concept of the ideal classroom are discussed. 

2.4. J Description of the Classroom Environment 

Although research in this area has been growing since the 1970s, much of it has taken 

place in higher education and hospitals. Recently, more research has taken place in 

schools, although only a small number of studies have centred on the transition from 

primary to secondary school or in mathematics classrooms. Educational environments can 

be either those of the classroom, or the school as a whole. Anderman and Maehr (1994) 

distinguished between classroom and school environment studies and showed that the 

classroom environment related to pupils, class teachers and their perceptions, and school 

environments to the perceptions of teachers and school management. In this present 

research study, only the effects of the classroom environment on pupils and their progress 

will be considered. 

The classroom environment is composed of a number of elements and these are defined in 

slightly different terms by two of the main researchers in this area. Moos (1980), one of the 

original researchers into environments, described the classroom environment, or climate, 

as composed of a number of factors. These included location and architecture, teacher 

characteristics, organisation, pupil characteristics, curricula and the interaction between 

them all. Fraser's (1994, p493) description of the classroom environment as a subtle 

concept, not only including participants' perceptions and experiences within that 

environment but also their relationships with each other, is defined further. 
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Educational environments can be considered as the social-psychological 
contexts or determinants of learning. Teaching is a determinant of learning, 
but is more deliberate than aspects of the educational environment. 

Many classrooms today (2004) appear unchanged from their original construction and 

contain elements similar to those described by Moos twenty years ago. The type of 

interaction between participants, the resources and interaction with them may have altered 

over time, but they still exist. As elements of the classroom environment differ from class 

to class they possibly have different effects on the participants within that environment. 

Elements of the environment such as the composition of the class and interactions between 

elements vary to a great extent and these interactions can contribute to different types of 

environment, some of which appear to support learning. 

The composition of a primary school class remains static for most of a school year, perhaps 

with minor changes. Pupils are used to working together, have formulated their own 

friendly groupings and know each other well. After the move to secondary school there can 

be many different combinations of pupils from which a class is composed. A class may 

contain many pupils from one primary school who are used to working together, or a 

combination of pupils from many schools who do not know each other. Even although 

pupils from the same school may be placed together, friendly groups may be broken and 

pupils placed with those from a different primary class. Measor and Woods (1984) found 

in their study of boys moving to secondary school that boys' behaviour and grouping 

varied from class to class. Classes consisted of a core and factions of different 

combinations of ''jokers'', "sillies", "Dumboes", "tactical mockers", "occasional 

participants" and "non participants". The interaction of pupils within the class can create 
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different reactions to situations in the classroom environment, few of which are likely to be 

predictable. The behaviour of particular groups in Measor and Woods study was found to 

be dependent on methods of control used by the teacher in charge, which in some 

situations the researchers suggested were better than others. However, interaction between 

pupils may vary from a cohesive group who enjoy working together to a group containing 

pupils who find it difficult to work together and keep on task. It is more likely that it would 

be easier for pupils in a class of the first type to be successful than those in the second type. 

Primary and secondary school classrooms also may differ in interaction between pupils and 

teacher. Time spent by teacher and pupils together in primary school is much greater than 

that in a mathematics class in secondary school and this is likely to have different effects 

on the relationship between teacher and pupils. Hargreaves (1999) found in his study of 

emotions in classrooms that the secondary classroom was low in emotion and high in 

control. Secondary school teachers showed less anger and frustration with classroom 

situations than primary teachers and the word "arid" (p 1 04) was used to describe the 

secondary classroom environment. Control was related to the more overt discipline 

required in secondary than primary classrooms. Although there was an absence of 

emotional intensity, this did not mean a lack of relationships, and interaction of pupil and 

teacher. Hargreaves contrasted his findings of the secondary classroom environment to the 

intense positive and negative emotions that can exist within the primary classroom. In 

addition to the presence of an emotional richness, hatred and control can also exist. He 

saw this as related to the gap in pupil and teacher ages. He agreed that his sample was 

small and that results might not be reflective of all classrooms and teachers. 
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Another view of the mathematics classroom as a "mathematical community" by Jaworski 

(2002, pi) suggests warmth and professional respect. She relates an anecdote of a co

operative interaction between pupils and teacher in connection with a mathematical 

activity and considers that a group of students "committed to the sharing and 

communication of their mathematical thinking" constitute a 'mathematical community'. 

This is a location that suggests comfort and challenge, one where pupils and teachers can 

share common ground. This type of co-operation and respect may exist in many 

mathematics classes but the participants may not be conscious that it is different from other 

classes and realise that they are participants of a mathematical community. The teacher 

and the participants possibly have some measure of control in the construction of such a 

community, if they are aware of their final goal. 

Interactions within a classroom between pupil and pupil, and teacher and pupils were 

found to vary. Environments in the primary or secondary sectors were each reflective of 

the length of time participants spent together and the resultant emotions that ensue. 

Teachers have no control over the actual composition of their classes but their own 

interaction with pupils can produce the type of environment that fosters interest and 

motivation. However, despite teacher efforts to create such an environment pupils in the 

class may not work with the teacher and a more hostile environment results. 
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2.4.2 Measurement of the classroom environment 

Different participants within the environment would probably describe the classroom 

environment in a number of ways. Therefore to describe an environment measures were 

constructed to provide a more scientific approach, hence specific dimensions are used to 

measure the classroom environment. These dimensions are grouped into a number of 

categories (Moos, 1974). Fraser (1994, p497) describes the three main categories with 

associated sub groups. 

1. Relationships: which refers to the nature and intensity of relationships within the 

environment and the number of interactions that exist: satisfaction with the 

environment, team support and favouritism. 

2. Personal development: where the direction of personal growth and self

enhancement are monitored: difficulty, competitiveness and speed. 

3. System maintenance and change: here the focus is on environmental order, clarity 

of expectation and the response to change: goal direction and disorganisation. 

Classroom environments have been mainly measured through the use of questionnaires, 

(Wallberg, 1976; Moos, 1980). Pupil and teacher perceptions of speci fic dimensions of the 

classroom are recorded on individual questionnaires. Each questionnaire consists of a 

number of items for each dimension. One of the questionnaires, My Class Inventory 

(Fraser, Malone and Neale, 1989), contains six dimensions each with four items. The 

flexibility of the use of the questionnaires makes the measurement of environments 

particularly suitable for 'before and after' events such as the primary-secondary transition. 
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Although teacher and pupil perceptions set the structure for the description of the 

environment, an additional dimension can be added through contributions from an 

observer. The observer can comment objectively on items such as teacher behaviour 

(Fraser, 1994). From these three perspectives a detailed sketch of a classroom environment 

can be compiled. 

Measurements of the classroom environment have been used in a number of ways, for 

example to investigate changes occurring at the transition to secondary school (Ferguson & 

Fraser, 1998), and to make adjustments to the environment and hence improve pupil 

performance (Midgley & Maehr, 1998,2000). The longitudinal study reported by Midgley 

and Maehr, where the findings obtained from a series of earlier studies have contributed to 

changes in school structure to provide more support for pupils, has shown the effectiveness 

of such a practical method. 

Elements of the classroom environment and use of measurement enables differences 

between environments to be recognised. These differences might affect pupils in different 

ways and some of these effects are discussed in the next section. 

2.4.3 Effects of the classroom environment 

The mathematics classroom environment contains most elements a pupil will encounter in 

their learning of the subject and therefore possibly one or more of these elements will be a 

factor in pupil progress. The range of effects of the environment on pupils is explored in 

this section. 
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Studies of the classroom environment showed that there are many effects on pupils in a 

number of ways, such as pupil attainment and characteristics. In fact, the classroom 

environment effects were considered to be a stronger influence on attainment (O'Reilly, 

1975) than on pupils' personal and social characteristics. Most studies on the effects of the 

classroom environment tend to be in subjects other than mathematics and where 

mathematics classrooms are involved the perfonnance in the subject is not the main frame 

of reference. Effects of the classroom environment on pupil motivation and types of 

learning are some of the main areas of research and the findings of these studies show that 

the classroom environment can affect pupils in many ways. Three main examples show 

that firstly the decline in pupil motivation and girls' self esteem is directly related to 

environmental changes (Ryan, Connell & Deci, 1985; Feldlaufer, Midgley & Eccles, 1988; 

Skinner & Belmont, 1993). The second example is related to learning and showed that 

engagement and disaffection in learning depend on the classroom environment. Those 

pupils who were "engaged" obtained higher grades and made better personal adjustment to 

the change than those pupils who showed "disaffection" (Skinner & Belmont, 1993). A 

third example also concerned with learning found that learning approaches and learning 

goals depend on the type of classroom environment (Dart et ai., 2000). Not all of these 

studies were related to pupils at the transition to secondary school and it may be that the 

changes experienced by pupils at this time are complicated by personal changes related to 

adolescence. 
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As the transition to secondary school coincides with the transition to adolescence for many 

pupils, the secondary school classroom environment should contain elements that support 

adolescent growth such as increased opportunity to show independence and use higher 

cognitive skills. Eccles et a1. (1993) conducted a major study on the decline in early 

adolescents' academic motivation after the transition to middle grade schools, where the 

study was situated in mathematics classrooms. They suggested that there is often a 

mismatch between characteristics of the classroom environment in traditional middle grade 

schools and early adolescents' developmental level. There were four reasons suggested for 

a mismatch. Firstly, the secondary teacher exerted more control at a time when pupils 

required more autonomy. Secondly, there were fewer opportunities for pupils to interact 

with the teacher, at a time when more contact with adults was important. The third reason 

related to the Junior High School (JHS) teacher use of a higher standard to grade work than 

had been used in elementary school, possibly leading to a decline in pupil grades. Lastly, 

there was evidence that class work required lower cognitive skills than in elementary 

school. These researchers (p568) also believed that "some of the classroom environment 

changes that are counter to healthy adolescent development occur first in math classes. " 

A mismatch suggests that there is an ideal model where a classroom environment is 

constructed to suit participants. Hunt's (1975) person-environment fit theory is used by an 

increasing number of researchers including Fraser & Fisher (1983) to study the effects of 

the classroom environment on the pupil. This theory has been particularly useful at the 

transition in some studies. The person-environment fit, a match of classroom environment 

and pupil characteristics, is described by Eccles, Lord & Midgley (1991, p523) 

"Individuals are not likely to do very well or be very motivated if they are in social 
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environments that do not fit their psychological needs . .. They maintain that if the 

classroom environment does not fit well with the psychological needs of adolescents, it is 

unlikely that pupil performance will improve. 

In contrast, other studies, some using a person-environment fit approach found that pupils 

are supported by certain elements in the secondary school classroom environment and has 

helped pupils to: become more socially and academically confident (Ryan and Patrick, 

2001), develop intrinsic motivation (Ryan, Connell and Deci, 1985), decrease the effects of 

the transition on performance (Rice. 1997), develop a deep approach to learning (Dart et al. 

2000) and improve attitudes to mathematics classes, (Fisher and Rickards 1996). The 

common supportive elements of the classroom elicited from these studies are: 

• high level of teacher interaction with pupils and mutual respect, 

• leadership, and helpful and friendly behaviour of teachers, 

• an environment that is sensitive to developmental changes providing autonomy, 

fairness and supportive relationships with peers, 

• positive feedback and optimal challenging activities, 

• pupil perception of performance, 

• a safe and secure environment. 

These findings of classroom characteristics disagree with those found by Eccles, Lord and 

Midgley (1991) and suggest that elements required to support adolescent growth are often 

present in the classroom. Differences eras and school structures between countries can also 

result in alternative pupil lists of perceived positive elements. Benyon (1985) found that 

pupils preferred a structured organised classroom where teachers were strict and consistent, 
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learning was quickly achieved with little effort or commitment, the lesson was presented in 

small steps, and feedback and support were constant. This presents a picture of a much 

more disciplined and structured environment than that favoured by pupils in the US and yet 

contains some common elements such as feedback and a high level of interaction with the 

teacher. It might be that the classroom preferred by pupils in the early 1980's is different to 

that by pupils a decade later. 

Pupils in expressing positive elements of preferred classes also recorded negative elements 

associated with the classroom environment in studies such as that by Anderman & Maehr 

(1994). These included 

• pupil dissatisfaction with the class, 

• pupil perception of strictness of teachers, 

• external rewards and pressures perhaps from competition within the school, 

• feedback from external sources such as examination results. 

Although strictness of teachers was a positive element for one group and a negative 

element for another it is possibly the perception of the level of strictness distinguishing the 

two views. Pupils usually prefer the teacher to be in control but also expect that the teacher 

conform to accepted and consistent ways of disciplining the class (Benyon 1985). 

Emerging from the positive and negative aspects of the classroom environment is the 

picture of an ideal classroom environment one where the elements support academic and 

psychosocial growth. It is unclear from the literature whether all pupils in a classroom 

hold the same views of the classroom or some perceive it differently. Through 
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development of the 'person-environment fit' theory and establishing good practice within 

the classroom, the image of an ideal classroom may be possible. 

2.4.4 The Ideal Classroom Environment 

An ideal classroom environment mayor may not exist, and it may be that the ideal 

classroom environment for one pupil may not be perceived as such by another. If the ideal 

classroom is accepted as one that includes the positive elements stated in Section 2.4.3, 

then it may be assumed that there are no pupils who perceive it with the negative views 

expressed. Fraser (1994, p495) describes Astin & Holland's (1961) approach to an 

environment where 

.. the character of an environment is assumed to depend on the nature of its 
members, and the dominant features of an environment are considered to 
depend on its members' typical characteristics. 

The human element is therefore a critical and possibly pivotal part of an environment. The 

view suggested by Astin and Holland may imply that an ideal classroom environment can 

only exist where members have certain characteristics and that these are similar. 

The ideal classroom might also relate to another perception of the classroom as a place of 

comfort for pupils. The positive elements of the classroom environment from the previous 

section within a mathematical community might contribute to an arena of comfort 

described by Simmons et a1. (1987, p 1231). The authors suggest that adolescents need a 

safe and intellectually challenging environment and that at the transition, changes 

emphasise competition, social comparison, ability and self-assessment. The arena is an 
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area where the pupil is comfortable, especially with role relationships, and to which slhe 

can withdraw to be invigorated. These researchers acknowledge that change will always 

involve discomfort, but the establishment of at least one arena of comfort in a school might 

lessen the stress of multiple areas of change, such as transitional and developmental. 

Whilst research on classroom environments has been ongoing in the U.S. and Australia for 

some time, there has been little acknowledgement in Scotland that the classroom 

environment exists until recent mention of a classroom climate. Boyd and Simpson (2000) 

included the "layout of the classroom" as part of a framework for the ideal learning 

classroom including other two criteria, comfort, and learning with others. "The climate 

was good" (P51) was the conclusion recorded after observing an English lesson. The 

description of the lesson included favourable comments on: lesson content, organisation, 

pupiVteacher characteristics and interaction, and pupil engagement, similar criteria to those 

used in defining the classroom environment. 

The ideal classroom might therefore exist in theory but there is no indication whether it 

would be ideal for teacher or pupils or both. It may be that the measurement of the 

classroom by participants would contribute to construction of such a picture. 

There are a number of areas highlighted in this section where the classroom environment 

was shown to affect pupils academically and psychosocially and in certain studies 

mathematics performance was affected. As there is little reference to classroom 

environment effects on pupils in Scottish studies, it is difficult to produce home-based 

evidence that the environment is a factor affecting that mathematical progress. However, it 
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is an area that will be investigated further in this present study. The classroom environment 

has been shown to be an exciting, fruitful and complex area for investigation. 

The classroom environment is a subtle concept with many dimensions and can affect 

pupils academically and psychologically. At the transition to the secondary school the 

pupil has to adjust not only to the classroom environment but also to the change of 

classroom environment with a related change of classroom emotions and control. The 

elements of the ideal classroom environment were also discussed and these varied between 

different groups of pupils. If the ideal classroom exists, then with changes made to 

accommodate pupil adjustment to adolescence it might be considered as a zone of comfort 

for pupils. 

In the next two sections (2.5 and 2.6) a search of the literature continues the search for 

factors affecting pupil progress in mathematics with a study of the effects of the teacher 

and mathematics on pupils. 

2.5 TEACHERS: A FACTOR IN PUPIL PROGRESS 

Some elements of mathematics teaching were considered desirable for teachers in both 

sectors in the DES (1982) report were discussion between teacher and pupils, emphasis on 

pupil involvement in practical work. investigation and problem solving and a need for 

teacher exposition and practice of fundamental skills and routines. Although the 

backgrounds and training of primary and secondary teachers are different, they do not alter 

the preferred elements for the classroom. However, there are differences between teachers 
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in each sector that pupils might register as they move to secondary school such as 

differences in background and training, teacher behaviours and pupil perception of 

teachers' role in the classroom. This section explores the literature associated with these 

three issues to determine whether the teacher is a factor related to pupil progress. 

2.5.1 Teachers' background and training 

In common with many countries, Scottish primary and secondary teachers have different 

types of training. Secondary mathematics teachers have at least two years of mathematics 

study at advanced level in their degree such as a B.Sc. or M.A. followed by a year's study 

for a PGCE (Secondary Mathematics). All mathematics teachers therefore have at least 

reached the same base level of competency in mathematics. Above that base level, 

individual interest and attainment varies to a great extent. Primary teachers also have a 

degree, which can be a degree in education (B. Ed.), or a degree similar to secondary 

teachers followed by a year on a PGCE course (Primary). Primary teachers' level of 

attainment in mathematics varies from a base level of school mathematics (S4) to a degree 

in mathematics. Differences in interest and attainment in mathematics can affect the 

approach to teaching the subject. 

Sime (1973), in her study of teachers training at college for the elementary sector, 

distinguished between those elementary teachers who studied mathematics as one of their 

main subjects and those who had not. Where students had mathematics in their degree, she 

found that there were two problems. One was the difficulty in seeing mathematics as an 

integrated subject within the primary curriculum and the second, in working with pupils in 
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early stages in the fonnation of concepts. For those students who had neither had 

mathematics in their degree, nor had studied it in any depth at school, Sime found that 

previous experience in mathematics produced muddled thinking in their teaching and a 

general fear and dislike of mathematics. This study was one from the US and took place 

some time ago and background and training of students changes over time so this finding 

may not be relevant in Scotland today. However, in a recent Scottish study in a training 

college for teachers, student primary teachers were found to have an over optimistic view 

oftheir own mathematical abilities and understanding (Macnab and Payne, 2003). These 

researchers also found that student teachers, though reasonably confident about teaching 

mathematics, were unadventurous in their teaching and thought mathematics teaching as 

unexciting compared to other subjects. Although more recent, this study highlights the 

limited view of mathematics held by some student teachers, who without additional 

training will possibly not change these views before starting their teaching career. 

Dislike of mathematics for some primary school teachers may change with training as one 

researcher who found that a student teacher dislike of mathematics could be reversible. 

McNeill (1988) was training to be a teacher and part of a group who had enjoyed 

mathematics early in school and subsequently developed a fear of mathematics. After 

commencing a course of teacher training, the provision of additional mathematics courses 

helped the group to return to their previous enjoyment of the subject. It is possible that the 

background and training of teachers has more effects within each sector rather than across 

sectors, and that there is more to mathematics teaching than qualifications and knowledge. 
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Teaching mathematics is also about teacher confidence and beliefs, (Thompson, 1992; 

Jaworski, 1996). Thompson found that teachers in primary and secondary schools can have 

different beliefs in mathematics and these differences could affect teaching methodologies. 

There are three main philosophies of beliefs in mathematics considered by Ernest (1989); 

these vary from seeing mathematics as a set of facts and skills to a view of mathematics as 

an area of investigation and discovery. Teachers may teach a topic starting with 

considering mathematics as a set of skills and facts, but this can progress to a problem 

solving approach at appropriate points in the study of the topic. However, the teacher 

cannot always teach through his/her preferred approach due to internal or external 

demands, thus bringing about a mismatch between beliefs and practice. Internal demands 

can relate to the school management structure restricting time or resources, and external 

demands relate to the pressure of examination systems such as National Testing, which can 

restrict the curriculum. Restrictions set within schools may result in lessening the effect of 

differences in teacher training and beliefs in mathematics within each sector. There may be 

more to teachers' beliefs and interests and this might be related to previous experience. A 

teacher with interest in mathematics and who sees the subject as more then a set of basic 

skills is likely to be more effective than one with the same qualifications and little interest 

or confidence. However even the teacher with high level qualifications and interest might 

not be able to teach in his or her preferred way owing to restrictions place on the teacher 

such as those described earlier in this section. 

There is also the view that the same teaching methods may not be appropriate in each 

sector (Rounds et aI., 1982), and that teachers' training and background even with 
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differences might be suitable for the sector in which they teach. If within the primary 

sector, teachers' experience and enjoyment of mathematics varies to a great extent it might 

affect their approach to the subject and thus the pupils they teach. Anxiety and fear of 

mathematics may be reversible but additional training is required and that may not always 

be available. The main issue in the secondary sector is one of restriction or limitation in 

what the teacher wants to teach. If the teacher is restricted in time and limited to a specific 

curriculum and there is little time to explore more exciting areas of mathematics, then it 

may be that pupils, even with a specialist teacher, may not make the same progress as 

another pupil with a teacher without these limitations. 

2.5.2 Teacher behaviours 

Another change pupils may notice as they move to secondary school is different teacher 

behaviour. This can be true within one sector although the teacher role is slightly different 

in secondary school to that in primary school. Different teacher behaviours across sectors 

or within one sector have been found to affect pupil progress. There are a number of 

different behaviours considered in this section: interaction and time spent with pupils, 

teacher attention to pupils and teacher expectations. 

Pupil Teacber interaction 

There were a number of differences in teacher and pupil interaction in classrooms in each 

sector highlighted by Rounds et al. (1982) in their study of pupils at the time of transition. 

• Time spent by teacher and pupil talking about mathematics was less in elementary 

than in secondary school; 
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• Pupils worked independently or in groups in elementary school, compared to more 

whole class interaction after the transition; 

• Interaction of pupil and teacher in secondary school consisted of student talk; 

teacher use of student ideas and praise of student contributions, and these were 

found to relate positively to improvement. 

The difference in interaction may not affect progress, as Rounds et al. also found that that 

different teaching methods in each sector were appropriate for the sector in which they are 

used. Therefore each of the differences above may reflect the procedure used in each sector 

and may not affect pupil progress. 

Where teachers interact with individual pupils other difficulties can arise. Some 

researchers have identified a concern that boys obtain most of teacher attention in the 

classroom interaction of pupils and teacher. Time spent with boys was found to be greater 

in quantity and quality than that spent with girls (Leder, 1992; Murphy and Elwood, 1998). 

One reason suggested was related to boys' behaviour and their demand for more attention 

in the class combined with the teachers' efforts to maintain discipline. A second reason is 

the consideration in some cultures that mathematics is a male domain (Walkerdine, 1998). 

The effect of additional attention to boys was found to affect girls over the long term 

making them reluctant to enter careers in mathematics (Murphy and Elwood, \998; Ernest, 

1998). If this teacher behaviour was present in each sector, the effects of the significant 

lack of support for girls would be compounded and affect their progress to an even greater 

extent than if it was only present in one sector. However, this then becomes a gender issue 
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and reports from some years ago have shown that girls are more successful than boys in 

examinations for example 

"Girls widen the gap in every subject" Daily Telegraph August 24th
, 2000 

Headlines such as these may hide any damaging effects of this type of interaction on girls, 

especially in mathematics where the teacher interaction with each pupil is important. 

Secondly, teacher attention to pupils in primary school has been directly connected to pupil 

achievement. As early as Grade 3/5 (age 8-10 years), the results of one study (Nunes & 

Pretzlik, 2000) found that pupils were sensitive to how the teacher reacts to them and 

pupils used these feelings as a predictor of future achievement. Ifpupils feel negative 

about their perfonnance this may result in lack of effort and affect future perfonnance in 

mathematics. When this report was publicised it raised some major concerns with 

educationalists but it is possible that no action has yet been taken to counteract the teacher 

effects or it may be that such action would be taken in the primary school. 

As teacher behaviour can affect pupil behaviour, pupil behaviour has been found to 

influence that of the teacher. For example, the disaffected pupil, through lack of interest 

and poor behaviour may cause the teacher to reduce the amount of interaction between 

them (Thompson, 1992). Disaffection occurs when the pupil ceases to engage in the 

learning process and can result in pupils being " ... withdrawn from learning opportunities 

or even rebellious towards their teachers and classmates" (Skinner & Belmont, 1993, 

p572). As pupils move to secondary school and classwork becomes more difficult, it may 

be that the degree of disaffection increases or indeed that more pupils exhibit signs of 
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disaffection, thus making the secondary teachers interaction with these pupils more 

troublesome. 

Behaviour, therefore, is a two-way system with interaction between pupil and teacher, 

highlighting relationships that exist within the classroom. Skinner and Belmont ( 1993) in 

their study on disengaged pupils found that pupils who are disengaged, or disaffected, 

receive teacher responses that further undermine motivation, and possibly progress. As 

their study involved younger pupils (Grades 3 to 5) rather than pupils at the transition, it is 

possible that the findings do not apply to teacher and pupil interaction in secondary school. 

In Scottish secondary schools there are a number of learning support teachers present in 

classes with pupils such as these and pupils are given encouragement from class and 

support teacher. If the interaction was not two-way, then the teacher may not be so willing 

to offer help. 

2.5.3 Pupils and teachers 

As pupils move to secondary school they are likely to encounter changes between their 

primary class teacher and the 'new' mathematics teacher. The literature reviewed 

highlighted three areas where the pupil is likely to encounter change: the pupil will have 

expectations of the secondary school teacher built on previous primary school experience, 

the pupil will notice a change in the teacher role in the classroom and the pupil is likely to 

notice a change in pupil-teacher relationship in secondary school. 
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Firstly, results from a number of studies showed that pupil perception of primary and 

secondary school teachers differed. Pupils thought secondary teachers were less friendly, 

cared less for them, graded less fairly and exercised more control (Eccles, Lord & 

Midgley, 1991; Cotterell, 1992; Keys, Harris & Fernandez, 1995). These perceptions were 

built on pupil previous experience and indicated expectations that were not met. There are 

two possible consequences of this situation; either the pupil was disappointed that 

expectations were not met and progress affected, or the pupil adjusted to the more detached 

relationship with the mathematics teacher and progress was not directly affected. This view 

of the secondary school teacher has to be viewed in conjunction with the change in view 

that the pupil has ofthe mathematics teacher. 

Pupil perception of the teacher role was also seen to change as the pupil progressed 

through secondary school. Although the teacher was the key person in the classroom 

before the transition, this changed subtly as the pupil moved through secondary school. 

Progress was then found to become dependent on the classroom climate (Haladnya, 

Shaughnessy & Shaughnessy, 1983). They found that the pupil related more to what was 

being provided within the classroom than to who was providing it. If there is a teacher 

effect on pupil progress then the evidence suggests that the teacher has to be able to 

provide the pupil with what the pupil needs to support progress. 

The change of relationship with the teacher was more complex than a mere change of 

teacher. The main differences between primary and secondary school teacher relationships 

with pupils lie in teacher control exercised in the classroom, the emotions within the 
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pupil/teacher relationship, the teacher expectations of the pupil, and the teacher role in the 

classroom. Hargreaves (1999), in his study using a sample of thirty teachers taken from 

Canadian primary and secondary schools, found differences in relationships between 

teacher and pupil in primary and secondary classrooms. The first difference was in teacher 

control, where in the primary sector there is a greater discrepancy between the teacher and 

pupil in age and size. This allows the teacher more control than in secondary school, where 

control becomes more overt and negotiable. Secondly, there were fewer intense emotions 

in the secondary classroom, due to the time spent by teacher and pupil in the classroom in 

each sector. Pupils were less likely to love or hate their teacher in secondary school as they 

may have done in primary school. Secondary classrooms were not quite emotional deserts 

(Hargreaves, 1999, p 102) but contained less intense emotions than primary classrooms. 

There are undoubtedly differences in relationships between pupils and teachers, and pupils 

have to learn to adjust to the changes, but there is no research evidence to suggest that 

pupil progress is affected. 

The third main difference between primary and secondary school teachers that pupils 

encounter is the difference in the teacher attitude. After the transition to secondary school, 

the classroom teacher is no longer the person in whom the pupil can confide if there is a 

personal problem. The close relationship with the teacher in primary school has gone and 

pupil and teacher are now more detached. Teachers in secondary school expect pupils to 

take responsibility for their own learning. This is a difficult adjustment for many pupils as 

in primary school some teachers were found to prefer to support pupil work rather than 

encourage pupil independence (Hargreaves, 1999). The teacher expectation of 
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independence and the negotiation for compliance in secondary school make the adjustment 

easier for the more mature pupil. Some researchers (e.g. Marshall, 1988; Nisbet and 

Entwistle, 1969) found that these pupils are ready to make the change to secondary school. 

The changes from the pupils' expectations of the secondary teacher, their perception of the 

teacher change of role and the change in pupil teacher interaction emphasise the need for 

pupil adjustment in the move to secondary school. The intensity of relationships is related 

more to time spent by teacher and pupil in one classroom, than the personality of the 

teacher. All of these changes are subtle and not always recognised or supported by either 

the pupil or teacher but they could contribute to a slowing down of pupil progress, 

producing the dips suggested by Galton, Morrison and Pell (2000, p352). 

This section considered the teacher as a factor affecting pupil mathematical progress. 

Teacher training and background appeared to be appropriate for the particular sector and 

the procedure in the classroom in each sector appears to be different to each other. As 

pupils move to secondary school the situation changes as the classroom becomes less 

intense and the teacher role in secondary school changes. This is likely to result in a 

different type of relationship between pupil and teacher in each sector. The literature 

indicated improvement was related more to a relationship and interaction of pupil and 

teacher than qualifications and personality of the teacher alone. The literature has 

highlighted the importance of the teacher in the classroom and the possible change of pupil 

perception at the transition. Since the classroom environment is focused on the 
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relationships between participants within the environment then it is possible that these 

relationships wiJI be related in some way to pupil progress. 

The teacher is the person central to the classroom and is there to teach mathematics 

(curriculum) to pupils. The next section considers whether the subject itself is a factor 

affecting pupil progress. 

2.6 MATHEMATICS AND THE CURRICULUM 

Mathematics is considered a difficult subject to learn (Jaworski, 1996) and difficulties are 

likely to increase for pupils after the move to secondary school as mathematics becomes 

more difficult. While the word 'mathematics' is used to describe what is taught in school, 

this is usually the 'mathematics curriculum'. However, there are three distinct aspects of 

mathematics in secondary school where problems can arise: mathematics as science, the 

prescribed curriculum and curriculum continuity. This section examines the literature 

associated with each of these aspects to determine whether factors exist that might affect 

pupil progress. 

2.6.1 Mathematics 

Mathematics is considered a science, a subject of great 'beauty' and one that can evoke 

enjoyment. 

When this subject is properly ... presented, the mental emotion should be 
that of enjoyment of beauty, not that of repulsion from the ugly and the 
unpleasant. 

(Young, 1972) 
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If the subject is as described above then there must be reasons why some pupils find it 

difficult and uninteresting in school. The difficulties with mathematics are related to the 

structure of the subject. 

One reason why mathematics is difficult to learn is 

.. mathematics is a hierarchical subject. This does not mean that there is an 
absolute order in which it is necessary to study the subject but that ability to 
proceed to new work is very often dependent on a sufficient understanding 
of one or more pieces of work which have gone before. 

Cockcroft (1982, p67) 

Once in the secondary mathematics classroom, pupils can find the changes from their 

primary mathematics tuition difficult to accept. Clarke (1985, p. 231) was surprised by the 

"idiosyncratic response" of primary pupils as they moved to secondary mathematics and 

he suggested that the mathematics classroom was the basis of some pupil problems in 

secondary school. It is possible to see why pupils might encounter problems in the 

mathematics classroom before other subjects. as mathematics is one of two subjects taught 

from Pl. Pupils are therefore required to operate at a comparatively higher conceptual level 

in mathematics than in most other subjects. 

Three main problem areas for pupils in mathematics are highlighted in the literature: 

language of mathematics. introduction of algebra, and pupil ability to cope with a change 

oflevel of difficulty. In the first of these, difficulties with the language of mathematics are 

related to a number of areas: reading and decoding words that have more than one 

meaning, technical vocabulary such as multiplicative or parallelogram. and abbreviations 

and special symbols (Lamb, 1982; Kieran, 1988). The second problem area is the 

introduction of new topics, such as algebra. The change from dealing with number to the 
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introduction of letters can be confusing for many pupils (Booth, 1988; Kieran, 1988; 

Davis, 1985). A third difficulty is the learner and hislher abilities to cope with the change 

in level ofdifficulty of mathematics. In their study, Quilter and Harper (1988) suggest 

reasons why the learner of mathematics has problems, anxieties and fears. 

• Personality differences - where the pupil may be a divergent or convergent thinker. 

• Cognitive problems, or, understanding. Skemp (1976) describes two types of 

understanding: 

o Instrumental is a surface understanding where the pupil may blindly follow 

a rule without consideration from where it came. Pupils with this type of 

understanding often are quicker to understand a problem and find the 

answer with a more immediate reward, and 

o Relational is a deeper understanding and characterised by the pupil ability 

to use transferable skills. There is an intrinsic reward with this type of 

understanding, and the pupil may be encouraged to investigate a problem in 

more depth. 

• Neurological disorder such as a poor short-term memory or laterality e.g. where a 

pupil may be right handed and left eyed. 

• Delay of cognitive development in formal operations. 

Reasons suggested by these researchers are mostly outwith individual pupil control and 

highlight possible reasons for pupil difficulties. 

There are also areas where pupils do have control, such as effort and justifYing failure. The 

beliefs of some pupils as they approach adolescence regarding ability and effort were 
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found to change (Andennan & Maehr, 1994). These pupils viewed ability as a stable trait, 

unrelated to effort and believed that they either had ability or not. Pupils who believed they 

had no ability saw no reason to make an effort. The researchers, in reviewing relevant 

research studies in effects on motivation, reported that a wide range of pupils was affected 

by these beliefs. Diener & Dweck (1978) labelled the trait of attributing failure to lack of 

ability rather than to lack of effort as "learned helplessness" and defined it as a perceived 

inability to sunnount failure. In justifying failure, some pupils make use of strategies to 

explain their lack of success. The strategies relate to pupil self-worth and help pupils 

believe that they could be successful if they tried. Newman (2002) reported that individual 

pupil use of a variety of techniques and strategies were found to be counterproductive to 

learning. This characteristic was associated with early adolescence and more likely to 

occur after the pupil move to secondary school. Where much research has taken place on 

learned helplessness, disaffection and disengagement the study of pupil use of techniques 

and strategies appears to be more recent. 

Learning mathematics in school is not easy and yet some pupils appear to have the ability 

to grasp ideas and concepts more easily than others. Many explanations have been 

suggested why this should be true, such as the pupil intuitive sense of number (Fischbein, 

1987). Skemp (1993, p5I) also investigated intuition and explains: 

... we are aware through our receptors (particularly vision and hearing) of 
data from the external environment, this data being automatically classified 
and related to other data by the conceptual structures described. 

While this study is not investigating pupil intuition, it may be that there are pupils who 

have a low intuitive sense of number and therefore disadvantaged in their learning from the 
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early stages. However, further exploration of intuition would take this review outside the 

scope of the present study. 

The literature has highlighted a number of areas of mathematics where pupil progress in 

mathematics can be affected. However, not all problems may stem from mathematics itself 

some have also been attributed to the mathematics curriculum. 

2.6.2 The Curriculum 

Mathematics is taught in schools in many countries through a prescribed curriculum where 

assessment has a strong influence in what takes place in the classroom. Prawat (1992, 

p382) described the curriculum as a "fIXed agenda with a linear frame ". He maintained 

that the mathematics curriculum, which has to be learnt in a particular order, does not 

necessarily meet the needs of pupils' cognitive development. When considering the 

curriculum it is important to recognise that there are three parts: the curriculum, assessment 

and instruction. The triad however is dependent on how children learn because the theory 

oflearning impacts on how the curriculum is framed, which in tum affects the type of 

instruction and assessment employed (Pellegrino, 2(03). 

Ifpupils are learning mathematics through the mathematics curriculum then it can be 

argued that problems they encounter are problems of mathematics and not those associated 

with the curriculum. However, this is not necessarily the case as researchers have found a 

number of aspects of the curriculum that are likely to create difficulties for pupils including 

adequacy and content. In England, the fall in standards of mathematics were considered by 
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an ex-chief inspector of schools to be due to the inadequate curriculum, (Clare, Daily 

Telegraph, 8 March, 2002). The suggested solution was to remove the "wretched' 

curriculum. The "type" of mathematics taught in the UK was also the base of lack of 

progress by girls. Boaler (1997a, p285) found in her study of two schools that girls "link 

their underachievement to the type of mathematics taught ... which they believe denies them 

access to understanding . .. This problem is also linked to the pedagogy involved as girls 

were seen to prefer a more open, project based teaching and Boaler suggests that by 

implementing "an alternative model of mathematics teaching would eradicate 

underachievement and disaffection amongst girls". This is a reminder of how the 

curriculum, mathematics and teaching of the subject are intertwined within the classroom 

environment. 

The literature has emphasised two main aspects of the curriculum that can affect not only 

individual pupil progress but overall standards of mathematics attainment. What pupils 

learn in school may be related to the curriculum but might be an aspect that could be 

adjusted by support within the classroom, if the teacher was aware of the problem. The 

study by Boaler is significant in this present study in that it is related to the classroom 

environment and an area of concern if specific groups of pupils are affected, for example 

girls, as were in her study. 

The curriculum structure can also affect teachers and their instruction and earlier in this 

review it has been noted that teachers can be restricted in what they teach (Section 2.5.1) 

Ernest (1989) suggested that teachers are restricted in what they teach by externally 
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imposed guidelines and increased assessment, and that this results in the delivery of the 

curriculum rather than teaching mathematics. Pupils are therefore disadvantaged as they 

lose interest in the subject. Over recent years a more rigid adherence to the curriculum has 

been necessary with the introduction in the UK of National Testing, where pupils are 

required to meet certain targets at specified times. 

The modern trend of having a more rigid curriculum and more frequent 
testing has reduced teachers' ability to meet their classes half way and 
spend at least part of the time doing things the children want to do. 

(Lewis, Daily Telegraph, December 3,2003, p 17) 

The literature suggests that there is a degree of concern about the content of the 

mathematics curriculum and a lack of flexibility for the teacher to teach more interesting 

aspects of mathematics. In the classroom environment teacher and pupil can be affected in 

some way where items of interest and motivation are reduced owing to time and 

assessment pressures and the mathematics curriculum might be factor affecting pupil 

progress. 

An additional aspect of the curriculum that has caused controversy since the beginning of 

the 20th Century is the continuity of the curriculum across the primary-secondary divide. 

2.6.3 Curriculum continuity 

There are two main schools of thought regarding curriculum continuity. The first considers 

that pupils should have a clean break from primary work when they move to secondary 

school and the second emphasises continuity of curriculum, resources and, or teaching 

methodologies. 
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In the 1920s a 'clean cut' across the educational system was seen as desirable for pupils, 

(Derricott, 1985). This was to differentiate between the education of a child and that of an 

adolescent. A 'fresh start', where there is little recognition of previous learning, was the 

nonn for a number of years and this procedure has been blamed for the lack of progress of 

pupils as they entered secondary school, (Croll, 1983). 

Continuity, as described by DES (1967), emphasised the need for increased liaison 

between sectors and was considered to alleviate some pupil anxieties, and therefore 

continuity became more desirable (Larkin, 1975; SOED, 1991). Where continuity of 

curriculum and learning is promoted, there can still be problems. The success of continuity 

of pupil learning experience is dependent on those who are responsible for the curriculum: 

the secondary school and the teacher. In the implementation of a curriculum with 

continuity, a number of problems have emerged. 

• A large number of primary schools associated with one secondary school make it 

difficult to dovetail individual pupil experience. 

• The attitudes of teachers to teachers in the other sector and their teaching methods 

• Teachers' poor use of liaison meetings, or the lack of opportunity to have meetings. 

(Marshall, 1988; Harlen, 1996) 

Where these problems exist, there is no evidence that provision of time and support for 

staff to assist with the development of the desired liaison by school management would 

improve the situation. However, pupil progress may not be affected by liaison or 

curriculum content and continuity; the reasons may be more complex. These reasons are 
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likely to be linked to the impact ofleaming theory on the curriculum triad. The head of one 

mathematics department had strong feelings about liaison: 

Primary-secondary liaison (of the curriculum) does not touch on how 
children learn maths - or even how to teach it. It deals with content, yes, 
but that is not enough. 

(Boyd and Simpson, 2000, p 17) 

While educators promote continuity, teachers and pupils may not appreciate the 

advantages. Some studies reported that secondary school teachers in their study tended to 

support discontinuity. For example, Herrington and Doyle (199617) reported that teachers 

who were approached for their opinion of continuity lacked enthusiasm about the process 

and considered liaison of staff to be more important than continuity of the curriculum. 

Today, as continuity through liaison has increased in schools discontinuity is more likely to 

emphasise change for pupils. It might indicate such changes as change ofresources or 

teacher methodology supporting the pupil rite of passage (Section 2.2.1). Nias (1999) 

found that pupils supported discontinuity as changes between sectors helped to motivate 

them as their status was established in secondary school. Change may therefore be good in 

certain areas but discontinuity in the curriculum may be disconcerting for some pupils. In 

Walkerdine's (1998) study of girls and mathematics, she found that boys and girls reaction 

to the curriculum change between primary and secondary school were different. Where 

boys disliked the secondary programme, as it was too much like primary school and a little 

childish girls enjoyed the work, as worksheets were similar to those in primary school. 
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Even if continuity exists, this may not be enough; where continuity is implemented, 

consistency is implied (Richards, 1982). Consistency over schools in each sector would be 

difficult to establish, and Richards maintains that even where curricular continuity exists, 

pupil progress is not necessarily assured. 

2.6.4 Summary 

Mathematics is a difficult subject to learn and there are many areas of mathematics where 

pupils experience difficulties and progress affected. Problems in S 1 are inevitable as pupils 

encounter topics of increased levels of difficulty. Each country has a curriculum of 

mathematics that schools follow and there are aspects of the curriculum found to affect 

pupil progress. Continuity, as liaison, was desirable and some level of discontinuity 

appeared to support and confirm the pupil adolescent status in secondary school. 

In this section mathematics was considered as a likely factor affecting pupil progress 

because of its perceived level of difficulty in many studies and the recognised problems it 

causes with pupils. The curriculum was one of the factors suggested in media reports as a 

factor affecting pupil progress (Section 2.1) and therefore required additional 

consideration. 

The findings from the literature related to the transition, progress, teacher, classroom 

environment and mathematics are drawn together in the last section and gaps in the 

literature identified. 
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2.7 CONCLUSION 

The transition was continned as a time of change for pupils where many procedures and 

support for pupils in many countries were found to be similar, with continuity in primary 

and secondary school liaison emphasised and established. With the number of changes 

experienced by pupils at the transition it was inevitable that many pupils would be affected 

in some way. Most studies found that less mature pupils had most difficulty in making the 

adjustment. This was an interesting point as it related to an issue in a series of studies 

regarding the lack of support present in the mathematics classroom for adolescent growth 

(Section 2.4.3), where it was argued that opportunities are available but some pupils have 

difficulties in accessing these perhaps due to a lack of maturity. 

Progress was used in media reports more as a buzzword (Section 2.3.1) that suggested 

general improvement of a group rather than of individual improvement of pupils. There 

were few studies that measured actual progress of pupils, and in each of these progress was 

defined differently. The ORACLE study (Croll, 1984) considered the progress of 

attainment groups of pupils and their movement relative to other pupils in the sample 

group over the period of one year. Here, progress was considered as comparative rather 

than absolute. Youngman and Lunzer (1978) used a clustering method to group pupils 

according to their characteristics and attitude, and the progress of pupils was viewed within 

the clusters enabling them to link these to pupil progress. Three studies, including those of 

Croll and Youngman and Lunzer, identified groups of pupils that made exceptional 

progress; these were all studies from England and Wales (Section 2.3.2). These examples 

of longitudinal studies results have made major contributions to continuing research, but 
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changing curricula and educational structures can change results. It may be that the 

findings would be identical to those of similar studies today, but there is no guarantee that 

this would be the case. The main difficulty in the studies explored in the literature was the 

different usage of the word "progress" and different method of measure in each study. If a 

new study were to take place, the word would have to be defined and a measure developed. 

There was no definitive and collective definition and measure of progress in the research 

literature related to the measurement of pupil progress in mathematics at the transition. 

The transition period was used as a time frame to identify classroom factors affecting 

progress. Therefore changes experienced by pupils implied the descriptions of two 

locations, those of the primary and secondary classrooms, where both were required for 

each comparison. The search through classroom environment studies (Section 2.4.2) 

provided some useful insights to dimensions and elements contained within these 

environments, where factors affecting mathematics might be identified. The classroom 

environment as a whole was found to affect mathematics performance either directly or 

indirectly (Section 2.4.3). However, different dimensions were used in different studies as 

these were tailored to match the specific classroom environment under study. Therefore, to 

describe Scottish classrooms it would be necessary to use dimensions related specifically 

to them. The study of classroom environments is a growth area of study in many parts of 

the world but there are few studies in the UK including Scotland. Therefore, to initiate 

such a study in Scotland would extend existing studies or provide a basis for future 

investigation and research. 
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Elements of the classroom environment including the teacher and mathematics were also 

considered as factors affecting pupil progress. There was no doubt of the influence of the 

teacher in any classroom, but even this differed between primary and secondary 

classrooms (Section 2.5.2). There were two main aspects of the teacher linked to pupil 

progress. The first was the pupil perception of the teacher in the classroom and the second 

related to teacher behaviour. The pupil viewed the teacher differently in each sector. Some 

surveys produced a comparison of aspects of the teacher in each sector where pupils 

viewed the secondary teacher in a less flattering light than the primary teacher. However, 

these results did not necessarily reflect the true picture of how pupils saw the secondary 

teacher, as they were likely to have been responses to specific question areas in a 

questionnaire. Other studies showed that the teacher was viewed with a different set of 

criteria in secondary than in primary school; the secondary school teacher personality is 

overtaken by the role and expertise slhe provides in the classroom. If the secondary 

teacher is used as a tool in the classroom then pupils require the skill and knowledge of 

how to access this tool and this might be related to maturity; another link to the 

opportunities for adolescent growth in the classroom. 

Teacher background and training was initially considered to affect pupil progress and the 

literature showed that it did to some extent, but related to the differences within sectors 

rather than the difference between sectors. Rounds et al (1982) concluded in the debate 

regarding the suitability of primary and secondary teachers for each sector that teachers 

were suited to the sector in which they taught. However, teacher behaviour and classroom 

interaction was different in each sector and these were seen to reflect the differences in 
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procedures in primary and secondary schools. Beliefs and interest in mathematics were 

considered to be as important as qualifications and training within each sector, although 

teaching might be affected by external restrictions and thus affect teaching methodology. 

Teacher opportunity and inclination to introduce topics of interest to mathematics lessons 

was seen as important and relative to pupil progress. However, differences in pupil 

experience between primary and secondary experience was still not totally explained due 

to the insufficient number oflongitudinal studies available. Teacher interaction with pupils 

was highlighted in a number of studies and considered a factor affecting pupil 

performance. However, in a study at the transition it would be critical to detennine what 

type of behaviour or teacher behaviour in each sector with the same group of pupils was 

related to pupil progress and this was not evident in any of the studies. It appeared that this 

was another gap in the literature and one that might be answered in this present study. 

A study of the classroom would be incomplete without including the reason why pupil and 

teacher are present in the classroom, their interaction with the mathematics curriculum. 

The consensus of opinion from the studies consulted was that mathematics was a difficult 

subject to learn, and therefore immediately a likely factor affecting progress. There were 

many research studies focusing on the type of problems encountered by pupils and the type 

of reaction some pupils had to mathematics (Section 2.6.1). The main concern conveyed in 

the review of the literature was the effect of aspects of the curriculum on pupils in the 

possible mismatch of parts of the curriculum to pupil cognitive development and teachers, 

through the effects of the pressure of the curriculum and associated assessment on teaching 

practice in the classroom (Section 2.6.2). As the Scottish Guidelines are unique it was 
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considered important in this study to determine whether any effects of the mathematics 

curriculum were evident on pupil progress. No present study has considered this aspect 

related to pupil progress, thus identifying another gap in the literature. 

The review of the literature has therefore shown a number of studies similar and relevant to 

the proposed present study in many ways. It also highlights the need for further 

investigation in the search for factors affecting progress in mathematics Thus the 

background is established from which the research questions, formulated in the next 

chapter, can be compiled to answer the research problem. 

The purpose of the research study reported in this thesis is to extend existing studies, such 

as those of the Michigan studies (Midgley & Maehr, 1998,2000) and Ferguson and Fraser 

(1998) by establishing a relationship between pupils' experience in the classroom at the 

transition and their subsequent progress in mathematics. The identification of classroom 

environment factors affecting pupil progress would also make a significant contribution to 

mathematics education. The results from such a study would inform groups in the 

educational community and contribute to the improvement of mathematics education. 
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CHAPTER 3 RESEARCH QUESTIONS 

This chapter identifies and elaborates the two key research questions to be explored in this 

thesis. The literature review in the previous chapter concluded that additional investigation 

was required to detennine whether pupils make progress at the transition between primary 

and secondary school and if so, then to identify classroom environment factors that affect 

progress. 

Two question areas arise from the aims of the study. This first relates to student progress in 

mathematics and the second to factors affecting that progress. 

3.1 QUESTION 1: MEASURING PROGRESS 

The literature review highlighted the need for a definition of progress (Section 2.3.1) either 

for the individual or group. Without such a definition it was considered impossible to state 

whether pupils had in fact made progress or not. It may be that progress for the individual 

is more meaningful in comparison with the group being tested than in absolute terms; that 

too would have to be detennined. 

A longitudinal study measuring progress at the transition involves contact with pupils in 

two separate locations: primary and secondary schools. Within these classrooms, pupil rate 

of progress (Section 2.3.2) has also to be considered. There is a possibility that an 

individual's rate of progress may change over a period of two years at the transition 
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particularly where pupils are establishing their adolescent status. The findings in a small 

number of studies identified groups of pupils that made exceptional progress either 

improving or regressing over the period of one year and if pupils such as these were 

present in this study, their identities and number would need to be confirmed. The 

identification of these pupils was considered likely to assist in the determination of factors 

affecting pupil progress. 

Other aspects highlighted in the literature were differences in performance of different 

groups of pupils (Section 2.3.2). Therefore clustering pupils in separate groups, such as 

gender or schools might reveal some useful findings related to pupil progress. 

In order to find factors affecting progress, pupil progress had first to be defined and 

established. The number of pupils who make progress according to a definition for this 

study is not enough, a more detailed description of pupil progress is required in order to 

compare it to progress made by different groupings of pupils. From these requirements it 

becomes possible to frame the first research question. 

Question 1 

What progress do pupils make in mathematics at the transitionjrom primary to secondary 

school? 

The results from this question should establish whether pupils in general made progress 

between P7 and S 1 and show the improvement of pupils relative to the improvement of 

others of similar levels of attainment. It was hoped at this stage that it would be possible to 
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identify pupils with different rates of progress to aid the search for factors affecting 

progress. By classifying pupils into different groups it was hoped that any differences in 

progress between these groups might be determined. 

3.2 QUESTION 2: ENVIRONMENTAL FACTORS 

The investigative aspect of the aim of the study indicated that a search for factors affecting 

progress was required. However, the field for this search had been narrowed through the 

review of the literature and the focus was now on elements of the classroom and 

dimensions of the classroom environment. 

The literature review highlighted the possibility of factors existing in three areas: 

dimensions of the classroom environment; teacher and pupil interaction in primary and 

secondary school; and the subject of mathematics. If the search for classroom factors was 

limited to these areas then it might be possible to identify specific factors affecting 

progress. 

The classroom environment was seen to contain many types of dimension and some of 

these had been shown to affect pupils in a number of ways. Therefore by selecting a small 

number of dimensions to describe the Scottish primary and secondary classroom it was 

hoped that one or more ofthese dimensions would be found to be a factor. 

The environment also contains dimensions such as teacher and pupil interaction. Again this 

was considered a particularly interesting aspect of the environment as different results from 
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each sector might be determined that would show that differences previously noted 

between teachers in each sector had different effects on pupil progress. There were wider 

implications of these possible factors because of the separate locations and different 

practices in primary and secondary schools. 

Mathematics was the third area investigated. The term mathematics in this context is used 

as an umbrella term for all mathematics taught in school: the mathematics curriculum. 

Mathematics is one of two subjects, the other English, which are unique in that they are 

taught as distinct subjects in the school curriculum in school from the very early stages and 

indeed are studied throughout the pupils' school career. It was seen that learning 

mathematics was cumulative and therefore pupil absence or movement between schools 

might affect progress. Difficulties in mathematics could arise from these early stages and 

be compounded as pupils moved through primary and secondary school. For many of these 

reasons and the difficulties in mathematics itself, mathematics is already a factor related to 

pupil progress. However, there were aspects such as topics in the mathematics curriculum 

that might affect pupil progress at the transition, a time when adolescent growth and 

therefore cognitive growth is ongoing. Effects of new curricula on teaching methodology 

were also a concern and these might emerge within such a study as is proposed in this 

thesis. 

It was now possible to frame the second research question related to the aim of this study 

related to the classroom environment. 
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Question 2 

What mathematics classroom environmentJactors affect pupil progress? 

The search for classroom factors affecting progress was therefore confined within a 

specified framework, the classroom environment. There are many classroom environment 

dimensions and only a few might be selected to explore. However, there was a possibility 

that additional factors could be determined through participants' perceptions of the 

environment and teacher behaviours. 

The ideal classroom as an arena of comfort for pupils was a fascinating idea, and by means 

of an investigative study for factors affecting pupil progress it was considered possible to 

define criteria for this type of classroom, if it existed. Through linking the results from 

Question I with those from Question 2, it was expected that criteria for such a classroom 

might be identified and that such a framework would assist in determining factors affecting 

pupil progress in mathematics. 

In this chapter the conclusions from the literature review have been examined, the research 

problem considered and the questions for this research study formulated. In Chapter 6 the 

questions are repeated and answered accompanied by a discussion of the associated results 

from Chapter 5. The next chapter extends the projected plans made in Section 1.5 to 

discuss the research approach used in this study, describe the construction of measures and 

their subsequent adjustments after trials through a pilot study. 
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CHAPTER 4 RESEARCH METHOD 

This chapter outlines the development, administration and adjustment of methods of data 

collection deployed in this study, first suggested in Section 1.5. The measures were 

designed to collect data for analyses in order to answer the research questions set in the 

previous chapter. This chapter is divided into three main parts each describing different 

sections of the study. The first part contains a description of some of the measures 

developed for the study (Section 4.1) the second, the pilot study and continued 

development of measures (Section 4.2), and the third the administration and final 

adjustments required for the main study (Section 4.3). 

4.1 MEASURES OF THE STUDY 

Questionnaire surveys were conducted among teachers and pupils in order to collect data 

describing the classroom environment through perceptions of participants within that 

environment. A mathematics test was also constructed to establish pupil progress in 

mathematics. Two steps were involved at the early stages: the first was the development of 

a test for pupils in primary school and the second was the adjustments and corrections 

made to the tests to make them suitable for the main study. A second mathematics test 

based on pre algebra was also constructed; this was not to measure progress but to provide 

additional information about pupil level of attainment. The development of these measures 

is described in the following four sections (Sections 4.1.1-4.1.4). A timetable (Table 4.1) 

for school visits was essential since there were stages of the study when the Pilot Study and 

Cycle I, and Cycles 1 and 2 coincided. 
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Table 4.1 Timing of School Visits During Pilot and Main Studies 

Month Year Primary/ Cycle Visit Primary/ Cycle Visit 

Secondary Secondary 

November 1998 Primary Pilot 1 

February 1999 Primary Pilot 2 

May 1999 Primary Pilot 3 

November 1999 Secondary Pilot 1 Primary one 1 

February 2000 Secondary Pilot 2 Primary one 2 

May 2000 Secondary Pilot 3 Primary one 3 

November 2000 Secondary one 1 Primary two 1 

February 2001 Secondary one 2 Primary two 2 

May 2001 Secondary one 3 Primary two 3 

November 2001 Secondary two 1 

February 2002 Secondary two 2 

May 2002 Secondary two 3 

4.1.1 Mathematics Tests 

This section contains a description of the development of the primary mathematics and 

pre-algebra tests. The final measure produced was limited by two factors: the first was the 

breadth of pupil level of attainment within the year group and the second, implications of 

timing available for the tests. The levels of attainment (A to E) of pupils within a year 

group meant that one test was inappropriate for the whole group. Also recent initiatives in 

schools such as ' inclusion' resulted in pupils with learning disabilities (approximately 2% 

of a year group) being present in mainstream classes. It was considered inappropriate to 

include these pupils in the final sample as their difficulties with number were such that 

assistance from support staff was required for reading and setting out work. It was decided 

that only pupils working at level C and above would participate in the tests. 
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The combined timing for the two tests (mathematics and pre-algebra) was set at 

approximately one hour to match the secondary school timetable. Timing restricted the 

number of outcomes to be tested and therefore only one outcome, Number, Money and 

Measure (NMM) was selected. In addition, a short pre-algebra test was constructed to 

provide results to assist in identify pupils who were high, average or low attainers. 

Primary Mathematics Test 

A test was specifically designed for the research study because no published test was 

available to suit the study. The primary mathematics test was set to test pupil ability in 

dealing with everyday items such as the four rules, working with money? time, metric 

measure and simple percentages. Questions were based at levels C to E and slightly 

beyond to fit the range of attainment of the sample group: some lower level questions to 

allow pupils to gain confidence but also some at a higher level to provide a challenge for 

high achieving pupils. The mathematical focus of the test was Number, Money and 

Measure (NMM), an outcome of the Guidelines (Section 1.4). The language and level of 

items, and type of answer had to be set before questions for the tests were selected. Both 

contextual and non-contextual questions were included to deal with the problem of the 

reading age of the pupils. 

Multiple choice, short answer and extended response were all considered as question types. 

Although multiple-choice testing is a well-established and effective diagnostic tool, and 

Rees and Barr (1984) consider it useful in identifying the type of errors made by pupils, the 

method can also be criticised for encouraging guessing (commonly by boys) or for being 

off-putting (commonly to girls). Questions were finally designed for multiple choice and 

short answers. There were no extended response questions, as this would have introduced a 

dimension of problem solving to the test. 
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Items for the test were mostly selected from previous surveys and tests: work on fractions 

and ratio by Hart (1981, 1983), and from AAP (SOEID, 1998). TlMSS (lEA. 1994/5) and 

APU (DES, 1982) surveys. All items contained a measure of reliability that would be 

verified through the pilot study. The same test with minor alterations was to be used in 

secondary school testing. The questions on 'number' included items on: whole number. 

fractions, percentages, ratio and proportion and contextual questions involving money. 

Questions on 'measure' included some on time, and estimation oflength and weight. The 

balance of the item type is summarised in Table 4.2. 

Table 4.2: Balance of Itemsfor the Primary Mathematics Test 

Number Number of Number of 
Topic of items multi choice short answers 

items 
Whole numbers 
decimals and money 22 2 20 

Fractions 10 3 7 

Ratio and proportion 2 0 2 

Percentages 3 I 2 

Measurement of 5 1 4 
length and time 

The question paper had a write-on answer format. Some questions were allocated more 

than one mark with a final total score of fifty. All working was required to be shown and 

no calculator allowed. The final paper Mathematics Paper J: Primary (Draft) is included 

as Appendix B (B l). 

Primary: Pre-Algebra Test 

This test contained items that were deemed pre-algebra such as order of operations, 

completion of sentences, composition of formulae with or without a picture and logic. 
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Sources used for the mathematics test were also used for the pre-algebra tests in addition to 

items from Booth (1988). The language, type of question and levelling of items were all 

considered as in Mathematics Paper1: Primary (Draft). Little specialist knowledge was 

required to answer this paper. Common sense, reasoning or intuitive methods could have 

been applied to most questions except for two involving a square index. The write-on 

format was identical to the mathematics paper with the total score for this test being 

seventeen. The final paper Mathematics Paper 2: Primary (Draft) is included as Appendix 

B (B2). 

4.1.2 Primary Pupil Questionnaire 

To measure pupil perceptions of the environment, a number of questionnaires were 

consulted in order to select one related to the age and stage of pupils in the sample. As the 

development of this type of measure takes some time because of validation with different 

groups of students, it was decided to use an existing measure as a base. Descriptions of the 

origins of environment measures and types of instrument available have been described 

briefly in Section 2.4.2. Some examples of the main instruments used to measure 

environments included: 

• Learning Environment Inventory (LEI), Anderson and Walberg (1982) 

• Classroom Environment Scale (CES), Moos and Trickett (1974) 

• Individual Classroom Environment Questionnaire (ICEQ), Fraser (1994) 

• My Class Inventory (MCI), Fraser (1987) 

The first three of these scales can be used with secondary school pupils, and the MCI with 

elementary and early secondary pupils. The MCl was a simplified form of the LEI. It 

contained fewer items that is, five out of the fifteen original LEI items, the language was 
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simplified, the responses in a Yes/No format compared to the possible four-point scale on 

the LEI, and the response by the pupil was made on the question sheet itself. Fraser, 

Malone and Neale (1989) used the MCI in their study of classroom improvement reported 

in Section 2.4.2. Since the focus of the study reported here was on primary and early 

secondary school, it was decided to choose the MCI as the basic format. The MCI also met 

the criteria in other ways: ease of response, simplicity of comprehension and format. 

However, some of the language and question matter did not fit the Scottish classroom so 

certain items were replaced. Some researchers used more than one of the tested scales 

above by selecting appropriate items from each and adding some from another source. In 

the Feldlaufer, Midgley and Eccles (1988) study, the CES and LEI scales were used in the 

development of their own scale. They reported using items from the Classroom Decision

Making Scale (Lee, 1979). High inference items help to measure more subtle behaviours, 

such as teachers' warmth, whereas low inference items measure obvious items such as 'Do 

you like maths?' High and low inference items were consciously used in their scale for 

balance. The final scale was piloted to test each item. Items found to be weak, for example 

pupils providing no answer or a question with a low variance were either removed or 

rewritten. Their study final\y contained a scale with three different versions: the School 

Classroom Environment Measure (SeEM), the Teachers version of the measure (TeEM) 

and the Observers version of the measure (DeEM). 

The age and stage of pupils in this present study led to a decision to use dimensions and 

questions selected from the MCI with a number of items from the SCEM. The dimensions 

chosen for this study were pupil perceptions of: class satisfaction (S), parental interest (PI), 

value (of mathematics) (V), classroom interaction (CI), performance, (PP), and teacher 

interest (TI). 
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The six dimensions were grouped into four sections. Each section contained six questions, 

one question from each dimension. For example, the questions on "Satisfaction" were 

numbers 1,7,13 and 19. Although four questions seem few on which to base pupil 

perception of a dimension, it mirrored some in the studies reported such as the SCEM and 

MCI, where between two and five questions were used for each dimension. Some of the 

questions for the pupil questionnaire were written in a reverse format, similar to that of the 

MCI. The last item (Q25) was included for interest to detect pupil perception of teacher 

gender bias. An opportunity was also provided for the pupil to complete a sentence about 

mathematics. The sentence in the primary questionnaire began 'I think maths is .. ... '. 

The scoring of the questionnaire was completed as in the original MCI. Here, three points 

are allocated for a Yes response (and No in the reverse questions), one for No (or Yes in the 

reverse questions) and two points if both, or neither, are circled. Scoring of two points was 

been used in the original MCI and it was decided to retain that form of score. 

February was selected as the most appropriate month for the application of the 

questionnaire. The main reason for this decision was to reduce the influence of pupil 

perceptions of the previous class and future secondary school excitement. The 

questionnaire Pupil Questionnaire: Primary (Draft) is included as Appendix C (C I). 

4.1.3 Primary Teacher Questionnaire 

Although other questionnaires such as those of Coleman, Collinge and Seifert (1993) and 

Improving School Environment Project (Thomas, Smees & Boyd, 1998), were reviewed, 

the basis of the teacher questionnaire was the TCEM (Feldlaufer, Midgley and Eccles, 

1988). This was because the focus in this study is on the classroom, whereas in the others it 

was on whole school improvement. 
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Dimensions for the teacher questionnaire were selected to match those of the pupil 

questionnaire, where possible. The final dimensions were the teacher perceptions of: 

• pupil enjoyment of the classroom (S), 

• enjoyment of teaching mathematics (V and PP), 

• the difference he/she makes (TI), 

• classroom interaction (CI), and 

• parental interest (PI). 

A section was also provided to encourage teachers to comment on items such as 

methodology, curriculum and pupil transition from primary to secondary school. 

This questionnaire was initially tested by an In-Service group of thirty-eight teachers in 

February 1999 (Appendix C: C3). Comments on the structure, the type of questions and the 

variety of responses led to the questionnaire being substantially restructured before the 

pilot study. Many items were replaced, deleted or reworded, and all questions on one 

dimension now appeared in the same section. This revised version was used for the pilot 

study. After further adjustment, it formed the basis for the secondary teacher questionnaire. 

The questionnaire Teacher Questionnaire: Primary (Draft) is included as Appendix C 

(C4). 

4.1.4 Observation Schedule 

The observation schedule was initially a set of headings to correspond to the pupil and 

teacher questionnaires and included a descriptive section to set the classroom scene. Space 

for comments and additional notes on relevant items in the lesson, such as type of activity, 

and teacher interest were included. This plan is called Plan for Observation and included 

in Appendix C (C6). 
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The plan to base the secondary pupil tests and questionnaires on those developed for 

primary pupils meant that it was not possible to complete these until after the first stage of 

the pilot study. The measures are described in Section 4.2.1.2. 

At this point, main study planning and organisation were ongoing but at such a stage that it 

was possible to proceed with the pilot study. The next section in this chapter contains a 

description of the two stages of the pilot study and a third section, a description of the 

organisation of the main study. 

4.2 THE PILOT STUDY 

This section outlines two stages of the pilot study: stage one was the first year of the study 

in seven primary schools and stage two, the second year of the study in one secondary 

school. 

4.2.1 Stage 1,' The Primary School 

The section follows through each stage sequentially and explains the: 

• planning and organisation, 

• testing of the measures, and 

• analysis of, and adjustments to, the measures 

4.2.1.1 Planning and Organisation 

At this stage ofthe planning of the pilot study, there were three parts: the selection of the 

sample, contact with schools for information and background, and planning of the visits. 

Selection of the Sample: 
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The secondary school in which the author worked was selected as the secondary school for 

the pilot study. The reasons for this were practical: the local area provided a valid cross 

section of the population and it was possible to monitor the study in the early stages more 

closely. The majority of children in the town and surrounding areas attended the school. 

The head teacher and mathematics staff agreed to the involvement of the department in the 

pilot study. 

At the time of the pilot study, the secondary school (roll 1250) had 18 associated primary 

schools with varying rolls, from 30 to 350 pupils. Three of the largest primary schools are 

in the same town, and all other schools within a ten-mile radius of the secondary school. 

The secretary of the local schools group was contacted for assistance with the selection of 

primary schools (letter to cluster group secretary included in Appendix A: AI). After an 

initial discussion with the present author, the secretary took the request for volunteers to 

the next local schools meeting. Seven head teachers volunteered to participate, and all were 

accepted as the schools provided a fair cross section for the sample: 

• one two-teacher village school with two classes: PI to 4, and P5 to P7; 

• four rural or village schools with three to five teachers - class type varied with 

upper stages ofPSI617 or P617; 

• one small (six teachers) town primary school with a composite class for P6/7; 

• one large town primary school where there were two classes ofP7 pupils - both 

classes were included in the sample. 

The sample finally totalled 94 pupils, approximately 35% of the secondary school S I year 

group. Only pupils operating at level C or above were selected for the sample (Section 

4.1.1) as most items in the tests were at Levels C to E. This type of test would have caused 
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unnecessary anxiety to pupils operating at level B or below (Section 4.1.1), some of who 

would have been unable to attempt the test without the use of support staff. 

Planning: A pre-pilot study visit was made to each primary school to discuss the author's 

role in the classroom and the timing and number of visits. It was from this meeting that 

infonnation required by teachers was determined. The details were subsequently arranged 

in a handout for schools for the main study. This Background Information for Schools is 

included as Appendix A (A7). 

Meetings with head teachers on a number of visits assisted in the understanding of 

management ofprimary schools and the planning involved in their day-to-day running. 

Discussions included topics such as forward planning and the structure of the primary 

curriculum. Visits to the primary school also provided an insight to relationships that exist 

within the primary sector, those of pupil and teacher, teachers and head teacher, and 

parents and staff. 

Classrooms and class structure varied and were determined by school roll and 

accommodation available. Accommodation varied from small Victorian buildings to 

modern open plan schools. Porta-cabins were used in a number of schools to provide 

additional space for classrooms, libraries and ICT suites. Classrooms came in various 

sizes: from one small classroom housing the total roll, to an open plan area accommodating 

two P7 classes. Where a class consisted ofP7 pupils only, tests and questionnaires were 

completed at pupils' desks. Where composite classes were involved however, another 

room was usually used where pupils could complete the measures, supervised by this 

author. Forward planning and arranging suitable dates were essential to avoid primary 

school visiting specialists, and community bookings of the accommodation. 
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The timing of the three visits was agreed with primary school head teachers to take place in 

November, February and May to suit the study. Observations in November allowed the 

present author to introduce herself to teacher and pupils and build up a relationship before 

calling at schools with questionnaires and mathematics tests. Pupil questionnaires were 

best completed mid session to avoid influences of before and after P7 and the timing for 

the mathematics tests had to be in May in primary and secondary school if pupil progress 

in S 1 was to be measured. 

Planning of Timing 

The length of time of each visit varied, according to the purpose. The first visit for 

observation was the longest, with a maximum of two hours. This included between sixty 

and ninety minutes in the classroom, and up to thirty minutes with staff. Discussions with 

teachers were informal and related to individual pupils, resources and mathematics. The 

second visit was short, taking less than an hour; the questionnaire took approximately 

thirty minutes for pupils to complete. Mathematics tests were completed on the third visit 

with an average time for completion of the two tests being 45 minutes. 

The planning and organisation of the first stage of the study was complete. The initial 

measures were developed and ready to be tested, and the procedures involved in the 

application of each measure are described in the next section. 
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4.2.1.2 Testing and Analysis of the Measures 

Observations: The Plan for Observation (Appendix C: C6) was used to record activities 

taking place in the classroom. The intention was to develop a schedule based on 

experiences in the first stage of the pilot study. Participant observation (Cohen & 

Mannion, 1994, pI 07) was the mode selected for the study and teachers also preferred this 

arrangement; they saw another presence in the class as an "extra pair of hands". 

The P7 teacher in each school was asked to teach a 'normal' lesson, that is what would 

usually take place on that day. Observations on classroom interaction, pupil and teacher 

behaviour all assisted in the construction of the schedule and it was evident during this 

process that the original outline plan did not allow certain aspects of the classroom 

environment to be recorded. 

One aspect was the extent of classroom interaction between pupils, and between pupil and 

teacher. An observation of two lessons illustrated the difference in teacher time spent with 

pupils related to the teachers' duties with composite classes and the type of activity 

involved. In the first lesson the teacher spent minimal time with pupils assuming they 

would carry out the allotted tasks independently whereas in the second, the teacher 

allocated differentiated tasks to pupils and then monitored these closely. This was possible 

in the second lesson because the P6 section of the composite class was with an outside 

specialist. These lessons highlighted areas for future observation and the schedule was 

adjusted to include recording aspects such as the amount of teacher time spent with pupils 

and teaching and learning opportunities for pupils within the mathematics hour. 

A draft schedule for use in the secondary school was now constructed based on actual 

classroom observations from the Plan for Observations. The OCEM (Section 4.1.2) helped 
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to provide a structure, which clustered the observations required for the classroom climate. 

The original layout of the plan left too much to subjective judgement. In order to describe 

the classroom more accurately and objectively, the schedule needed to include more 

YesINo type of response to a variety of situations within the classroom. The initial focus 

was on the background of the classroom, including the ongoing lesson. This first section 

became purely descriptive, with a YeslNo response and the next section involved timing 

certain activities within the classroom and an estimation of pupil motivation and happiness. 

As teacher time with pupils was seen to vary in different classes, for different reasons, the 

third section was used to record the time spent with pupils on the day of observation. A 

measure of the pupils' classroom interaction and competitiveness was included to 

correspond with the perceptions of pupil and teacher. The last section deaIt with the type of 

teacher interaction. The first aspect described the teacher approach. for example, "warm 

and supportive", others touched on teacher mathematical expectation of pupils, and 

willingness to explore a topic in greater depth. 

The final schedule contained four pages: pages one and two contained detailed information 

about the school. the classroom and lessons taking place. and pages three and four 

collected more subjective detail of the classroom. Once the new schedule was developed, it 

was used for stage two of the pilot study in the secondary school. The schedule is called 

Observation Schedule and is in Appendix C (C7). 

Pupil Questionnaires: The questionnaire issued to pupils was an early draft of Pupil 

Questionnaire: Primary (Appendix C: CI). 

A set of verbal instructions was issued to pupils asking them to write their name in the 

space provided, read each sentence carefully, and circle Yes or No according to what they 

thought. Pupils were also told to take their time and to complete the sentence at the end, 
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saying exactly what they thought about mathematics. Pupils were assured of confidentiality 

and that only they and the researcher would see what was written on the paper. 

The questionnaire took between twenty and thirty minutes to complete. All pupils took the 

exercise seriously and completed it in silence, often hiding the paper from their neighbour. 

Number 20 was the only item that raised queries, mainly because it was a reverse question. 

However, pupils understood the question and merely wished confirmation of their 

interpretation. Problem areas in the questionnaires were identified through clarification 

requested by the pupils during the exercise. Afterwards, the layout and understanding of 

the questionnaire were discussed with pupils to ensure that no other problems existed. 

After an analysis of the papers, number 26 needed rewording. The sentence for completion 

was "I think maths is ... " suggested that writing, "boring" might be an easy option for 

some pupils. Therefore, it was changed to "When we do maths in class I often think ... ". 

Pupils were also reminded about writing first and surname and indicating gender. 

The revised questionnaire Pupil Questionnaire: Primary is included as Appendix C (C I). 

Mathematics Tests: 

Mathematics Paper 1: Primary (Draft) was the first test constructed to measure pupil 

performance and subsequent progress, and included as Appendix B (B I). This was the 

paper that tested basic skills. Mathematics Paper 2: Primary (a pre-algebra paper) was 

used to provide additional information about pupil thinking and reasoning. Pupils were 

allowed one hour to complete both Papers 1 and 2. The two tests were not stapled together 

and the second paper was issued to pupils on the completion of Paper 1. 
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Although the majority of pupils completed the two papers within the allocated time, a 

small number of pupils completed only Paper 1 within the hOUT. These pupils found the 

first paper difficult and were not issued with the second paper. The finalised mathematics 

test in the main study was issued with Paper 1 and Paper 2 stapled together. This was for 

administrative purposes and to accommodate pupils who worked at different rates. Paper I 

was the basic test and was more important to complete, and therefore pupils were 

instructed to concentrate on the first paper and only attempt Paper 2 if time was available. 

Mathematics Paper 1: Primary 

In the analysis of the paper, the first consideration was the reliability of the items. The 

items selected from published surveys showed the percentage of correct responses. These 

percentages were compared to those obtained from this stage of the study. As this study 

excluded lower performing pupils (Section 4.2.1.1), it was expected that the results from 

the study would differ slightly from the published percentages. This was confirmed with 

one exception, a question concerning a triangle, divided into fOUT smaller triangles. Three 

of these were shaded and pupils were asked to write down the percentage of shading in the 

large triangle. The APU response was 49% (age 11) and that of the pilot study, 23% (age 

11112). The response type was, therefore, altered from a short answer to a multiple-choice 

type to make the question more accessible for all pupils. 

Other changes came in fOUT categories: addition of new items, replacement of items, minor 

adjustments to individual items and change of layout. 

The allocation of two marks to certain questions caused a certain amount of subjective 

judgement in the marking. The items under question were split so that one mark could be 

allocated to each correct response in the final paper. To maintain the final total of fifty, 
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new items were added. Since the majority of questions from Assessment of Performance 

Unit (APU), (DES 1982) had proved reliable, additional items were selected from that 

source: two on horizontal addition and one on a fraction calculation. The last item in the 

paper had a ninety percent correct response so it was removed and replaced by one on 

proportion, with simple and more difficult parts. 

Adjustments were made to questions such as, "What is 20% of £60?" (39% correct). The 

20% was changed to 25% to allow pupils to use the quarter method. Fraction questions 

were difficult for the majority of pupils. Adjustments were therefore made to allow more 

pupils to answer using common sense: ~ -~ became ~ add ~ . The last part of the question 

on fractions (Q 19d) had an 8% correct response, indicating the level of difficulty perceived 

by pupils. Some pupils who had answered it correctly were pupils new to the area and 

others said they just knew how to answer it. However, it was changed from ~ of~ to ~ )( ~ 

in an attempt to make it more accessible to all pupils. 

Items compiled by this author were also checked for reliability. One of these concerned 

money and involved adding £2.70 and £1.50. This had a correct response of 69% and this 

was retained in the final paper. Other changes were related to the layout for example, pages 

one and two were designed to contain items that most pupils would be able to answer, and 

numbering of the paper. The final test called Mathematics Paper 1 :Primary is included as 

Appendix B (B2). This paper was used as the basis of the mathematics test for the second 

stage of the study in secondary school and the development of that paper is now described. 

Mathematics Paper 2: Primary: The response to this test was positive, with only five 

percent of pupils (five pupils) unable to attempt any of the paper. The response to each 
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item also varied from 3% correct for number one, to 89% for question six. Difficulties of 

these five pupils were reflected in their responses to questions in Mathematics Paper 1: 

Primary. 

As the paper was intended to provide additional information about pupil thinking skills 

only, few changes were made to the paper. Changes that were made involved two 

questions: Question 2 because of repetition and Question 5 because a written response was 

required. This was changed to a multiple-choice format so that pupils would only have to 

choose an answer and not have to reason and then compose a sentence. Apart from minor 

adjustments to the layout, the test then became Mathematics Paper 2: Primary (Appendix 

B (B4)). 

Teacher Questionnaire: Primary: This questionnaire had been previously constructed after 

consultation with a group of teachers (Section 4.1.3). In the pilot study, the questionnaire 

was issued to eight primary school teachers. Comments on any aspect of the measure were 

invited. Responses to the request resulted in minor changes, such as mode of response was 

altered to a YesINo type in one section in the final questionnaire. This questionnaire 

Teacher Questionnaire: Primary is included as Appendix C (C4). 

All documentation and measures were now ready for the first year of the main study. All 

measures were also available for stage two of the pilot study for secondary school testing. 

The next section describes the planning and organisation required for the secondary school 

stage of the pilot study, and testing and analysis of the measures. 
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Less administration was involved at the second stage compared to that at stage one. 

Permission from the secondary school rector had been obtained and this researcher had 

some control over when tests could be completed in the department. However, organisation 

was more complex than it had been in primary school. These problems all centred on the 

large number of S 1 classes and the timetabling of the mathematics periods. The pilot study 

helped to identify some major difficulties that might arise in the main project. 

In each primary school, one class contained all sample pupils and the administration of 

tests, questionnaires and observations was easily managed. In secondary school, where 

sample pupils were divided between nine classes, it was impossible to carry out each of the 

three visits to repeat the primary experience. Therefore, alternative arrangements were 

made for the administration of the tests and questionnaires and only three out of nine 

classes were observed. It was anticipated that this stage of the main study would require 

some careful organisation. 

In S 1, pupils from the sample primary schools were mixed with pupils from other primary 

schools. It was decided early in the project to give questionnaires and mathematics tests to 

all Sl pupils excluding the small group of very low attainers (Section 4.1). Each class 

chosen for observation contained six or more sample primary pupils. The author taught 

one of the classes, which contained nine sample pupils. It is difficult to be completely 

objective in a class where the observer is also the teacher, but it was done in this instance 

by the use of set criteria. One advantage was that pupils' performance, behaviour and 
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relationship with the teacher are monitored over the session. As head of department, 

frequent visits were made in the course of the year to all classrooms, enabling the author to 

observe all sample pupils in other classes. Therefore, over the session the opportunity arose 

to observe and talk to teachers and the majority of sample pupils about individual progress. 

The second issue was the application of the questionnaires. There was a difficulty in the 

school at that time regarding a proposed assessment of teachers through the use of pupil 

questionnaires. Although teachers had agreed the previous year to participate in this 

research study, they were now reluctant for the research questionnaires to be distributed in 

case an assessment of their teaching was also being made. Teachers finally agreed for the 

study to continue after an assurance was made that all responses from pupil questionnaires 

would be treated as completely confidential, and used only for research purposes. 

The logistics of issuing and supervising questionnaires for nine classes were time 

consuming for one teacher. Therefore, a student teacher in the department was asked to 

distribute the questionnaires and supervise their completion. Permission to involve the 

student was requested, and granted, from the Teacher Education Institution involved. After 

an initial discussion with the student, she was issued with an instruction sheet (Appendix 

A: A8), questionnaires and a timetable of classes to be visited. This exercise was 

successful, and a similar method used for the first year of the main study. 

Another issue related to supervision arose again when pupils attempted the mathematics 

tests. It was decided that the class teacher would distribute and supervise the tests. An 

instruction sheet was issued to each teacher along with the tests and when completed, tests 

were returned to the researcher for marking. The instruction sheet Ins/roc/ions for 

Secondary Mathematics Teachers is included as Appendix A (AlO). 
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The original time for the completion of Mathematics Paper 1: Secondary and Mathematics 

Paper 2: Secondary was one hour. Time for testing was a problem as the period time in 

school was 55 minutes and pupils present in class for fifty minutes at most. It was decided 

to emphasise to pupils that they had to complete Paper I within the period, and look at 

Paper 2 only if time was still available. This was successful with the majority of pupils 

completing all of Paper 1 and most of Paper 2. This procedure was also incorporated in 

instructions to teachers in the main study. 

Test results were shared with class teachers, who in turn informed pupils of their scores. 

The results from the tests were also returned to head teachers in the sample primary 

schools. The results were placed in rank order of merit showing for each school, a list with 

not only the names of their own ex-pupils but also showed the pupil placement within the 

total S 1 scores. This provided an opportunity for teachers in all primary schools, to see 

progress made by their ex-pupils within a larger group. The feedback subsequently 

received from Head Teachers was positive and led to improved liaison between primary 

and secondary sectors. 

4.2.2.2 Measures 

Observation Schedule: The Observation Schedule (Appendix C: C7) was tria lied with each 

of the three classes in the secondary school pilot study. The use of the new fonnat of the 

observation schedule allowed a detailed description of the classroom environment to be 

recorded. The observation schedule was followed; the researcher recorded the 

surroundings in the classroom, the topic of the lesson and seating arrangements ofpupiJs. 

As subsequent sections were completed, it appeared that most aspects of the secondary 
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classroom were incorporated within the schedule. Four members of staff were asked to test 

the schedule and they encountered no problems. The observation schedule, after minor 

adjustments to layout, was retained for the main study. The final document is called the 

Observation Schedule and is in Appendix C (C7). 

Mathematics Test: Secondary 

The secondary mathematics test was produced as a result of the analysis of Mathematics 

Paper 1: Primary. 

Mathematics Paper 1: Secondary 

Few major changes were required to Mathematics Paper 1: Primary since the primary and 

secondary tests were to remain similar. This was to enable performance between primary 

and secondary school to be compared and progress measured. Questions one and two, 

although simple, were retained to provide familiarity and confidence for pupils. Some 

lower-level questions were removed (2B (b), 4, 6B and 17) and replaced by higher-level 

questions: on money, ratio and two questions involving decimals. The ratio question was 

one that pupils of different levels of performance had been observed to answer intuitively. 

There were minor adjustments to a few questions before the layout was finalised. This 

paper Mathematics Paper 1: Secondary (Draft) is included as Appendix B (BS). 

Results from secondary school testing indicated that few changes to the paper would be 

required. Minor changes in the layout, and the change of a multiplication sign to the word 

of were required. A typographical error had been made in the pilot paper in the question 

5.07 + 1.3; hence the positive sign was corrected to a negative sign. The measure was now 

ready for the main study, Mathematics Paper 1: Secondary and is in Appendix B (B6). 
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Secondary Algebra Test: 

This test had still to be developed. The new test items focused on those topics usually 

taught to pupils in an introductory algebra course. It was not based on the pre-algebra test 

although two questions were retained, one on logic and one on use of the square index.. 

This was for two reasons: to provide two familiar items and for comparison with the pre

algebra paper. Topics in the paper included: 

• Substitution, 

• algebraic manipulation, 

• construction of formulae, 

• logic and reasoning, and 

• simple equations. 

Questions on these topics were selected from papers in the CSMS, Booth (1984), APU 

(DES, 1982) and TIMSS (IAE, 1995) tests. 

The paper had a write-on format for responses, to match the mathematics tests. The total 

score in this test was 22. No calculator was allowed, or in fact needed. This test 

Mathematics Paper 2: Secondary (Draft) is included as Appendix B (87). 

In the analysis of this test, it was found that 95% of pupils attempted the paper. The five 

pupils unable to attempt this paper were those pupils unable to attempt the pre algebra 

paper, the previous year. Pupil scores ranged from 1 to 14 out of a possible 22 with mean 

and standard deviation 7.6 and 3.5 respectively. 

The results showed that many pupils gained more than fifty percent in completion of the 

test. The results of this paper were considered useful as they provided additional 

information about individual pupils. The paper was therefore adjusted for use in the main 
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study with one faulty question (number 12) replaced and the last two questions removed 

giving a final score of nineteen. The revised paper Mathematics Paper 2: Secondary is 

included as Appendix B (B8). 

Secondary Pupil Questionnaire 

The format for the secondary pupil questionnaire was identical to Pupil Questionnaire: 

Primary. Certain internal changes were required to make it appropriate for S I pupils. In 

the primary questionnaire, for example, one question used the phrasing "pupils in your 

class" whereas in the secondary questionnaire reference was made to "pupils in your maths 

class". The sentence at the end of the questionnaire was more reflective than that in the 

primary questionnaire: "Since coming to secondary school I think mathematics is .. ". This 

provided an opportunity for pupils to review their idea of mathematics and gave more 

scope for an expansive answer. The pupil questionnaire was now produced in the final 

form. It is called Pupil Questionnaire: Secondary and is in Appendix C (C2). 

Secondary Teachers Questionnaire 

The questionnaire for secondary teachers was the similar to that used in the primary sector, 

Teacher Questionnaire: Primary (Appendix C: C4). Adjustments were required to make 

the questionnaire appropriate for S 1 teachers. In secondary schools, some teachers teach 

two S 1 classes. In the year of the pilot study, three members of staff each taught two 

classes and as a result only six teachers completed the questionnaire. This was not 

considered a sufficient response to review the secondary teacher questionnaire. 

As a result, an additional six teachers were asked to complete a questionnaire to trial before 

the main study and responses were then collated; after adjustments and corrections were 
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made the final questionnaire, Teacher Questionnaire: Secondary in Appendix C (C5) was 

produced. 

4.2.3 Summary 0/ Pilot Study Outcomes and Implications/or the Main Study 

The pilot study proved to be a useful exercise, providing an opportunity to test and trial all 

measures developed for the research study. The outcomes that emerged from the study and 

their subsequent implication for the main study are detailed below. 

(I) The selection of primary schools for the pilot sample raised awareness of the type of 

schools to consider for the main study. By considering the location and roll of primary 

schools it was possible to create a sample of the area i.e. ruraVurban, prosperous/deprived, 

composite/whole classes. 

(2) Based on the information requested by head teachers in the pilot study, an information 

sheet about the research and its timing was constructed for use in the main study. 

(3) There was a need to plan well ahead when working in the primary sector. Dates for 

each visit in the main study had to be made well in advance. 

(4) The format of the return of pupil scores to head teachers was established. 

a) Additional personnel were required at certain stages of the main study to assist with 

distribution and supervision of questionnaires and tests. 

b) In a preliminary informal evaluation of the study the omission of interviews with 

pupils was considered. Although conversations with pupils took place during the 

observation lessons and the administration of tests and questionnaires, it was 

thought that one-to-one interviews with a small number of pupils would provide 

additional material to link pupil, teacher and observer perceptions. Interviews with 

pupils were therefore planned with a focus on pupil perceptions of changes 

experienced at the transition, personally and in the mathematics classroom. 
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Continuous communication with teachers was an essential part of the study and 

teachers had been fully co-operative at all stages. Formal interviews were not 

considered necessary, as teachers were free to express their opinions in private 

whenever informal discussions with the researcher took place. 

To provide some degree of continuity the measures for the main study have been described 

at each stage of their development and adjustment but the time frame of their adjustment 

coincided with other stages of the study. Visits to primary schools in the main study began 

the beginning of Year 2 of the pilot study. The timetable for the study is reviewed in 

Section 4.1.1. 

The planning and organisation required for the main study had started at the 

commencement of Stage 1 of the pilot study. Secondary schools were identified and 

approached for permission so that primary schools might subsequently be selected. The 

next section deals with the organisation of the additional steps required for the main study. 

4.3 SECTION C: The Final Steps 

This section describes the final steps in the preparation and organisation for the main 

study. There were three steps to be completed; the selection of the sample, contact with 

sample schools and decisions regarding additional assistance in school visits. 

4.3.1 Selection of the sample 

The sample selected was intended to reflect the cultures and communities of three main 

industries within the region, agriculture, fishing and the oil industry. In considering the 
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population of Aberdeenshire, three secondary schools (N= IS) were selected to provide a 

cross section of size, community and industry. 

• School A (roll 600) is in a rural village, where many children have parents 

associated with agricultural or leisure industries. 

• School B (roll 1600) is in a small town with a history of fishing. 

• School C (roll 800) is in a large village close to Aberdeen city. Many parents of 

children in this area are associated with the oil related occupations and work in the 

city. 

Once permission had been obtained from the three secondary head teachers (letter in 

Appendix A: AS), the associated primary schools were selected. The total number of pupils 

selected was determined to some extent by the choice of primary schools. The type of 

school and roll, its location and environment were all considered in choosing the sample 

schools. In the pilot study, the sample was 35% of the Sl cohort and considered a suitable 

proportion ofSt. In the main study, primary schools were selected so that the sample 

contained a similar proportion; say 30%, of S I pupils and as in the pilot study (Section 

4.2.1), pupils performing at levels A or B (lowest 2%) were excluded from the sample. 

For school A, there are 15 associated primary schools. Three primary schools were 

selected: the only large village school, one small rural school and one small village school. 

All schools had a composite class of P617 pupils and the large village primary school also 

had a class ofP7 pupils only. Although the size of the sample was reduced due to absences 

in each cycle approximately 30% ofSI in School A was involved in the study. (Cycle I: 

41 pupils; Cycle 2: 39 pupils) 
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School B had 19 associated primary schools. Some of these are large primary schools in 

the town, all other schools are rural or in small villages within a radius of 15 miles of 

School B. The three primary schools selected comprised a large town primary school, one 

large and one smaller village school. The large town school had two P7 classes although 

only one participated in the study. In the second school there was a composite P617 class in 

addition to a complete P7 class with all P7 pupils participating and the third school had a 

composite P617 class. This gave a sample size of85, 28% ofSI in School 8. A problem 

arose in Cycle 2 in that there was a dramatic decrease in two primary school rolls. The 

reduction in sample size from 85 to 38 meant that the sample size was then 14% of the 

total Sl population (Cycle 1: 68 pupils; Cycle 2: 38 pupils). 

School C had two main associated primary schools, both within the village. Each school 

had two P7 classes, although one P7 class in each school was selected for the sample. The 

sample started with sixty pupils in each cycle and was reduced to approximately forty. 

Reasons for the reduction included a high number of absentees and the withdrawal of 

pupils with specific learning or behavioural difficulties, who were unable to complete the 

mathematics tests or questionnaires without support. The final sample in this group 

comprised 25% of the Sl roll in School C. (Cycle 1: 44 pupils; Cycle 2: 37 pupils). 

4.3.2 Contact with schools 

Head teachers of the primary schools selected were then approached to ask if they were 

willing to participate in the research study over two years. Teachers in all schools agreed to 

participate and Background Information for Schools (Appendix A: A 7) was sent to these 

schools. Primary head teachers and heads of mathematics departments in secondary 

schools were asked for a prospectus and quality assurance, or HMI report, for their 
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schools. A list containing pupil names, date of birth, grade oflast test and date attempted 

was also requested. There had been difficulties in the pilot study in determining gender 

through name only (Ashley or Lindsay) therefore the gender of the pupil was also 

requested. 

There were a number of difficulties with the secondary schools related to the organisation 

of the school day. The period length, the morning break and lunchtime varied not only 

from each other but also from the researcher's school. The period length was not too much 

of a problem as it varied from 55 minutes to two 40-minute periods together. This meant 

approximately an hour, which was required for testing, was available. To ensure visits 

were arranged at appropriate times a copy of the timetable of each school was obtained. 

4.3.3 Personnel involved 

There were logistic problems in the distribution and supervision of questionnaires and tests 

in the pilot study for all S I pupils. Testing all pupils in the three sample secondary schools 

in approximately the same week was also a problem. The problem had been resolved in the 

pilot study and a similar solution was found for the main study. 

The first cycle in secondary school coincided with the second cycle in primary school and 

therefore some additional assistance was required. This was obtained through the services 

of a student mathematics teacher who was issued with written and verbal instructions 

before visiting secondary schools with the pupil questionnaires. (Instructionsfor Assistant 

in research study see Appendix A: 9). 

Heads of department agreed that class teachers would supervise mathematics tests in each 

school. Written instructions were issued to the teacher with the test papers (Appendix A: 
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AIO). No department performed specific revision for the research study tests as pupil time 

in May was utilised in revision for class examinations and National Testing. 

In the last year of data collection where the study included only the secondary schools, this 

author distributed and supervised pupil completion of the questionnaires. Class teachers 

again supervised mathematics tests. Observations of classes in the main study were the 

responsibility of this author and most classes were visited. A small number of classes had 

to be omitted because of time problems in schools; a few classes containing a small 

number of sample pupils were those selected to omit. 

As in the pilot study, all results were returned to secondary school. Heads of department 

shared these results with head teachers of the sample primary schools and this produced 

positive feedback to the researcher from the management teams of schools in each sector. 

Research methods used have now been described. Tests and questionnaires were marked, 

observations checked and all data collected was then processed to produce the results 

reported in Chapter 5. 
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CHAPTER 5 RESULTS 

This chapter contains the results obtained from Mathematics Paper 1: Primary and 

Secondary, questionnaire responses, observation schedules and pupil interviews, with 

analyses of these where appropriate. The results are organised into three main subchapters, 

SA, 58 and 5C. Subchapter SA (Sections 5.1-5.3) contains results from the mathematics 

tests, 58 (Sections 5.3 - 5.7) results from questionnaires, observation schedules, interviews 

and construction ofa classroom profile and 5C (Sections 5.8 and 5.9), the relationship of 

the classroom profile and factors affecting improvement and regression. 

A Summary of Findings 

The major findings from subchapter 5A are related to progress (Section 2.3.4) and 

exceptional improvement (Section 2.3.3) made by pupils in the transition from P7 to S 1. 

~ Most pupils (74.5%) made progress (according to the definition in this study) in 

their first year at secondary school. 

~ One small group of pupils from the total sample (23, N=267) improved 

exceptionally and another group (17, N=267) regressed exceptionally during the 

first year in secondary school. 

In subchapter 58, the major findings from the analysis of the results are: 

~ pupil perception of perfonnance in S 1 is factor related to pupil progress. 

~ a high level of secondary teacher and pupil interaction is a factor related to pupil 

progress in S 1. 

In sub-chapter 5C results were collected to produce a classroom profile, and an additional 

factor found showed: 

~ a class set with a highly positive profile is a factor related to pupil progress 
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Section SA 

5.1 PROGRESS IN MATHEMATICS 

This section begins by establishing the relationship of pupil perfonnance in Mathematics 

Paper 1: Primary and Secondary and continues with an exploration of pupil perfonnance 

in different secondary schools and groupings of pupil attainment. 

5. J.1 Pupil progress: establishing a relationship between mathematics tests 

Pupil results from Mathematics Paper J: Primary and Secondary were converted to 

percentages and then each pupil's two scores compared (scores refer to percentage 

calculations). The scatter diagrams in Figures 5.1 and 5.2 indicate sample pupils' primary 

and secondary scores (results from Mathematics Paper J: Primary and Secondary) with 

boys and girls represented by different markers. Figure 5.1 shows a positive relationship of 

scores in Cycle I, that is, if a pupil has a high score in the primary test then the score in the 

secondary test is also likely to be high. 

Figure 5.1 Cycle 1: Pupil performance scores before and after the transition 
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The relationship between primary and secondary scores was established through the 

correlation coefficient (0.796**) of the scores with a high level of significance (**, p< 
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0.01). This was expected, as many questions in each paper are identical. Figure 5.2 shows a 

similar pattern from the results in Cycle 2, where the scores have a correlation coefficient 

of 0.759** (**, p< 0.01), again reflecting a similar relationship. 

Figure 5.2 Cycle 2: Pupil performance scores before and after the transition 
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Having obtained the correlations of overall scores, each secondary school was considered 

separately to check individual relationships in each cycle. Correlation coefficients in each 

case (Table 5.1) were found to be highly significant. 

Table 5.1 Co"eiation of Pupil Test Scores Grouped by Secondary School 

School Cycle 1 (N) Cyclel (N) 
A 0.859** (41) 0.833** (39) 

B 0.752** (68) 0.684** (38) 

C 0.757** (44) 0.757** (37) 

Total 0.796** (153) 0.759** (114) 
**, p < 0.01 

Scores from each test were also ranked and a subsequent calculation made for the 

correlations of pupil ranks in each cycle. In Figure 5.3 the scatter diagram of the 

relationship from primary and secondary ranking of pupils in the sample and the 

subsequent calculation of the Spearman Rank correlation indicates a highly significant 
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relationship of the primary and secondary rankings with Cycle 1 result 0.782** and Cycle 

2,0.654** (**, p< .01). 

Figure 5.3 Cycle 1: Comparison of pupil ran kings in primary and secondary school 
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The relationship of the primary and secondary test scores established, the next section 

continued with analyses of pupil scores and progress made by pupils between P7 and the 

end ofSt. 

5.1.2 Grouping of sample pupils by peiformance on primary test 

For purposes of analyses the pupil sample was divided into a number of groups. 

If the results are viewed as a comparison of primary and secondary test scores in a 

cumulative frequency diagram (Appendix D: D1) the sample divides naturally into two 

groups. However, in order to allow a closer study of pupil performance and the need for 

greater discrimination, the sample was divided into three groups. Scatter graphs in Figures 

5.1,5.2 and 5.3 were used to assist the setting of limits for three attainment groups. Pupil 

scores (the test mark doubled) from Mathematics Paper J: Primary ranged from 26 to 98 

and after every 25 marks between 25 and 100 there appeared to be a natural break creating 
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three groups. The final groupings showed the division of the sample are described in Table 

5.2 and as histograms as Appendix D: D2. 

Table 5.2 Cycles 1 and 2: Pupil Composition of Attainment Groups 

Range of Cycle 1 Cycle 2 
GROUP scores (x Number of Number of 

represents Boys (Girls) Boys (Girls) 
primary test N=153 N=114 
score) 

1 x> 75 21 (15) 16(12) 

2 51<xS;75 31(44) 27(29) 

3 x S; 50 19(23) 20(10) 

The results ofpupiJ perfonnance in P7 and SI were analysed in a number of ways. The 

first considered pupil scores alone in P7 and S 1, the second, pupil gain and the third pupil 

progress. Gain was the raw difference of pupil primary and secondary scores (Gain =0 

Secondary score -Primary score) and progress defined as gain plus a factor of (+9). This 

factor was included to accommodate changes to Mathematics Paper J: Primary in the 

production of Mathematics Paper 1: Secondary. Therefore if gain was greater than (-9) the 

pupil had made progress and if gain was less than or equal to (-9) then the pupil had 

regressed. 

5.1.3 Pupil movement in Sl according to peiformance 

By November of S 1 most pupils were placed in mathematics sets that had been 'broad 

banded' by attainment. School timetabling dictated whether there were two, three or four 

sets in mathematics departments at one time. This resulted in upper and lower sets in 

Schools A and C and upper, middle and lower sets in School B. School C had a mixture of 

mixed ability (middle) and broad banded sets in Cycle 2. Upper and middle sets usually 
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contained between 27-32 pupils and lower sets 12-20 pupils. Lower sets contained some 

pupils with learning difficulties (Levels A and B) and others requiring support leaving 

fewer places for pupils working at Level C and above. Therefore a smaller proportion of 

sample pupils were found in lower than in middle and upper sets. 

Table 5.3 shows the distribution of sample pupils in S 1 attainment sets related to the 

groups devised for this study. The figures show that all Group I pupils were present in 

upper sets as expected, Group 2 pupils were divided between all three sets with a small 

proportion in lower sets and Group 3 pupils mostly in middle or lower sets. 

Table 5.3 Cycle 1: Number of Pupils in Anainment Groups and Secondary School Set 

Class Placing by November S1 

Pupil placement in S 1 sets by November 

Pupil 
grouping in 
primary 
percentage 
scores 

Group 

I 

2 

3 

Total 

Upper 

n (o/oage) 

36 (23.5) 

45 (29.4) 

5 (3.3) 

86 (56.2) 

Middle Lower 

n (o/oage) n (o/oage) 

o (0.0) o (0.0) 

15 (9.8) 15 (9.8) 

12 (7.8) 25 (16.3) 

27(17.6) 40 (26.1) 

Total 

n (o/oage) 

36 (23.5) 

75 (49.0) 

42 (27.5) 

153 

Figures in Table 5.3 highlighted difficulties that might be encountered by pupils in the sets 

they were placed, for example the five Group 3 pupils placed in upper sets and the 15 

Group 2 pupils in lower sets. Work in an upper set might provide too many challenges for 

five pupils placed there: pace, language and mixture of pupils of higher levels of 

attainment. For those 15 pupils placed in lower sets interest and motivation is likely to be 

reduced and not sufficient to promote progress. 
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Pupil scores from Mathematics Paper J.' Secondary were compared with those from the 

primary test. Thus pupils were identified who maintained their positions relative to other 

sample pupils in spite of the mixture with pupils from many other schools. The results in 

Table 5.4 show the movement of pupils to other groups by the end ofS\. Secondary pupil 

groups (IS, 2S and 3S) had identical cut off points (Table 5.2) as the primary pupil groups. 

The results show that 26/36 Group 1 pupils remained in the first group (IS) and 34/42 of 

Group 3 pupils in the third group. The 10 pupils who moved from Group 1 to Group 2S 

were pupils with borderline marks whose scores decreased in the second test. Group 2 

pupils showed most change with 15 pupils moving to Group I Sand 19 moving to Group 

3S. Group 3 pupils showed progress in the eight pupils who moved into Group 2S some 

raising their scores by 20%. 

Table 5.4 Cycle 1: Number of Pupils with Secondary Test Attainment Scores According 

to Original Attainment Groups 

Pupil 
grouping 
related 
to 
primary 
scores 

51 May: Group placement related to secondary scores 

Group IS 
1

2S 
1

3S Total 
n (%a1!e) n (%age) n (D/oage) n (D/oage) 

1 26 (17.0) 10 (6.5) o (0.0) 36 (23.5) 

2 15 (9.8) 41 (26.8) 19 (12.4) 75 (49.0) 

3 o (0.0) 8 (5.2) 34 (22.2) 42 (27.5) 

Total 41 (26.8) I 59 (38.6) 153 (34.6) 153 

S indicates groupings according to secondary test scores 

The results from Table 5.4 show that there were pupils in all groups who improved or 

regressed and that the 36175/42 pupil spread ofP7 in primary groups now became 

41/59/53; an increase in number of the first and third groups. The pupils who moved from 

the upper to middle sections (S) included those who were originally borderline pupils from 
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Group 3. Those who moved up from Group 3S to Group 2S also included some borderline 

pupils from Group 2P (see Table 5.3) but there was a small group of pupils who remained 

in Group 3S. Pupils who were placed in sets not appropriate to their primary school level 

of attainment were found to revert to that level by the end of S 1. The next section focuses 

on differences between primary and secondary scores (gain) and considers gain related to 

gender. 

5.1.4 Pupil gain between P7 and 81 

Table 5.5 presents the number of boys and girls from each of the three attainment groups 

who made positive and negative gains in S 1. Each of the groups has been divided into two 

to enable the lower group of say Group I (lB) to be joined to the upper group in Group 2 

(2C). 

Table 5.5 

Cycle 1: Gains Made by Boys and Girls over the Period of Transition from P7 to S1 

Gains between primary and secondary test scores 

Primary Positive gains Same score Negative gains Total number of 
test n(%) n(%) n(%) pupils 

Group score n(%) 
Interval Boys Girls Boys Girls B01§ Girls BOjls Girls 

lA 85-100 5(7.0) 4 (4.8) 2 (2.8) 2(2.4) 2(2.8) 3(3.7) 9 (12.7) 9(11.0) 

IB 75-85 3(4.2) 3 (3.7) 2(2.8) 0(0.0) 7(9.9) 3(3.7) 12(16.9) 6(7.3) 

2C 61-75 9(12.7) 14(17.0) 2(2.8) 3(3.7) 8 (11.3) 11(13.4) 19(26.8) 28(34.1) 

2D 51-60 7(9.9) 4(4.8) 0(0.0) 2(2.4) 5 (7.0) 10 (12.2) 12 16 

3E 35-50 6(8.5) 7(8.5) o (0.0) 0(0.0) 7 (9.9) 13 (8.5) 13 20 

3F 25-35 3 (4.2) 3(2.0) 2(2.8) 0(0.0) 1 (1.4) 0 (0.0) 6 3 

Totals 33 35 8 7 30 40 71 82 
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Overall 831153 (54.2%) of pupils obtained the same score or made positive gains and 

701153 (45.4%) made negative gains. The results showed that there were certain gender 

differences in pupil gain between P7 and S1. A higher proportion of girls (7/15, 46.6%) 

than boys (8121, 38%) made positive gains in Group 1. This was not confirmed in Cycle 2 

(Appendix D: D3) and was most likely due to the change in the sample related to setting in 

primary school, where the highest attaining girls (8) in one primary school were placed in a 

class not included in the sample. In Groups 2 and 3 (Cycle 1) the situation was reversed 

with boys (16/31,51.6% and 9119, 47.4%) making more positive gain than girls (18/44, 

40.9% and 10/23,43.4%). Overall in both cycles a similar percentage of pupils made 

positive gain: Cycle I 681153,44.4% and Cycle 2, 481114, 42.1 %. Pupils who had positive 

gains included 6/9 of the lowest scoring primary pupils (Group 3F). It is interesting to note 

that in the group of nine pupils only one registered a negative gain. Indicating that those 

who regressed were not necessarily the lowest attaining pupils. Pupils who registered the 

highest level of regression were those girls in the combined groups 2D and 3E (23/36, 

63.9%). This percentage was higher than the percentages of girls in other groupings: 40% 

(Groups IA and IB), 41.1% (Groups IB and 2A), 47.7% (Groups 2A and 28) and 56.5% 

(Groups 3E and 3F) and was also higher than the percentages of any of the combined 

groups of boys (42.1% to 48.4%). The results from Cycle 2 did not confirm the initial 

results. 

Comparison of pupil gain in this section has confirmed gender differences in the three 

groups with the lack of gain highlighted in a small group of girls between Groups 2 and 3. 

In the next section pupil progress is considered and compared with secondary school and 

class. 

Chapter 5 



123 A TIME OF CHANGE 

5.1.5 Progress: secondary schools and classes 

In this section, analyses of pupil scores from primary and secondary tests show progress 

made by pupils in each school and class. Progress made by pupils is shown first (Table 5.6) 

as a gender record of progress related to attainment groupings (Section 5.1.2), secondly as 

related to secondary school (Table 5.7) and lastly, to secondary class set Cfable 5.8). 

These results show that most pupils did make progress between P7 and S I and that 

progress was not related to gender or school. 

Table 5.6 Cycle 1: Distribution o/Gender Differences in Pupil Progress related to 

Attainment Groupings 

Group. Group 2 Group 3 
Number of pupils who Number of pupils who Number of pup Os wbo 
made progress (number In made proaress (number In made progress (number In 
group) IlI'Oup) aroup) 

%age of group %age of group %lIgc of group 

Boys 13 (21) 62 20 (31) 64.5 14 (19) 73.7 
Girls 14 (15) 94 33 (44) 75.0 19 (23) 82.6 
Total 27 (36) 75 53 (75) 70.1 33 (42) 78.6 

Table 5.6 shows the number of boys and girls who made progress relative to their P7 

grouping. Comparing the progress and gain made by pupils from Table 5.5 showed that for 

Group 1, 12/36 (33.3%) pupils made progress but not gain, in Group 2 this figure was 

19175 (25.3%) and in Group 3 14/42 (33.3%). Girls in Group I however made significantly 

more progress than boys, confirmed by a Chi-squared test, 1'" (1, n= 36) = 4.6, P = 0.03. 

There were no significant gender differences related to either Group 2 or 3 alone. 

Pupil progress in each secondary school was considered in the second stage of this analysis 

(Table 5.7), and hence the percentages of pupils who made progress calculated. 
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Table 5.7 

Number 0/ Pupils who made Progress in each Secondary School over Cycles 1 and 2 

Cycle 1 Cycle 2 
No. pupils who Percentage of No. pupils who Percentage of 
progressedltotal school sample progressed/total school sample 
no. of pupils no. of pupils 

School % % 

School A 33/41 80.5 32/39 82.1 

School B 50/68 73.5 24/38 63.2 

School C 30/44 68.1 30/37 81.1 

Totals 1131153 73.9 86/114 75.4 

The number of pupils making progress in each school varied from Cycle 1 to Cycle 2, and 

from school to school. In School A the results were similar and that was the school where 

there was least change. In School B, a large secondary school with a mixed population, the 

results appeared to be fewer pupils making progress in Cycle 2 but this could be a 

reflection of the group of lower attaining pupils in this sample where evidence showed that 

fewer of Group 2 pupils made progress. The rise in the percentage of pupils making 

progress in Cycle 2 is likely to be related to the increased stability in staffing and support 

in mathematics in both primary and secondary schools. However, taking both Cycles I and 

2, 199/267 (74.5%) sample pupils made positive progress. 

In a comparison of Cycle 1 and 2 results, differences in percentages of pupils making 

progress were found in each school. The percentage of pupils making progress in School A 

rose slightly in Cycle 2, while in School B, Cycle 2 results were lower than those from 

Cycle I. The Cycle 2 sample size in School B had decreased by 44.1 % (Section 4.3.1) 

from Cycle I and setting introduced in one associated primary school might have affected 
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this result. In School C there was a significant increase in pupil progress between Cycles 1 

and 2 confirmed by a Chi-squared test result, Z2 (1, n = 81) = 5.858, P = .02. There were 

many changes associated with School C and associated primary schools between cycles 

including a reduction in staff change in primary and secondary school during the school 

year, increased liaison between secondary and primary schools and an Authority focus on 

raising attainment in mathematics during Cycle 1. While raising attainment applied to all 

schools particular efforts were made in School C linked to liaison with primary schools. 

These changes may have contributed in some way to the increase in the number of pupils 

who made progress. 

The final part of this analysis related pupil progress with secondary school classes to 

determine the number of pupils who made progress in each class set. Over Cycles 1 and 2, 

267 pupils were distributed through 38 different classes as they moved to secondary 

school. The maximum number of pupils from the sample in anyone class was 22 and the 

minimum was 1. There were some classes where most sample pupils made progress and 

others where no sample pupil made progress. 

Table 5.8 presents the number of pupils who made progress or gain between P7 and S 1. A 

selection of classes from both cycles is presented in Table 5.8 and shows that pupil 

progress, or gain was not dependent on the level of set. Classes containing small numbers 

of sample pupils are not shown. 
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A comparison of classes within each band shows distinct differences in the number of 

pupils making progress, for example the two 'Lower' sets (1224 and 1112) in Table 5.8 

highlight the difference in pupil progress in two classes of low attainers. 

Table 5.8 Pupil Progress and Gain in Selected Classes in Cycles 1 and 2 

Class (n: Number of Number of Number of Class set 
number of pupilswbo pupils with pupilswbo 
sample progressed, positive gains regressed 
pupils) including 

2ain (%) 
(0/0) (0/0) 

1224 (8) 2 (25.0) 0(0.0) 6 (75.0) Set 4/4 

1112 (7) 6 (85.7) 5 (71.4) 1 (14.2) Set 2/2 

1222 (5) 5 (100.0) 2 (40.0) 0(0.0) Set 2/4 

2242 (9) 3 (33.3) 0(0.0) 6 (66.7) Set 2/4 

1212 (4) 4 (100.0) 2 (50.0») 0(0.0) Set 2/3 

1231 (22) 21 (95.5) 14 (63.6) 1 (4.5) Set 113 

1221 (9) 7 (77.8) 5 (55.6) 2 (22.2) Set 114 

1113 (6) 4 (66.7) 2 (33.3) 2 (33.3) Set 112 

1114 (14) 10 (71.4) 5 (35.7) 4 (28.6) Set 112 

1311 (11) 9 (81.8) 5 (45.5) 2 (18.2) Set 112 

2111 (16) 12 (75.0) 7 (43.8) 4 (25.0) Set 112 

2112 (7) 7 (100.0) 3 (42.9) 0(0.0) Set 112 

1316(11) 5 (45.5) 3 (27.3) 6 (54.5) Mixed set 

2114 (9) 7 (77.8) 4 (44.4) 2 (22.2) Mixed set 

2311 (18) 14 (77.8) 8 (44.4) 4 (22.2) Mixed set 

2313 (11) 10 (90.9) 8 (72.7) 1 (9.1) Mixed set 

mostly boys 

These classes were from different secondary schools and different types of community and 

a second class of two is unlilcely to contain the same proportion oflow attaining pupils as 

the fourth set of four and yet the lowest attaining pupils were not always those who 

regressed (Table 5.6). The three 'Middle' sets are from the same school, the only school 

with true middle sets and here pupil progress in classes 1222 and 1212 showed a different 
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pattern than in set 2242. Those pupils who made progress made no gain; the only class set 

where this occurred. In this class set there was also a large proportion of sample pupils 

(6/9,66.7%) who regressed. While statistics can highlight areas where problems might 

exist a more detailed study of classroom variables was required to determine classroom 

effects on pupil progress. 

All three secondary schools are represented in the 'Upper' set progress comparison, where 

most sets appear to have a high proportion of pupils who have made progress and 

comparatively high levels of gain. The few mixed sets had similar mixed results to those of 

other set types. 

General observations of results from Table 5.8 show that: 

• pupils can make progress in all levels of set, 

• pupils can regress in all levels of set, 

• more pupils made progress in some classes than in others. 

There are a number of important fmdings in this first section of Chapter 5 regarding pupil 

progress. 

o Most sample pupils made progress in mathematics between P7 and S I (74.5%, 

where progress is defined as gain> (-9)) in Cycles I and 2. 

o Pupil progress was related neither to secondary school nor attainment level. 

o More high attaining girls than boys made progress. 

o A small group of girls of below average attainment showed a lack of progress that 

was not present in any other grouping of boys or girls. 
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5.2 EXCEPTIONAL IMPROVEMENT AND REGRESSION 

In this section, the method of identifying specific groups of pupils who made exceptional 

improvement or regression is explained. These groups are described and factors 

investigated relating to improvement and regression. 

There were two major findings from this section. 

1:1 Two small groups of pupils were identified: one that progressed exceptionally and 

one that regressed exceptionally. 

IJ Ranking in a class set can help to identify those pupils who might improve 

exceptionally or regress exceptionally. 

5.2. J Identifying pupils who improve exceptionally 

In Sections 5.1.2 to 5.1.5 results of pupil performance, gain and progress were presented. 

The change of pupil scores positively or negatively between P7 and S I was the focus. 

rather than absolute values. While progress was not considered as an absolute measure, it 

was recognised that some pupils made exceptional gain or progress either positively or 

negatively. In this section these pupils are identified using various measures, and 

explanations sought within the results for exceptional progress. 

Three different methods were used to identify pupils who made exceptional progress or 

regression between Mathematics Paper J: Primary and Secondary. The first method was 

through the use of a list of pupil difference scores (Section 5.1.1), the second using a list of 

pupil exceptional-progress fractions and thirdly, from the scatter diagrams in Figures 5.1 

and 5.2. 

In the first method, the list of difference scores was reviewed to find where gaps existed in 

the scores at the upper and lower ends; these were found at (-17) and (+ 18). Where the 

difference between the secondary and primary scores was less than (-17), pupils were 
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considered to have regressed exceptionally. At the upper end, where the difference score 

was greater than (+ 18), pupils were considered to have made exceptional improvement. If 

the pupil difference score (gain) is x, then the definitions of the different groupings of 

results are: 

x> -9 

x>+18 

x< -9 

x< -17 

indicates the pupil has made 
positive progress 
indicates the pupil has made 
exceptional improvement 
(improvers) 
indicates the pupil has 
regressed 
indicates the pupil has 
regressed exceptionally 
(regressors) 

In the construction of the mathematical tests an attempt was made to prevent a ceiling 

effect. In the present defInition of progress it was not possible for pupils with scores> 

82% in primary school to register as an improver as there was no possibility of x > (+ 18). 

However, there was only one pupil in Cycles 1 and 2 that scored 100% (in the secondary 

test), he was defined as an improver. Table 5.9 shows the number of pupils with primary 

scores greater than 82% in each cycle where six of these pupils scored more than 90%. 

However, none of these pupils attained the maximum score in the secondary test. 

Table 5.9 Number of High Attaining Pupils and their Progression 

Cycle 1 Cycle 2 
N=153 N=114 

No. (%age) of pupils with 19 (12.4) 12(10.5) 
primary scores (P) >82 
No. (%age) of pupils who 10 (6.5) 3 (2.6) 
made a gain with their 
secondary test score (S) 
Minimum score P(S) 84 (70) 84 (60) 
Maximum score P(S) 96 (98) 98 (96) 
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The test might have limited the exceptional progress of three pupils whose primary scores 

were greater than 94%, but the remaining pupils made minimal gain. As the method 

examined a raw difference in progress, an additional calculation was made which related 

pupil difference scores to the primary score. 

An exceptional-progress fraction, defined as (secondary test score ~ primary test score) 

divided by the primary test score was calculated in the second method. A list of pupil 

exceptional-progress fractions was compiled and gaps identified in the list where cut off 

points were inserted. 

The third method involved the use of confidence limits on the scatter diagrams in Figures 

5.1 and 5.2, where a trend line and 85% confidence limits were introduced. These limits 

were selected because the main body of pupils fitted within their boundaries. Figure 5.4 

shows the results from Cycle I with the outliers outside the 85% limits; the outliers 

indicated pupils whose performance was exceptional. Pupils identified as outliers in each 

cycle were listed, and when the list was compared with those from the previous two 

methods the lists were found to be similar. Pupils common to the three lists were 

considered as having made exceptional progress or exceptional regression. 

Pupils from Cycles 1 and 2 were treated as one group for this part of the analyses because 

the focus was on common factors in specific pupil backgrounds that might account for 

exceptional progression or regression. The lists from both cycles produced a total of 43 

exceptional pupils of which three were removed from the list of 20 regressors. There were 

two reasons: copying and a 'false' regression. 

• In one primary school only, conditions were such that pupils were working in close 

proximity and the researcher suspected two pupils of copying answers from their 
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neighbours. Subsequent evidence, including lack of working and incorrect answers, 

which were identical to the person sitting beside them, confirmed that two girls had 

copied from others, producing inflated primary scores. 

• A false low score in the secondary test was responsible for regression for one boy 

who had omitted to complete one page, presumably in error, and then completed the 

remainder of the test paper. In addition, his score in Mathematics Paper 2: 

Secondary was 15/19; one of the highest scores in the sample group, indicating that 

although he had lost marks he had not 'regressed'. 

At this point the analysis focussed on the two groups of pupils selected: one of 23 where 

pupils had improved exceptionally (improvers) and one of 17 where pupils had regressed 

exceptionally (regressors). These terms are retained for the remainder of this study. 

Figure 5.4 

Cycle 1: Identification oJpupi/s with exceptional improvement and regression 

Gender 

Gir1s 

• Boys 

30 40 50 60 70 80 90 100 

Primary Score 

5.2.2 Description of the two exceptional groups 

Having identified the 40 individual improvers and regressors, this analysis considered the 

pupils secondary schools and searched for factors common to each group. 
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Table 5.10 shows the secondary schools of the 40 boys and girls in the two exceptional 

groups across both cycles. Improvers and regressors were present in each of the three 

secondary schools. The results from Table 5.10 show that girls did not perfonn as well as 

boys in School B, where over the two Cycles fewer girls than boys improved 

exceptionally, 3 out of73 (4.1 %) compared to 5 out of 58 (8.6%), and more girls than boys 

regressed exceptionally, 5 out of73 (6.8%) compared to 3 out of 58 (5.2%). In comparison. 

in School C girls perfonned marginally better than boys in the extreme groups. 

Possible common factors within each group of improvers and regressors, were factors such 

as: gender, primary school, primary score, secondary school class set and difficulties with 

mathematics. 

Table 5.10 School and Gender Distribution of Pupils in Exceptional Groups 

Exceptional Improvement Exceptional Regression 

Cycle 1 (Cycle2) total number C1 (C2) total number (n) 
(n) 

School Boys n Girls n Boys Girls 

A 2(2) 21(16) 2(2) (15,12) 1(2) 0(1) 

B 2(3) 31(27) 3(0) (44,29) 3(0) 3(2) 

C 0(3) 19(20) 1(3) (23,10) 3(1) 0(1 ) 

Totals 4(8) 6(5) 7(3) 3(4) 
=12 71(63) =11 (82,51) =10 =7 

5.2.3 Investigations into common/actors o/pupils in two exceptional groups 

Gender: Through the use of Chi-squared (Z2 ) testing, it was found that neither exceptional 

improvement nor exceptional regression were significantly linked to gender. This did not 

confirm Youngman's (1978) results (Section 2.3.3). 
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Primary School: There was no evidence in the sample schools that any improvers or 

regressors were associated with a particular primary school. In addition. there was no 

significant relationship of improvement or regression to location or size of primary school. 

Primary Test Score: Pupil starting points might have provided a clue for exceptional 

performance and therefore the pupil primary test score was considered as a possible 

predictor of progress. Table 5.11 shows the descriptive statistics for the starting point for 

each group. The range of improvers and regressors scores showed no common factor 

although it did indicate that improvers and regressors are found at all levels of attainment 

Table 5.11 Descriptive Statistics of Improvers and Regressors' Primary Test Scores 

Improvers (n =23) Regressors (n =17) 

Statistic P (S) P (8) 
% Score %8core 

Mean 51.5 (73.9) 63.1 (39.9) 

Median 52.0 (74.0) 62.0 (38.0) 

SO 11.3 (9.7) 12.3 (10.7) 

Maximum score 82.0 (100.0) 92.0 (60.0) 

Minimum score 30.0 (52.0) 44.0 (26.0) 

Class Set: Pupil placement in secondary mathematics class sets, based on attainment 

levels, was found to relate to pupil score in Mathematics Paper 1: Primary. At the end of 

S I, sample and non-sample pupils were ranked within their class sets on the basis of their 

score in Mathematics Paper 1: Secondary. From this ranking it was possible to determine 

where improvers and regressors were placed relative to other pupils in the sample and also 

in the S 1 class. The distribution of the 23 improvers and 17 regressors in class sets is 

shown in Table 5.12. 
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Table 5.12 Distribution of Improvers and Regressors in Secondary School Class Sets 

Clusters of class sets Number of Number of 
Improvers Regressors 
(%0/167) (% 0/267) 

Cluster A 
Containing sets of pupils who are average to high 19(7.1) 11(4.1) 
attainers 
Cluster B 
Containing sets of pupils who are low attainers 4 (1.5) 6 (2.2) 

On inspection of the rank order of the class sets of secondary test scores for all S I pupils, 

including non-sample pupils, certain patterns were found. Improvers in Cluster A were 

usually placed in the middle ranking of their class set, and in Cluster B at the top of their 

class set. Therefore improvers were mostly pupils in the middle of an upper class and the 

highest attainers in a lower class. Regressors in Cluster A were noted in the lowest class 

rankings whilst in Cluster B they were in the middle rankings of their class set. Regressors 

appeared to be pupils who were experiencing difficulties in upper classes or those in the 

middle of lower classes. The lowest attainers in a class can have problems for various 

reasons, some of these are: the pace of teaching is too fast, large classes where low 

attaining pupils are often reluctant to ask for help and the development of individual 

strategies where lack of progress can be masked. Some of these reasons can also be 

associated with pupil lack of effort. 

Position within a class set, although not the cause of improvement or regression, can be an 

indicator for teachers in identifying groups of pupils who require additional support. This 

support can provide encouragement to improvers to maintain their level of progress, or 

remediation for pupils with specific problems. Mathematics can be a difficult subject for 
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many pupils and therefore the next section considers pupil responses to specific questions 

in the two mathematics papers. 

5.2.4 Comparison of pupil peiformance in Mathematics Paper 1: Primary and 

Mathematics Paper 1: Secondary 

Pupil responses to questions cornmon to each paper were studied in the analysis. and topics 

identified where improvement and regression had occurred. Cornmon factors were 

detennined within each group of improvers and regressors, and differences between each 

group in the type of response obtained. 

Improvers 
• Improvement was found in questions containing percentages, multiplication of 

decimals and estimation. 

• Improvers showed clear working, containing sound strategies in answering 

questions. 

• Most improvers wrote an answer to each question. 

• Six improvers answered question 2 correctly. 

• Eight improvers answered Question 22 correctly. 

Regressors 

• In Mathematics Paper 1: Primary, pupils had guessed some answers or tried the 

questions and obtained incorrect solutions whereas in Mathematics Paper 1 : 

Secondary, questions on the first two pages had been answered and no attempt was 

made to complete the paper. Regressors' responses reflected a lack of effort and/or a 

short attention span. 

• Most sample pupils showed working whenever possible in both primary and 

secondary papers but with regressors there was little evidence of this. Working was 
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shown for some solutions in their primary test responses but not for those in the 

secondary test. Regressors failed to support most answers in the secondary test with 

working suggesting that the answers had been obtained after a mental calculation or 

guessed. 

• No regressor answered Question 2 correctly. 

• No regressor answered Question 22 correctly 

Table 5.13 shows responses and success rate of improvers and regressors in primary and 

secondary test papers. 

Table 5.13 Examples from Mathematics Paper 1: Primary and Secondary Showing 

Number of Pupil Correct Responses 

Number of pupils with correct solutions 

Improvers Regressors 
Question Number (n :;;;23) (n ::;;17) Comments on performance 

P(S) P (S) 
5. 
Draw a circle round the This question was altered slightly for 
number with the greatest 20 (21) 12 (10) secondary test. Option selected by 
value most pupils who were incorrect was 
0.09, 0.1, 0.075, 0.089 0.089 
6. Careless errors and failure to 
12.45 + 127.5 + 5.691 11 (7) 12 (1) remember rules of addition 
13. 
Estimation of number of Both groups improved on this 
paper clips to fit on a line 12 (19) 12 (14) . particular question. 
20. 
In a sale everything is Some regressors answered £1 or £10 
reduced by 10%. How and some left it blank, although pupils 
much would I save on 10 (14) 11 (0) had answered the question correctly in 
something that usually primary school. 
costs £11.00 
26. This question contained 3 parts -
(Indicates primary form) 7 (15) 12 (8) minor adjustments made in the 
2.6 x 1000 (2.6 x 100) second test. 113 of regressors could 
2.4 x 40 (24 X 40) 
£0.80 x 9 '(£ sign added) 

repeat their primary perfonnance. 

The type of questIon where Improvement and regressIOn occurred tended to be the same: 

decimals and percentages. These topics are covered intensively in S 1 by all departments 

over an extended period of time and revisited and revised on a number of occasions for 

Chapter 5 



137 A TIME OF CHANGE 

assessment. There was therefore no obvious reason why regressors who obtained a correct 

answer in primary school should not repeat the performance in secondary school. 

A study of the pupil test scripts showed that some regressors did not answer questions 

appearing after the third page of the secondary test. Reasons for this might be related to 

lack of time or increased dependency on learning support. All pupils were able to 

complete the test in primary school in one hour maximum, and in spite of the increased 

level of difficulty in a small section of the test it was not considered to create a problem in 

secondary school. Dependency of some pupils' on learning support increased in secondary 

school and where that support was removed pupils might have had difficulties in 

completing the paper on their own. However, neither of these explanations explains why 

pupils score less in secondary school than in primary school. 

Answers using common sense 

Although the topics in Questions 2 and 22 may not have been taught specifically, it was 

possible to answer them using common sense and intuitive methods. No regressor 

answered either question. In Table 5.14, improvers' success rate in answering the questions 

over Cycles I and 2 is compared with that of the total S I sample. The S I group (sample and 

non-sample pupils) was used as the larger population to provide a more accurate figure 

than may have been obtained from the sample group. In Question 22, improvers were 

significantly better than the whole S 1 group. Although the group of improvers had a higher 

success rate in answering Question 2 than the S I cohort, this was not significant. Over the 

total sample correct answers to Question 2 were not limited to high attainers, as a few 

pupils from lower sets were also successful and showed extensive working in their 

response. 
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Responses to the mathematics papers showed that pupil difficulties with mathematics are 

reflected in regressors' problems with retention, attention span, difficulties with money 

and a possible low intuitive sense of number. 

Table 5.14 

Percentage of Improvers and Sl with Correct Responses to Specific Questions 

Improvers Total S1 
Question % (n=23) % 

(N-1200) 
2: A 25 kg bag of potatoes costs 
£4.50. What is the cost of one kg? 23 17 

22: In the photograph Mark's height 
is Scm and his mother's is Scm. His 77 60 
mother's real height is 160cm. 
What is Mark's real height? 

There were a number of important findings from the search to identify groups of pupils 

whose progress in mathematics was exceptional. 

(J Two small groups of pupils were identified from the sample one that made 

exceptional improvement (improvers) and one exceptional regression (regressors), 

(J Pupils who improve exceptionally and regress exceptionally were found at all 

levels of attainment 

(J Improvement is made in certain topics by improvers, the same topics as those 

where regressors regress. 

5.3 MATHEMATICS PAPER 2: PRIMARY AND SECONDARY 

The two mathematics tests, Mathematics Paper 2: Primary and Secondary, were designed 

to provide more information about attainment of pupils who improved and regressed. Six 

pupils (2.2%) in Cycles I and 2 overall did not attempt Mathematics Paper 2: Primary 
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compared to 76 pupils (28.5%) in Mathematics Paper 2: Secondary. There were a number 

of possible reasons for non-completion of the latter: period time restrictions, perceived 

difficulty in questions, and the timing for the introduction of algebra in each secondary 

school. Firstly, period length varied in the three schools and maximum time allocated to 

completion of the tests was one hour. Time taken by movement between classes and class 

administration reduces the time available within the classroom. Pupil work rate varies and 

completing Paper 1 and 2 within the allocated time was not possible for some pupils. 

Secondly, a number of pupils had omitted many of the questions in Paper I tests because 

of perceived difficulty, and as Paper 2 followed it was unlikely that Paper 2 would be 

attempted. Lastly, some classes of low attainers had a reduced curriculum with an 

emphasis on number rather than algebra. To these pupils the algebra questions would have 

appeared unfamiliar resulting in a reluctance to attempt them. In a comparison of pupil 

responses over Cycles I and 2, there were two point of interest: the pattern of responses of 

those who answered, and the relationship of pupil scores in each of the papers Mathematics 

Paper 2: Primary and Secondary. 

5.3.1 Pattern o/response 

In Mathematics Paper 2: Primary the frequencies of the scores fitted approximately within 

a normal curve (Figure 5.5) whereas the curve derived from the frequency of scores in the 

response to Mathematics Paper 2: Secondary showed a curve skewed to the right This 

was expected as completion of Paper 2 was affected by limited time and level of difficulty. 

5.3.2 Relationship o/Mathematics Paper 2: Primary and Secondary 

Relationships of the individual pupil scores of Mathematics Paper 2: Primary and 

Mathematics Paper 2: Secondary were explored through an examination of the correlation 

Chapter 5 



140 A TIME OF CHAN GE 

coefficients obtained and scatter diagram, for example Figure 5.6 where the correlation 

between pupil scores in pre algebra and algebra tests is 0.552** (**, p<O.OI). 

Figure S.S 

Comparison o/pupil scores in Mathematics Paper 2: Primary and Secondary 
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The comparison of the scores shows a high level of significance and confmned a 

relationship between performance in pre algebra and algebra papers. The figure highlights 

the proportion of pupils who answered less than four questions correctly (20%) possibly as 

a result of lack of time or level of difficulty of the paper. This increases the difficulty in 

drawing a valid conclusion from the results. 

As many pupils failed to answer Paper 2, pupils with scores less than 20% in each Paper 2 

were removed from the lists leaving 40 pupils in Cycle I and 49 in Cycle 2. As the 

numbers were small the two groups were combined and the correlation between the 

primary and secondary results for the 89/267 pupils calculated (0.681 **, **, p< 0.0 I) 

indicating a relationship between pupil performance in Mathematics Paper 2: Primary and 

Mathematics Paper 2: Secondary. 
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Figure 5.6 Cycle 1: Relationship between pupil primary and secondary scores for 

Mathematics Paper2: Primary and Secondary 
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5.3.3 Relationship o/Paper 1 and Paper 2 scores 

Gender 

.. Gris 

• Boys 

Correlations from combined results firstly for primary Paper 1 and Paper 2 and secondly 

for secondary Paper I and Paper 2 were similar 0.567** and 0.584** (**, p<O.Ol) 

reflecting some relationship between performances in NMM and algebra. 

Improvers and Regressors 

The performance of improvers and regressors matched the patterns in Figure 5.5 where 

most pupils scored 35% to 59% in the pre algebra test and 0% to 26% in the algebra test. 

A detailed list of scores is included as Appendix D: D 15. Three improvers raised their 

scores between primary and secondary school while no regressors showed an increase. 

Results from Paper 2 tests showed a positive relationship between pupil performance in pre 

algebra and algebra tests and proved useful on an individual basis to support pupil 

backgrounds. 

This results concludes Section 5A, which reported on the results from mathematics tests. 
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Section 5B 
This section contains quantative and qualitative results linked to analyses of pupil and 

teacher questionnaires, pupil interviews, observer's schedules and whole S 1 class 

observations. Throughout this section the relationship of classroom dimensions to pupil 

improvement and regression are continually revisited to identify factors associated with the 

classroom environment. 

Classroom dimensions are the main variables contained in the analyses in this section. 

Twelve dimensions were selected; the six dimensions described in Section 4.2.3 were 

allocated a P to denote those describing the primary classroom, or an S for those describing 

the secondary classroom. The first dimension, Satisfaction (S), contains pupil perceptions 

of other pupils' enjoyment of mathematics, happiness in the classroom and fun in the 

classroom. Classroom Interaction (CI) is also concerned with other pupils and the 

classroom, considering a competitive element between pupils and the opportunities for 

pupils to talk and work together during a mathematics lesson. Parental Interest (PI) relates 

to pupil perceptions of the amount of discussion between parent and child about 

schoolwork, homework, the importance of mathematics and progress in school. Value (V) 

is pupil perception of personal enjoyment and importance of mathematics and future use. 

Perceived Performance (PP) is a dimension where pupils have the opportunity to record 

how perceptions of their own future in mathematics, enjoyment and performance, and 

projected level of success and future needs. Teacher Interest (TI) contains pupil 

perceptions of aspects of the teacher: help for the pupil, liking of the subject, effort to make 

lessons interesting and ability to convey the importance of mathematics. 
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5.4 PUPIL QUESTIONNAIRES 

This section contains the results of the analysis of pupil responses in Pupil Questionnaires: 

Primary and Secondary (Appendix C: C 1 and C2), and links between these results and 

pupil performance and progress. 

The focus on Sections 5.4.1 and 5.4.2 was on comparisons of pupil perceptions of six 

classroom dimensions to determine changes in pupils' views between sectors. The pupil 

sample was divided into different groupings to enable comparisons of group mean scores 

to be made for each dimension. Section 5.4.3 reports results of two different types of 

analysis, factor and correlation. Factor analysis was performed on the 12 dimensions only 

and the correlation analysis on the 12 dimensions, pupil performance and progress scores. 

The results of the analysis of pupil perceptions of aspects of the classroom are shown in 

Section 5.4.4 where the frequencies of responses to the questionnaires are recorded. The 

final section (5.4.5) compares the sentence completion of Pupil Questionnaire: Primary 

and Secondary and reports the results from pupil perceptions of their classroom 

environment elements. 

5.4.1 Comparison of total sample pupils' pre and post transition perceptions 

Sample pupil mean dimension scores were used in this section to compare pre and post 

transition perceptions of mathematics classrooms. The fITSt comparison involved mean 

scores of the total pupil sample before and after the move to secondary school. The 

diagram (Figure 5.17) showed that the mean score of each dimension had decreased, some 

less than others. The greatest differences recorded were between primary and secondary 

dimensions, S and CI, both related to activities and relationships within the classroom. This 
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was an expected result as pupils had spent a short time in the new classroom where pupils 

in Schools B and C had changed mathematics groups in November of S 1 and the 

questionnaire was completed in January or February of S I, leaving little time for pupils to 

settle into the new environment. Teacher Interest (TI) also reflected a decrease in mean 

scores that could also be related to the accompanying change of teachers with the change 

of class or simply the length of time pupils had spent comparatively with the primary 

teacher. Pupils were also likely to base the comparison of teacher interest on their ex 

primary teacher whom they were likely to have known well. Parental Interest (PI), Value 

(V) and Pupil Performance (PP) showed minimal change with results from Cycle 2 

confirming the Cycle 1 patterns. 

Figure 5.7 Comparison of pupil perceptions of pre and post transition classrooms 
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In the second comparison the total sample group was divided by gender to examine 

differences between pre and post transition scores for each dimension (Figure 5.8). 

The results highlighted areas of difference and similarity in perceptions of classroom 

dimensions. These results were similar to those of the total sample (Figure 5.7) where PP, 

V and PI were maintained. Boys and girls' results showed two interesting differences in 
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that where boys' Value (V) appeared to be unchanged girls' V appeared to decrease. 

However, girls' original V mean score (11.6) was greater than that of boys (10.5) and 

although it decreased (10.2) it was still similar to that of boys' where the mean score was 

maintained. A reverse situation occurred with PP where boys original score was higher 

than girls and decreased to a similar value as that of girls. Girls were found to be less 

satisfied than boys with the secondary classroom, and also showed a greater change in the 

perception ofT!. One reason for the difference in response to Teacher Interest is possibly 

related to the reputed attachment of girls to their primary school teacher who is often 

female (Hargreaves, 1999). In this study the ratio of male to female teachers was 

approximately 1:7 in primary and 3:5 in secondary school. There was no evidence to 

suggest a male/female bias existed; the reason is more likely to relate to the opportunity to 

build relationships over time in primary school than one of gender. 

Figure 5.8 

Comparison of boys' and girls' perceptions of pre and post transition classrooms 
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The result in this section highlighted the maintenance ofPP and V mean scores of girls and 

boys in addition to registering change in certain dimensions between primary and 

secondary school. Pupils were now grouped according to individual schools and a third 

comparison made between pre and post transition scores. 

5.4.2 Comparisons oJpupi/ perceptions pre and post transition in each secondary school 

Pupils were divided into three groups associated with each of Schools A, B and C and the 

mean scores of each dimension illustrated in a diagram (Figure 5.9). The two dimensions 

of interest noted in this comparison were CI and PP. The mean score for CI in School A 

was higher than for either of the other two schools and PP, the lowest in primary moved to 

highest in secondary school. School C also registered a difference in PP in that the mean 

score was the highest in pre transition and decreased more than either of the other two 

schools. 

Figure 5.9 Comparison of Pupil Classroom Perceptions in 3 Schools Pre Transition 
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Figure 5.10 Comparison of post transition pupil perceptions of classroom dimensions 
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The differences in comparisons between schools resulted in a decision to compare 

individual schools classroom dimension means pre and post transition (Figures 5.11, 5.12 

and 5.13). 

Figure 5.11 

School A: Comparison of pupil perceptions of pre and post transition classrooms 
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Whilst all schools showed similar patterns of pre and post transition dimension means, the 

main dimension that registered irregularities was PP. School A showed a slight increase, 

School B a slight decrease and School C a greater decrease than either of the other two 

schools. 
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Figure 5.12 

School B: Comparison of pupil perceptions of pre and post transition classrooms 
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The diagram for School A (Figure 5.11) showed that pupils maintained a high level ofCI 

over the transition compared to pupils other schools. This might be explained by 

examining the differences between the secondary schools. One difference between the 

three schools was the setting of pupils in School A in August with minimal change 

throughout the year. A possible factor related to the increase in PP post transition scores. A 

second difference related to the secondary school and associated primary schools where 

School A and the town primary school were located on the same campus and shared a 

number offacilities. This resulted in fewer changes over the transition for pupils in School 

A compared to pupils in Schools B and C, which might be linked to the increase in PP 

scores and other similarities between primary and secondary perceptions, but is unlikely to 

be linked to the high initial level of CI for School A. 

The increase in PP score over the transition confirmed the findings of Eccles, Lord and 

Midgley (1991) (Section 2.4.3). 
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Figure 5.13 

School C: Comparison of pupil perceptions of pre and post transition classrooms 
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In School C (Figure 5.13), the PP mean had decreased such that it moved from the highest 

to the lowest position. The diagram for Cycle 2: School C showed a similar pattern to that 

of School A in Cycle 1 (a slight increase) the decrease noted in Cycle I was investigated 

through a closer look at the associated primary schools for each secondary. One difference 

between School C and Schools A and B was the type of associated primary schools. The 

main group of pupils in School C came from the two town primary schools with a number 

of pupils from other areas applying to the Local Authority for a transfer request, whereas 

pupils in Schools A and B came from a mix of town and rural schools. 

The combination of town and rural pupils was also considered another difference between 

secondary schools that might have contributed to changes between pre and post transition 

PP scores. Therefore a final comparison of groups of pupils, town and rural, was made. 
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In this study, all town schools contained large classes ofP7 pupils (approximately 30 

pupils) and rural schools were small with composite classes ofP61P7 pupils 

(approximately 25 pupils) . There were 103 town pupils and 50 rural pupils in the groups. 

Perceived Performance was the dimension where a slight difference was registered in pre 

transition scores where the town pupils mean score was slightly more than that of rural 

pupils. However when each group was measured after the transition it was found that the 

PP scores were the same. The town group PP had lowered slightly and the rural group had 

remained static. Adjustment to the new school for each group of pupils to estimate their 

performance levels within a larger group appears to have been minimal in this case. 

Figure 5.14 Comparison of town and rural pupil perceptions of pre transition classrooms 
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Figure 5.15 Comparison of town and rural pupil p erceptions of post transition classrooms 
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The mean dimension scores showing greatest change between pre and post transition were 

CI and V. The decrease in rural pupil CI was greater than that of town pupils and the value 

in mathematics increased. The CI decrease was expected, as rural pupils are likely to 

perceive greater change. Their primary class probably contained fewer than 20 pupils and 

the secondary class about 30 and this means that there is a need to make more adjustment 

than town pupils in the move to secondary school. Town and rural pupils mean score for 

Value decreased over the transition with that of rural pupils decreasing least. 

The results from the diagrams showed that differences between town and rural pupils were 

minimal and unlikely to account for differences in pupil PP in S 1. 

Comparisons of mean dimension scores of different groups of pupils throughout Sections 

5.4.1 and 5.4.2 showed that pupils registered change in a number of dimensions (CI, S and 

TI) as they moved to secondary school. These changes in perceptions were based on pupil 

previous experience in primary school and were those most likely to show change. 

Division of the sample ~oup into smaller groups, related to gender, secondary school and, 
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town and rural schools highlighted the dimensions PP, V and PI. There was a possibility 

that these dimensions may be linked in some way to combine as a factor affecting pupil 

progress. Further analyses were required to determine whether these dimensions were 

related to pupil progress. 

Having completed the analyses that compared each dimension pre and post transition the 

next section focused on the relationship between dimensions in classroom environments. 

5.4.3 Classroom dimensions and their relationships 

This section includes a further study of classroom dimensions with analyses of their 

relationships. Two types of analysis were used, firstly a factor analysis was performed on 

pupil perceptions of classroom dimensions from Pupil Questionnaire: Primary and 

Secondary to reduce the dimensions to a small number of components and secondly, 

correlation analysis to study relationships between primary and secondary classroom 

dimensions and pupil progress scores. The six original dimensions, Satisfaction, Parental 

Interest, Value, Classroom Interaction, Perceived Performance and Teacher Interest, 

became 12 as they assumed the prefix of Primary (P) or Secondary (S). Descriptions of 

each analysis and a report on the results obtained are included in Sections 5.4.3.1 and 

5.4.3.2 respectively. 

5.4.3.1 Factors in the classroom environment 

Results from Sections 5.4.1 and 5.4.2 indicated different pupil perceptions of primary and 

secondary classrooms with two dimensions (V and PP) showing minimal change over the 

transition. In order to confirm relationships between dimensions, additional analyses were 
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required and factor analyses reported in this section showed that the 12 classroom 

dimensions selected could be reduced to two main factors. 

The results for Cycles 1 and 2 separately were similar to those for the combined Cycles I 

and 2 but as the advice on perfonning the factor analysis suggested the sample size should 

be greater than 150, the results obtained from both cycles (N=267) are reported. The 

analysis was carried out on the group of primary dimensions, the group of secondary 

dimensions and finally, primary plus secondary dimensions. 

Primary classroom 

The six items on primary classroom dimensions for all pupils were subjected to principal 

components analysis (PCA) using SPSS. Prior to perfonning PCA the suitability of data 

for factor analysis was assessed. Inspection of correlation matrix included a number of 

coefficients 0.3 and above. The Kaiser-Meyer Olkin value was 0.615 similar to the 

recommended value of 0.6 and the Bartlett's Test of Sphericity reached statistical 

significance supporting the factorability of the correlation matrix. 

Principal components analysis revealed the presence of two components with eigenvalues 

greater than one, explaining 30.6% and 18.6 % of the variance respectively. An inspection 

of the scree plot indicated a break after the second component. To help the interpretation of 

these components Varimax rotation was performed showing the components on each 

factor. (Table 5.15) 

Chapter 5 



154 A TIME OF CHANGE 

Table 5.15 Varimax Rotation of Two FactorSolutionfor Primary Classroom Dimensions 

Component 1 Component 2 

Primary Dimensions Mathematics Social 

Value 0.799 
Perceived Performance 0.650 
Satisfaction 0.640 
Teacher Interest 0.481 
Parental Interest 0.669 
Classroom Interaction 

-0.801 
% of variance explained 29.9% 19.4% 

The two-factor solution explained a total of 49.3 % of the total variance with Component 1 

explaining 29.9% and Component 2, 19.9%. The scree plot and unrotated loadings are 

included as Appendix D (D4). Component 2 appeared weaker than Component 1 with only 

two dimensions attached, PPI and PCI. 

The results of this analysis supported the connection highlighted in Section 5.4.1 and 5.4.2 

between PPP and PV with additional dimensions ofPS and PTI comprising the first 

component. 

Within the primary classroom environment pupil perceptions of the importance of 

mathematics, performance, satisfaction and the interest of the teacher were related and 

represented as one classroom factor. As the factor analysis was repeated firstly on 

secondary and secondly on joint primary and secondary dimensions the composition of the 

first component changed slightly, but the greatest change observed was on the second 

component as it became more strongly loaded. 
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Secondary Classroom 

A factor analysis performed on secondary dimensions again resulted in the identification of 

two components. The six items of secondary classroom dimensions for all pupils (N=267) 

were subjected to principal components analysis (PCA) using SPSS. Prior to performing 

PCA the suitability of data for factor analysis was assessed. Inspection of correlation 

matrix included a number of coefficients 0.3 and above. The Kaiser-Meyer Olkin value 

was 0.627 similar to the recommended value of 0.6 and the Bartlett's Test of Sphericity 

reached statistical significance supporting the factorability of the correlation matrix. 

Principal components analysis revealed the presence of two components with eigenvalues 

greater than one, explaining 32.7%, 18.4 % of the variances respectively. An inspection of 

the scree plot indicated a break after the second component. The results are available as 

Appendix D: D5. To help the interpretation of these components Varimax rotation was 

performed showing the components on each factor (Table 5.16). 

Table 5.16 

Varimax Rotation of Two-Factor Solution for Secondary Classroom Dimensions 

Component 1 Component 2 

Secondary Dimensions Mathematics Classroom 
Value 0.803 
Perceived Performance 0.771 
Parental Interest 0.595 
Satisfaction 0.749 
Classroom Interaction 0.715 
Teacher Interest 0.524 
% of variance explained 28.1% 22.9% 
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The two factor solution explained a total of 5l.0% of the total variance with Component I 

explaining 28.1 % and Component 2, 22.9%. The six secondary dimensions loaded quite 

strongly onto the two components without duplication showing a slight difference to the 

factors identified in Table 5.16. It is interesting to note that in addition to Value and 

Perceived Performance loadings on Component I, Parental Interest replaced Satisfaction 

and Teacher Interest. The combination of dimensions in the second component is 

associated with the interaction between pupil and pupil, and teacher and pupil in the 

classroom environment. Thus the two components labelled Mathematics and Classroom 

were considered possible broad descriptions for the two factors. 

The next factor analysis was performed on sample pupils primary and secondary mean 

dimension scores. 

Primary and Secondary Dimensions 

The 12 items on primary and secondary classroom dimensions for all pupils were subjected 

to principal components analysis (PCA) using SPSS. Prior to performing PCA the 

suitability of data for factor analysis was assessed. Inspection of correlation matrix 

included a number of coefficients 0.3 and above. The Kaiser-Meyer Olkin value was 0.625 

similar to the recommended value of 0.6 and the Bartlett's Test of Sphericity reached 

statistical significance supporting the factorability of the correlation matrix. 

Principal components analysis revealed the presence of five components with eigenvalues 

greater than one, explaining 19.8%,14.0%, 1l.2%, 9.8% and 9.4% of the variances 

respectively. An inspection of the scree plot indicated a break after the fifth component. 

These results are available as Appendix D: D7.To help the interpretation of these 

components Varimax rotation was performed showing the components on each factor. 

(Table 5.17) 
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The five components produced seemed excessive for 12 dimensions and the first four 

factors were initially considered. Further analysis excluding PCI and SCI and using 10 

dimensions showed four components with similar loadings to the situation where 12 

dimensions were used. The fifth factor could have been rejected but the remaining four 

factors would have remained as they were with the five factors. The five factor solution 

explained a total of 64.2 per cent of the total variance with Component 1 explaining 15.7%, 

Component 2, 12.5 %, Component 3, 12.4 %, Component 4, 12.1 % and Component 5 

11.5%. The scree plot and unrotated loadings are included in Appendix D: D6. Five factors 

were selected and labelled mathematics, primary school, secondary mathematics, parental 

interest and classroom interaction. 

Table 5.17 Varimax Rotation of Five Factor Solution for Classroom Dimensions 

Classroom Component I Component 2 Component Component Component 
Dimensions Primary School 3 4 5 

Mathematics Secondary Parental Classroom 
classroom Interest Interaction 

SPP 0.712 
SV 0.689 0.413 
PPP 0.644 
PV 0.576 0.546 
PTI 0.781 
PS 0.641 
SS 0.691 
STI 0.789 
PPI 0.834 
SPI 0.684 
PCI 0.792 
SCI 0.748 
%of 15.7% 12.5% 12.4% 12.1% 11.5% 
variance 
ex lained 

Four of the factors from the original 12 dimensions showed that in the first factor pupil 

perceptions of the value of mathematics and personal performance are important and in the 
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second and third factors, primary and secondary classroom experience provide 12.5%, and 

12.4% of the variance respectively. The fourth factor was the home influence, providing 

12.1 % of the variance. It was interesting that classroom interaction in primary and 

secondary schools was the fifth and smallest factor as it has also been the dimension with 

the greatest difference between pre and post transition means (11.5%). 

The factor analysis performed on all 12 dimensions was repeated by adding pupil primary, 

secondary and progress (Section 5.1.3) figures. Different combinations of the dimensions 

were analysed but the variables loaded moderately on a number of different factors and 

some factors had no variables. Therefore the decision was made to use correlation 

analyses for this extended group of variables and the results of the analyses are included in 

the next section. 

5.4.3.2 Pupil performance scores and classroom dimensions 

The complete results for the correlation analyses used in this section to study the 

relationship between the 12 dimensions and primary, secondary and progress figures are 

included in Appendix D: D7. Some correlations from these were extracted and included in 

this section to support results and illustrate significant relationships between dimensions 

and scores. 

The results showed a number of significant relationships between pupil scores from 

Mathematics Paper 1: Primary and Secondary and some dimensions. Pupils' primary 

scores were significantly related to Primary PP (0.179**), Secondary V (0.144*, * p< 0.05) 

and Secondary PP (0.330**) whereas pupils' secondary scores were significantly related to 

Primary PP (0.196**), Secondary V (0.178**) and Secondary PP (0.462**, ** p< 0.01, 
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N=267). It is possible to relate some of the results with factors identified in Table 5.17 

where for example the main factor of Mathematics included SV, SPP and PPP. Pupil 

progress (Section 5.1.3) was found to have one significant correlation, with Secondary PP 

0.289** (**p<O .01, N=267) indicating that pupils who had high SPP scores also had high 

progress scores. Although highly significant the dimension accounted for a small 

proportion of the variance «9%). 

The final correlation analysis was performed on for the total sample of pupils with a focus 

on two specific groups of pupils, improvers and regressors. The results of the analysis are 

reported in the next section. 

5.4.3.3 Improvers and Regressors 

Through analyses of results of improvers and regressors (40/267) it was possible to 

highlight areas related to improvement and regression. Two types of analyses were 

perfonoed the first involved comparisons of pupil mean dimension scores and the second. 

a correlation analysis of classroom dimensions and pupil test and progress scores. 

Comparisons 

Two comparisons made were firstly, the mean dimension scores of improvers' and 

regressors' classroom dimensions at primary and secondary level and secondly, 

improvers' and regressors' pre and post perceptions of the classroom dimensions (Figures 

5.16,5.17). 
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Figure 5.16 
Comparison of improvers' and regressors' perceptions of classroom dimensions 
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In Figures 5.16 and 5.17, the comparison of improvers . and regressors' pre and post 

transition perceptions of classroom dimensions showed two main differences. The first 

related to CI where the low value of regressors' CI was maintained across the transition 
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whereas improvers' mean scores followed the trend of the total sample and decreased and 

secondly, regressors' mean scores ofPP started lower than that of improvers' and made a 

greater decrease across the transition. 

Correlation Analysis 

In order to determine relationships that existed, linking improvement and regression to 

primary and secondary classroom dimensions a correlation analysis was subsequently 

performed for improvers (23) and regressors (17) separately, using the 12 classroom 

dimensions, pupil progress and, primary and secondary scores. There were fewer 

correlations for improvers (25/196) than for regressors (36/196). A factor analysis was not 

performed for classroom dimensions in this group because of the small sample size (n=40). 

Improvers 

The results from the correlation analysis for improvers are available in Appendix D: D8. 

These showed several significant positive relationships, the first between SPP and pupil 

progress (0.499*), slightly weaker relationship than for the whole sample. This relationship 

was expected as improvers were identified through exceptional improvement between the 

two tests. A negative relationship between secondary PP to secondary TI (-0.473 *, * p< 

0.05, n=23) indicating the higher the difference between primary and secondary scores, the 

lower the pupil perception of secondary teacher interest. 

Regressors 

The results of the correlation analysis are available as Appendix D: D9. Table 5.18 

contains an extract from the complete table of correlations and showed that primary test 
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scores were significantly related to SCI and SPP, and secondary test scores to SCI and 

SPP. 

From Table 5.18, significant relationships between improvers' and regressors ' SPP and 

pupil test scores and progress can be compared to those of the total sample group. 

Although the SPP of whole sample is related to primary and secondary scores and progress 

score, improvers and regressors' SPP have different relationships with the scores. 

Table 5.18 Pupil Test Scores and Relationship to Secondary Perceived Performance 

Pupil Group Primary Score Secondary score Progress 
andSPP 
Whole sample 0.330** 0.462** 0.289** 
(267) 
Improvers 0.499* 
(23) 
Regressors 0.703** 0.647** 
(17) 

**p<O.Ol *p<0.05 

The results indicated that where improvers' secondary Perceived Performance was 

significantly related to progress, regressors' SPP was related to pupil test scores in primary 

and secondary similar to the total sample results. The results for this section showed that 

factor analyses highlighted SPP and showed that it was linked to other classroom 

dimensions, providing factors within the classroom environment. The correlation analysis 

highlighted the relationship of SPP with pupil progress for all pupils and improvers. 

Secondary Perceived Performance therefore has been shown to have a relationship with 

pupil performance and for most pupils, with the exception of regressors, with progress. 
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5.4.4 Pupil Questionnaires: Item and Frequencies 

The last section used pupil responses to each of the six classroom environment dimensions 

to register changes in pupil perceptions. In this section, sample pupil responses to each 

individual item in primary and secondary questionnaires are analysed. The total S 1 

responses from sample and non-sample pupils are also reported. Results from Cycle 2 were 

used initially to confirm results from Cycle 1, but as the results of each cycle were similar 

they were combined for the analyses in this section and the next. The larger sample 

(N=267) provided an improved comparison with the whole S I sample to ensure the results 

were robust. The results in this section allow a more detailed look at specific items within 

each dimension where pupils perceive change. Total frequencies for each item do not 

always correspond to the total number of pupils, the reasons for this due to some pupils 

selecting both or neither "Yes" and "No". 

5.4.4.1 Pupil Questionnaire: Primary 

The frequency table presenting all statistics related to primary pupils responses to the 

questionnaire is included as Appendix D: D 14. An extract from the appendix is shown in 

Table 5.19 illustrating some of the frequencies of primary school pupil perceptions. 

In primary school responses reflected a sense of enjoyment (186/267) and fun (212) in the 

class with most pupils also enjoying mathematics (209). However, pupils perceived some 

pupils were unhappy (120) in the class although they also saw most pupils (235) as liking 

the class. 
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Primary pupils saw their teacher (240) and parents (260) as stressing the importance of 

mathematics and approximately 90% of pupils (246) also saw mathematics as a worthwhile 

subject, with many (151) perceiving it as one of their best subj ects. A small group of pupils 

(52) saw mathematics as being hard for them compared to slightly less than half of the 

pupils (160) who saw themselves as being able to cope with more difficult mathematics, 

and most (245) were confident they would do well. The teacher was considered helpful by 

most pupils (254), they saw her as liking mathematics (242) and making mathematics more 

interesting (235). 

Table 5.19 

Combined Responses to Pupil Questionnaire: Primary on Aspects Of Mathematics 

, 

Yes No 
No. Sentence Yes No lotal Percent Percent 

:3 I enjoy maths 209 58 267 78.28 21 .72 
5 Maths is one of my best subjects 151 114 265 56.98 43.02 
11 I am sure I can do well in maths 245 21 266 92.11 7.89 
12 My teacher likes maths 242 25 267 90.64 9.36 
17 I think I could handle more difficult maths 160 101 261 61 .30 38.70 
23 Maths is hard for me 52 215 267 19.48 80.52 

5.4.4.2 Pupil Questionnaires: Secondary 

In secondary school, a comparison of the sample pupil frequencies and total S 1 frequencies 

showed consistency in the proportion of responses to each item. Each of these frequency 

tables is included as Appendix D: D 12 and 13. 

In the group of sample pupils, less then half of the pupils (101) enjoyed their time in 

mathematics classroom with slightly more than half (149) enjoying mathematics. 

Approximately two thirds of the sample pupils thought it could be fun in the mathematics 

class although they saw other pupils as less likely to enjoy the class (73). 
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Perceptions of classroom interaction changed from those encountered in primary school, 

where pupils (58) perceived fewer opportunities to participate in group work, talk together 

(99) and help other pupils (98). 

More pupils (252) saw their teacher liking mathematics in secondary school than in 

primary school, a significant result for both the sample group in primary and secondary 

school and the primary sample with the whole S 1 group. Chi-squared testing for the 

sample group showed that Z2(1, N = 267) = 7.66, p;;; 0.005. The teacher was also 

perceived to be less likely to stress the importance of mathematics in secondary 

mathematics (98) possibly due to only one subject being taught in the mathematics 

department and an assumption by mathematics teachers that it was important. 

Parents were perceived similarly in secondary to that in primary school in most aspects, 

but there was a significant difference in Item 20 where an increased number of pupils (187) 

saw parents talking to them about school progress. A Chi-squared test confmned this 

result where Z2(1,N = 267) = l2.9,p;;; 0.000. 

5.4.4.3 Perceived Changes 

The comparison of the two sets of frequencies for sample pupils highlighted the perceived 

changes in a number of aspects of mathematics such as classroom interaction and 

classroom satisfaction. These were likely related to the different structure of primary and 

secondary classrooms and specialisation, where like cannot be compared directly with like. 

Pupil perception of mathematics, level of difficulty and ability to do well changed little 

over the transition with the exception of enjoyment of mathematics, where enjoyment in 
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primary school was significantly greater than that in secondary school. A Chi-squared test 

was used to confirm the result with 1'2 (1, N = 267) = 28.8, p = 0.000 . 

Significant changes were also perceived in teacher enjoyment of teaching mathematics, 

where secondary teachers were seen to enjoy teaching the subject more than primary 

teachers and parental discussion of progress increased in secondary schoo!. 

Pupils therefore did perceive changes after the transition some of them possibly expected 

such as the change in classroom interaction, and others such as their own enjoyment of 

mathematics, parental interest and teacher attitude less expected. Some pupils may not 

have been aware that some of these changes had taken place. 

Pupil comments added depth to pupil perceptions of elements of the classroom 

environment and results of these are reported in the next section. 

5.4.5 Pupil Comments in Questionnaires 

This section contains analyses of the responses to the sentence in Pupil Questionnaire: 

Primary and Secondary: "When I do maths I think ... .. and "Since coming to secondary 

school maths is .... ". Pupils in each sector took the task seriously, with most pupils 

completing the sentence. Although the sentences were worded differently with the 

secondary sentence suggesting a comparative response, pupils tended to provide some 

word or sentence associated with mathematics and the mathematics environment. 

Comments from pupils in Cycles I and 2 were combined for use in this section to provide 
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greater selection for analysis. The frequencies of specific comments were then grouped 

separately (primary and secondary) and their frequencies recorded in Tables 5.20 and 5.21. 

5.4.5.1 Pupil Comments: variety and frequency 

Table 5.20 displays the frequencies of the range of comments from primary school pupils 

under a series of headings. Most primary pupil comments consisted of short phrases or 

sentences. Some pupil comments were broken into segments, where if a pupil commented 

that the work was "easy and boring", then "easy" and "boring" were each allocated a 

mark. Therefore the number of comments does not correspond to the number of pupils. 

Table 5.20 

Cycles 1 and 2: Primary Pupil Comments Reflecting Priorities in Primary 

Mathematics 

Number of Priority as 
Cluster Priority Pupils percentage of 

N=267 pupils (rounded to 
nearest unit) 

Mathematics Easy 17 5 
Hard 45 13 

Enjoyment Boring 30 9 
Enjoy/like 16 5 
Favourite subject 4 I 
Do not like/dull 14 4 
Good 45 13 

Motivating factors Interest 27 8 
Fun 32 10 

Importance of Future 24 7 
mathematics Important and useful 48 14 

MlsceDaneous 32 \0 

Pupil comments in Cycles 1 and 2 differed to some extent in the type of comment made, 

for example in Cycle 2 comments tended to centre round the pupil and pupil concerns 

about their performance in mathematics on that day, .. Will I be able to do this?" or "Can I 

get it all right?" Comments such as these were difficult to allocate to particular headings 

and therefore collected under "Miscellaneous" in the Table 5.19. In Cycle 1 pupils tended 
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to complete the sentence with phrases such as ... .it is hard" or .... this is fun". In Table 5.20 

the results showed that there was a higher percentage of pupils who saw mathematics in a 

favourable (19%) rather than an unfavourable (13%) light, but their messages were 

sometimes mixed, where some pupils comments were more difficult to analyse for 

example, .... .. sometimes boring sometimes fun". 

Table 5.21 

Cycles J and 2: Pupil Comments Indicating Priorities in Secondary Mathematics 

Cluster Priority Number of Priority as percentage of 
Pupils pupils (rounded to 
N=267 nearest unit) 

Comparison to Better 13 5 

primary school Different 15 6 
Same 18 7 

Mathematics Easy 41 15 
Hardlharder than 118 44 
primary schoollDifficult 

Enjoyment Enjoy/like 12 4 
OK 6 2 
Don't like 9 3 
Boring 30 II 

Not fun 2 

Motivating Interest 20 7 

factors Challenge 1\ 4 
Fun 25 9 

Teacher Good explanations 6 2 
More help 4 
Fun, interesting 4 
Understanding more 2 
Personal 2 

Environment Learning morel 4 
Pushed more 2 
Making more effort 2 
Pace increased 2 
Sociable I 
Complicated/confusing 3 
Resources 4 
Coping with work 14 5 
Increased homework I 
More work 5 
Increased I 
assessment 

Careers Future 6 2 

Important and useful 19 7 

Chapter 5 



169 A TIME OF CHANGE 

The frequencies of secondary school sample pupils' comments from Cycles 1 and 2 are 

shown in Table 5.21 and include a number of topics introduced by secondary pupils such 

as aspects of teacher behaviour and the environment, words like "difficult" and "challenge" 

and comparisons made between primary and secondary mathematics. 

Comments from primary and secondary pupil questionnaires, in addition to describing 

pupils' perceptions of mathematics and the mathematics classroom, provided more 

infonnation than anticipated. Differences between comments made by primary and 

secondary pupils are described in the next sections through the content and type of 

response. 

5.4.5.2 Content of comments 

Four main areas in the content of pupil comments were selected in this section, some pupil 

comments related to primary school only, secondary school only and contrasts of primary 

and secondary school experience. These areas were pupil self-focus, the mathematics 

teacher, the classroom environment and the "fUture". 

5.4.5.2.1 Self-Focus 

Most comments from primary school pupils related to feelings and personal experience. 

Pupils, in general, possessed a positive attitude to mathematics with some saying they 

enjoyed it and thought it a good subject (65/267, 24.3%) Personal effort and concentration 

required by individuals were highlighted by a small group of pupils, with others concerned 

about whether "sums" would be "right" or "wrong" (20/267, 7.5%). Some of these 

comments appeared under the miscellaneous cluster in Table 5.20. In comparison, 

secondary school pupils did not comment on their day-to-day activities and no longer 

discussed their classroom concerns such as "creckshuns" (sp. corrections) and daily 
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anxieties. Secondary school pupils however introduced other aspects of the classroom 

environment into their comments such as the teacher and these are analysed in the next 

section. 

5.4.5.2.2 Mathematics teacher 

Eighteen (N=267, 6.7%) secondary pupils commented on the mathematics teacher. Two 

comments were negative, describing teacher characteristics such as "strict" or "boring" 

but other (16, 6.0%) comments referred to the role of the mathematics teacher. The teacher 

was important to these pupils and seen as a provider of: support, good explanations, 

challenge and fun, and someone who could interact with them to take the subject to a 

higher level. Some of the comments referring to the teacher included: 

Madelaine .... explained a lot better and not boring at all. We never do one subject (e.g. 

fractions) for long." 

Jamie: .... good and we get taught better maths. My teacher is a good laugh .... " 

Angus: " .. made easier because my teacher explains it more fully. " 

Pupils also noted differences in the way mathematics was taught in secondary school, 

commenting on a different "routine" and that it was taught differently. One girl considered 

that mathematics was "harder (in primary school) because we were taught differently". 

Comments on help available in the classroom were made related to the teacher and good 

explanations, or learning support assistance available in the classroom. Jane perceived too 

much help was available "Mrs Bruce is always trying to help. Three secondary pupils also 

saw their teacher as ''fun and interesting ". 

The comments implied that the teacher was perceived as a tool in the classroom where the 

usefulness of the teacher rather than the teacher as a person was highlighted. This 
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confirmed Hargreaves (1999) findings, although occurring earlier in secondary school than 

he suggests. 

5.4.5.2.3 Mathematics environment: motivation and support 

Primary and secondary pupils described elements of the classroom environment 

differently. Primary pupils' description contained a limited number of elements compared 

to those used by secondary pupils. These elements are described in this section through 

pupil comments involving the difficulty of mathematics, motivating factors for 

mathematics and a variety of problems encountered in the classroom. 

Mathematics: Level of difficulty 

In comparisons between primary and secondary mathematics, 181267 (6.7%) pupi I 

comments indicated that mathematics was the same in each sector, whereas in 28 (10.5%) 

comments pupils thought secondary mathematics different or better than in primary school. 

Mathematics was not considered an easy subject, some primary (45, 16.9%) and many 

secondary pupils (l05, 39.3%) thought the subject "hard" or "difficult". The word "hard" 

was occasionally used in the same sentence as "challenging" whereas the word "difficult" 

often related to something that could not be done. 

Some pupils experienced acute problems with mathematics. They were aware of their 

difficulties and commented on the strategies they employed to mask an inability to tackle 

class work. Most of these pupils had encountered problems in both sectors, 

Floyd: " .. a lot harder and I can't do most of it so I just copy" 

Christian: .... easy but I don't pay attention" 
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Michael: " .. easier and not as challenging so I don '( try as much" 

lain: " ... hard so I scoff (make fun) most of the time" 

A TIME OF CHANGE 

It is not possible to ascertain when pupils' difficulties began or how long it took to develop 

the strategy, and whether this was done consciously or not. However, pupils were now not 

only consciously using the strategies in class but also able to describe them. 

The word "boring" was used by same number of pupils (30, 11.3%) in primary and 

secondary school, some of whom used the same word in each questionnaire. Some pupils 

tied the word in with what was happening in class, linking the word boring to mathematics 

as being too easy or too hard. Boring might not have referred to mathematics at all as one 

pupil commented that mathematics was "boring but less boring than other subjects". Not 

all pupils felt positive about mathematics in secondary school as Joanna considered 

mathematics was "really boring we have just done revision. In primary I was learning 

something and it was fun in primary now I am always bored sick" 

Environmental aspects 

Certain aspects of the environment caused problems for pupils. Secondary mathematics 

involved increased amounts of homework, classwork and assessment. Some pupils (14, 

5.2%) felt they were coping with the work whilst others (3, 1.1 %) saw the work as being 

complicated and/or confusing. Some pupils noticed a change in the environment as they 

moved to secondary school with an increase in the "pace" of the work (4, 1.5%), a more 

"sociable" element to the class (1, 0.03%), the need to make "more effort" (2, 0.07%) and 

a recognition that they were "learning more" and being "pushed more" (4 and 2, 1.5% and 

0.03%). 
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Resources 

Aspects of the curriculum and resources used in secondary mathematics were also 

highlighted by some pupils (21267) who saw mathematics as having a greater variety of 

topics than primary school. A small number of pupils (2/267) expressed their enjoyment of 

the use of different resources in secondary school and saw them as assisting with increased 

understanding. There were also pupils who appreciated the resources used in one school 

and enjoyed the freedom these resources allowed. 

Challenge and Motivation 

Primary pupils did not use words such as "challenge" and "difficult", although secondary 

pupils (24, 9.0%) applied the words to mathematics. Challenge, interest and fun imply 

motivating factors and most pupils who employed the words were those who improved 

over the transition. 

Allison: .... interesting how numbers work. maths is easy for me . .. 

Niall: .... a lot harder but I like the challenge . .. 

Janice: .... more challenging but not too hard. it isfim because my teacher makes itfun." 

5.4.5.2.4 Mathematics and the future 

Mathematics appeared to make more impact as a subject in secondary school than it had 

done in primary school, as more pupils commented on content, resources, teacher and 

environment. Pupils also began to see it in relation to other subjects on the timetable and 

their own personal futures. Although 24 primary pupils used the word "future" and some 

pupils saw mathematics as "important", it was not until secondary school that specific 

careers were mentioned. The move to secondary school appeared to help pupils realise that 
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there was "more to learn" and application and effort required if pupils were to meet a 

personal goal. Increased assessment possibly contributed to pupil awareness of personal 

perfonnance in secondary mathematics and led to highlighting perfonnance compared to 

the primary school focus on importance and future of mathematics. Mathematics was still 

considered important by some pupils (19, 7.1 %) in secondary school and some pupils (6, 

2.2%) did mention the future, but sentences usually contained an additional phrase 

specifically related to careers or aspirations. 

Jade: H •• good because I am learning more and more and it is good because I need it for 

being a lawyer. " 

David: H •• one of the most important for me because I need an accountants education. " 

5.4.5.3 Transition to adolescence 

Moving from limited language to more freedom of expression, starting to establish adult 

goals, becoming less self centred and making considered comparisons (for example, with 

mathematics in primary school) were considered as part of the transition to early 

adolescence in Havighurst's (Ingersoll, 2(02) tasks of adolescence. Many pupils in this 

study, through their responses to the questionnaires, showed one or more aspects of this 

transition. This was expected, as pupils completing the questionnaires were a year older. 

They had also spent nine months in English departments in each school where the 

emphasis was on extending and improving descriptions (5-14 curriculum). 

Type of response 

In a comparison of responses to the sentences the writing style, including the language 

used and the focus of comments made, showed some change for many pupils. 

1. Language: Between primary and secondary school pupil language changed. In 

primary school pupils used spontaneous, excited language, for example, "brilliant", 
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"YIPPEE', "I love/hate maths", "great" and "I want to do weif'. In secondary 

school the spontaneity was not so evident although enthusiasm was still expressed 

with pupils writing about "learning more" and "hard but challenging". Comments 

were longer and the vocabulary more extensive. 

ii. Focus: In primary school, pupil focus was the day-to-day work, what could be 

achieved and the fun experienced. In secondary school, comments reflected a 

broader picture: the level of difficulty of the work, the teacher, and resources. 

Pupil comments from primary and secondary school helped to describe elements of the 

mathematical experience and classroom. In primary school it was simple in that 

mathematics was mostly about being interesting and fun, boring, getting sums correct and 

related to the importance of mathematics for the future. In secondary school where 

mathematics was a subject on the timetable pupils showed awareness of more aspects of 

the subject and identified elements of the environment that were needed for pupil support. 

Pupil comments reflected enthusiasm and interest. The comparison of comments made it 

possible to identify elements contributing to pupil adolescent growth. 

Results in this section highlighted elements of the classroom that supported pupils in the 

classroom such as type of help from the teacher. Elements of the classroom were also 

shown to support aspects of adolescent growth as the work became harder, providing more 

intellectual challenge, facilities to support improvement in writing styles and vocabulary, 

facilities for increased independence, and a situation such that awareness of what the future 

involved such as specific careers was raised. 
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Comments were also collected from all S I pupils and these were aligned to the means 

collected for each classroom. This enabled classrooms to be described by all classroom 

participants. 

5.5 PUPll..S: INTERVIEWS AND DISCUSSIONS 

There were two different types of contact with primary and secondary pupils: informal 

discussions with pupils in primary and secondary school and formal interviews with 

secondary school pupils. 

Discussions with primary pupils took place during the researcher's visits to complete the 

classroom observation, and distribute pupil questionnaires and mathematics tests. The 

topics discussed included mathematical issues and pupil enquiries about secondary school. 

In secondary school most discussions centred on mathematics, experience within the 

mathematics classroom and pupil progress. It was a surprise that a number of sample 

pupils were anxious to identify themselves to the present author. They smiled and 

reminded her that she had spoken to them in primary school, which allowed conversations 

to start without awkwardness and to continue from what had taken place in primary school. 

Arrangements to interview pupils formally were made after the original planning was 

completed and took place at the end of Cycle 2, June 2002. At this time all tests had been 

marked, all questionnaire responses recorded and pupils observed in primary and 

secondary school therefore background information was available for all pupils. Twelve 

pupils from the three primary schools associated with School A were selected for 

interview: six pupils from Cyclel (now in S2) and six from Cycle 2 in S 1. School A was 

selected because of differences in school structure during the month of June when 
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timetables change and pupils have activity weeks and are often out of school. Twelve 

pupils were selected because this allowed one boy and one girl from each of the three 

attainment groupings from two cycles to be interviewed. The interviews were scheduled 

for 10 to 15 minutes per pupil. After consideration of other options such as pairs or groups, 

pupils were interviewed singly. Vocabulary cards, comprising words used by pupils in 

questionnaire comments were laid out within pupils' view to ease the start of the interview. 

Pupils were asked to use their own words, or choose word cards, to describe primary and 

secondary mathematics. Most pupils started by selecting word cards, forgot their shyness 

and then talked more freely. The three areas of focus for the interviews were descriptions 

of primary and secondary school mathematics and their differences, reasons for individual 

progress, and pupil perceptions of the transition and settling into a new school. 

5.5.1 Attitude and activity in mathematics 

In primary school pupils were keen to share their mathematical experiences with the 

observer, discussing methods of solution, mathematical topics they enjoyed, activities in 

which they were involved and software used in mathematics lessons. Pupils usually 

stopped working during discussions and were relaxed, as ifthere was no urgency in 

completing the prescribed task. There were also opportunities to view practical ongoing 

activities in a school, for example in one rural school the small group ofP7 pupils were 

planning the new school garden and accompanied the observer to the garden and shared the 

plans where pupils were using scale drawings in the planning and constructing a database 

to catalogue the plants to be used. 
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In contrast, classroom discussion in secondary school pupils was more formal where pupils 

were focused on their work appearing anxious not to fall behind others in the class and 

talking while they worked. Discussions were mostly related to the topic on which pupils 

were working, methods of solution and resources. 

Pupils noticed a change between primary and secondary mathematics describing primary 

mathematics as "fun", "challenging", "easy", "practicaf', "puzzling", "repetitive" and 

"textbook based" and secondary mathematics as "challenging", "problematic", "hard", 

"ever-changing" and "boring". The increased pressure of secondary mathematics and the 

fact that there was "more to learn" and "there is a lot of it (mathematics)" made pupils 

more anxious than they had been previously. 

Support for pupils in the classroom came from the teacher and the classroom environment. 

Pupils acknowledged teacher explanations and classroom support, and considered the 

subject "well taught" and one where the teacher gave "good explanations". However, 

most pupils found the amount of homework and number of assessments excessive. Rachael 

thought that compared to primary school she had Hoo a lot more homework" confirmed by 

other pupils mentioned, and tests in secondary school were given "one a week rough(y". 

5.5.2 Reasonsfor progress 

Some pupils (5/12) who made positive progress mentioned mathematical posters and a 

vocabulary game initiated by the teacher in the classroom as being helpful. Posters and 

games acted as an aide-memoire in mathematics assessments, like Jane "lfind posters 

good because you can always check up in a test to see if the formula is right. " Pupils 

talked about teacher support and related it to increased self-confidence in mathematics. 
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Janette found mathematics difficult in primary school and that had changed since arriving 

at secondary school: "I used to hate maths but now I love it, my teacher has helped me to 

pass level E which I didn't do in primary ". 

Two boys who regressed came from a small rural school. One boy was particularly shy and 

had benefited from the one-to-one support available in primary school. He was placed in 

an upper class set in secondary school and initially was too embarrassed to ask for help. 

However, as the term progressed teacher support played a part in increasing his self

confidence and subsequent recovery in performance in S2. The second boy was in a lower 

set in S 1 and admitted making little effort after his initial difficulties with mathematics. His 

subsequent grades gave rise to concern at home. In S2. after increased effort. application 

and support from home. there was evidence of improvement. 

5.5.3 Transition problems 

The transition to secondary school was memorable for pupils. Most pupils vividly 

remembered preparations in primary school for the move to secondary school. their 

''primary visit" and the subsequent arrival on the first day. Discussion about the transition 

raised anxieties for pupils while still in primary school and during the initial days of 

secondary school. Pupils said that their main concerns centred on the difficulties envisaged 

in mixing with large number of pupils in secondary school, and initiating ceremonies 

reputed to take place. On arrival at secondary school pupils found they recognised many 

other pupils through previous community activities e.g. football, netball and swimming. 

There was an air of almost disappointment that no initiation ceremonies had taken place. 

The worst scenarios included being sent to the wrong room and the long way round to a 

classroom, which pupils now thought amusing. 
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Topics of discussions with primary pupils were often determined by the pupils in their 

search for more detail about secondary school most of which were related to the transition 

period and what would happen after the move to secondary school. Rural pupils were 

particularly keen to find out more about secondary school and while they expressed 

excitement about the move, a few boys were concerned about 'initiation' ceremonies. 

In discussions with secondary pupils, ten of the twelve pupils thought their expectations of 

secondary school were realistic, which may be related to the town primary and secondary 

school being located on the same campus. In discussion, it was evident that the familiarity 

of the surroundings helped pupils from the town primary school to settle in to secondary 

school more easily than pupils from rural primary schools with the added inconvenience of 

being bussed to school and having a longer day. 

Some primary pupils who lived in isolated areas had outgrown aspects of the rural primary 

school, where they were supervised continuously. In schools such as these girls asked 

questions about the proximity of the secondary school to the supermarket and shops, for 

example Janine enquired "Is it true that you're allowed out of the playground and can go 

to Sajeways at lunchtime?" It appeared that pupils wanted independence from teachers and 

parents and to take part in unsupervised activities planned with a friend rather than an 

adult. In interviews with secondary rural pupils, they appeared slightly more independent 

and less influenced by other pupils than many town primary pupils. This was evident in 

their lack of concern about other pupils' opinions. 

The contrast in discussions with pupils in primary and secondary schools emphasised 

certain changes that had taken place during the transition. The first difference after the 

Chapter 5 



181 A TIME OF CHANGE 

transition was in pupil spontaneity and fun where pupil behaviour was now more reserved. 

Pupils were no longer effusive and chatty, and their approach was friendly but in general 

not attention seeking. The second difference was related to the time out of the lesson taken 

for discussion. Pupils in secondary school were more conscious of other pupils still 

working than they had been in primary school and it appeared as if they did not want to be 

left with work still to do, possibly at home. Concentration on classwork might also be 

related to slight embarrassment at being addressed in a large group with whom they had 

not had time to establish a relationship built on trust. 

Summary: Conversations and discussions with pupils helped to define their areas of pupil 

concern at the transition, highlight the change in attitude in the mathematics classroom and 

a growing desire for independence at the time of the transition. There was no evidence of 

long lasting effects on pupils due to the move to secondary school. Pupils also showed that 

mathematics was important to them and their interest in personal progress. The stories 

about initiation rites raised a sense of anticipation of the unknown rather than terror. 

5.6 TEACHERS: PERCEPTIONS AND COMMENTS 

Primary and secondary teachers dedicated time to a discussion of the curriculum, 

assessment and, pupil performance and problems in addition to completing the Teacher 

Questionnaire: Primary or Secondary This section contains the results from analyses of the 

responses to the questionnaires (Section 5.6.1), and highlights of discussions with teachers 

(Section 5.6.2). 
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5.6.1 Results from the questionnaires 

The total number of teachers who returned a questionnaire was 49: 17 (3 male and 14 

female) from primary and 32 (12 male and 20 female) from secondary schools. Where 

secondary school teachers taught two S 1 classes and completed only one questionnaire, the 

responses were applied to both classes. 

The analysis of the questionnaires was threefold: summarising the total responses for each 

item in the questionnaire with a comparative study of the results from primary and 

secondary teachers, allocation of marks to each response and a comparison of total scores 

for each group of teachers, and the use of comments made by teachers in the questionnaire 

to support and illustrate fmdings from the other two sections. Summaries of teachers' 

responses to the questionnaires are presented as Appendices D I 0 and D II. Some teachers 

did not answer all the questions and therefore not all frequencies add to 32 or 17, the 

number of secondary and primary teachers. Each questionnaire was divided into six parts 

with Part I containing items 1-6, Part 2 items 7-11, Part 3 items 12-17, Part 4 items 18-22 

(Primary Questionnaire) and 18-23 (Secondary Questionnaire), Part 5 Items 23 (24)-27(28) 

and three additional items at the end of the questionnaire. Items in each part were similar 

with a few included in the questionnaire applicable to only one sector. 

The frequencies of primary and secondary teacher responses were compared and 

subsequent Chi-squared testing performed to test for the significance of differences in 

teacher perceptions in certain items. Three main differences were detected between the 

results from each sector related to teacher enjoyment of working with their class, teacher 

ability to reach the most difficult pupils and teacher methodology. Comments made by 
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teachers at the end of the questionnaires have been used throughout this section to illustrate 

certain points. 

5.6.1.1 Teachers' Questionnaires: responses 

Part 1 of the questionnaire was related to classroom interaction. The teachers class was the 

focus of the first six questions setting the climate of the classroom. Primary teachers 

(16/17) saw pupils enjoying their work in the classroom whereas 25/32 secondary teachers 

thought pupils enjoyed mathematics in their classroom. Pupils were generally considered 

helpful in each sector, although pupil behaviour appeared to have deteriorated slightly by 

the time the pupils had reached secondary school as 13/17 primary teachers thought pupils 

were occasionally badly behaved and this became 31132 in secondary school. However, 

these secondary teachers (28/32) also saw pupils as showing enthusiasm and interest in 

mathematics. 

Two items from Parts 1 and 2 related to enjoyment of working with the group of P7 IS I 

pupils (Items 5 and 7, Table 5.22). While 14/17 primary teachers "strongly agreed" that 

they enjoyed teaching their group ofP7 pupils, no teacher enjoyed teaching all aspects of 

mathematics to the same degree. Teaching the class in general and teaching mathematics 

were two different activities for most primary teachers, who distinguished between their 

enjoyment of teaching overall and specifically teaching mathematics. In primary school 

even although all teachers enjoyed teaching, slightly more than half of the group (10/17) 

enjoyed teaching all aspects of mathematics. 

Mr J.: .. lfind teaching maths very rewarding and am particularly interested. I enjoyed 

maths myself at school so this may have a bearing . .. 
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Table 5.22 Primary Teachers' Response to Selected Questionnaire Items 

No Sentence 

5 I enjoy teaching this group of P7 pupils 

Frequency of teachers' responses 
N=17 

ABC D 

14 3 0 0 

7 I enjoy teaching all aspects of mathematics to P7 pupils o 10 6 

11 I would not be confident if I had to teach Maths at Level F 0 4 10 3 

A: Strongly Agree, B: Agree, C: Strongly disagree and D: Disagree 

Where primary teachers considered teaching P7 pupils over all subjects and teaching 

mathematics specifically differently, this might be related to item (11) related to 

confidence in teaching mathematics at a higher level. Here, four teachers agreed that they 

lacked confidence at that level, some evidence for this was seen where some teachers 

required detailed teachers' notes for using a particular mathematics course. Some teachers 

wrote about their confidence and level of personal attainment in mathematics and 

explained how they came to enjoy mathematics or why they had always enjoyed learning 

and teaching the subject. Ajob share (0.5) teacher, Mrs Q., explained initial childhood 

difficulties with mathematics and perceived that sharing these problems with pupils 

assisted them with their difficulties. 

Miss R.: "/ e,yoy teaching maths a great deal. / tended to have a 'fear of numbers' as a 

pupil and as a result I feel very aware of pupils needs and worried. I feel/teach maths in a 

very thorough manner due to being no real expert and I seem to get down to basics for my 

own need as well as the pupils . .. 

Most secondary teachers (31/32) enjoyed teaching their S I class as a group although four 

did not enjoy teaching all aspects of mathematics. Also some secondary mathematics 
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teachers (15) did not enjoy teaching pupils every topic in S I/S2. Table 5.23 contains a 

sample of items related to secondary teacher responses to the teacher questionnaire. 

A comparison ofthe primary teacher response to that of the secondary mathematics teacher 

suggested that the curriculum was also partly responsible for the primary teachers lack of 

enjoyment in teaching all aspect of mathematics rather than, or in addition to lack of 

confidence. 

Table 5.23 Selected Items and Responses/rom Teacher Questionnaire: Secondary 

No. Sentence 

5 I enjoy teaching this group of S1 pupils 

7 I enjoy teaching all aspects of mathematics to S1 
pupils 

II There are certain topics in S1/S2 maths which I do 
not enjoy teaching 

Number of teachers' responses 
N=32 

A B C D 
10 21 0 

8 20 4 0 

14 13 3 

A: Strongly Agree, B: Agree, C: Strongly disagree and D: Disagree 

The second difference highlighted the different views of primary teachers (17/17) and 

secondary school teacher (19/32) where primary teachers were more likely to believe they 

could get through to the most difficult pupil. This might be linked to the P7 teachers 

teaching the oldest group of pupils in the school and perceiving that slhe capable of 

helping each pupil to make progress at some level. Another reason might relate to some 

primary teachers' control of pupils, as discussed by Hargreaves (1999) (Section 2.5.3), 

where the teacher may not want to admit an inability to reach a pupil. In secondary school 

the situation is different, where mathematics teachers are likely to be aware of a number of 

pupils who are difficult to reach and know from experience that pupils exist in each year 
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group who fail to make progress in spite of teacher efforts. While there may be many 

reasons why pupils fail to make progress, one teacher saw the subject of mathematics as 

the root of the problem. 

Mrs L.: "Too many (pupils) enter Sl full of enthusiasm and are turned off over the years 

because they perceive the subject as too difficult and/or irrelevant. " 

The third difference detected in the comparison of responses to the questionnaires was 

related to classroom organisation and methodology, where primary teachers were more 

likely to group pupils than secondary teachers. 

Primary school teachers (12/17) were more likely to view grouping pupils for mathematics 

as desirable than their secondary colleagues (7/32). This was possibly related to class size 

in primary schools, as most of the primary schools had either small classes or seating laid 

out in groups. One primary teacher, with a large class (33), saw grouping as desirable but 

impossible in his situation, and commented on his difficulties in trying to set up groups. 

Mr G. "Class sizes are Significant. My present class has 33 pupils so the logistics conspire 

against group teaching. Ideally problem solving should have a big oral component when 

reporting method back to the group but the group sizes are too large. " 

In secondary school, class sizes usually contained approximately 30 pupils in each section, 

with seating arrangements in twos so that pupils might work with each other. Teachers 

may not have considered the arrangement as 'grouping' and yet in primary school pupils 

may have been grouped in pairs. In secondary school discussion was regarded as an 

important part of mathematics by teachers but not favoured by primary teachers, although 

"reporting bac/i' was considered necessary 
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There were a number of areas related to the classroom environment highlighted by the 

differences in responses to the questionnaires such as resources, 5-14 curriculum, 

assessment and parents. 

Highlights 

Concern regarding resources in mathematics classes was most prevalent in secondary 

school. Teachers expressed the need to maintain pupil interest in spite of the change in 

level of difficulty of mathematics in S 1 and external pressure of adhering to the 

curriculum. One mathematics teacher was unhappy in that "A very big syllabus leaves little 

time (to follow items of pupil interest in maths). It is therefore harder to make maths 

'fun "." In Item I 0, the issue of the sole use of a textbook making maths "boring and 

repetitive" was raised. 

Most teachers, 13117 primary and 22/32 secondary, agreed that additional resources were 

necessary although one secondary school teacher considered the single resource used in 

most Scottish primary schools led to pupil boredom before arrival at secondary school. 

Teachers in each sector commented on searches for additional resources such as ICT, to 

enhance their teaching and interest pupils with one teacher frustrated over lack of time 

available to do this ... There is a lot of software available but I have no time or opportunity 

to try it. What a waste!!" 

Pupil attainment at a particular level in 5-14 testing was not perceived as important for 

either primary or secondary school teachers, where 3/17 primary and 5/32 secondary 

teachers agreed that Level E was desirable before the end ofP7 or S I. Secondary 
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mathematics teachers found external pressures such as targets and National testing affected 

their delivery and presentation of mathematics. 

Mrs P.: "My main frustrations are: target driven teaching with no time to look at the 

interesting side of maths, ... and constant changes in policy with no time to allow it 10 

settle . .. 

Mrs M.: "Expectations of what schools and teachers will be able to do have risen beyond 

the capability of schools and teachers to deliver . .. 

Miss F.: "Ifeel strongly that too much pressure is being exerted on departments to meet 

exam pass targets, often to the detriment of making the subject interesting for the pupils . .. 

Teacher perceptions of parents and their influence on pupil progress through support and 

interest showed that primary and secondary school teachers recognised parental interest as 

an important contribution to pupil progress. They saw parents as a support for their 

children with homework, and parental interest as a key element of pupil progress. 

Secondary school teachers (20/32) were more likely to expect parental contact with the 

school regarding their child's progress in mathematics than primary school teachers (3/17). 

However, the result is likely to relate to teachers' interpretation of "contact about progress 

in mathematics". Parents might contact the primary school about a child's general progress 

including mathematics whereas in secondary school, mathematics departments were aware 

only of subject specific contact. Also, response to parents' evenings in primary school 

reflected a general interest in the child's overall education whereas in secondary school, 

parents selected certain departments for a timed interview. 
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5.6.1.2 Scoring in teachers' questionnaires 

Each teacher's questionnaire was scored in using the same method. In Parts 1,2,3, and 5 

teachers had to select "strongly agree", "agree", "disagree" or "strongly disagree" (A, B, 

C or D) after reading each sentence. Marks of 4,3,2 and 1 were allocated to A, B, C and D 

respectively. Some sentences were reversed and the marks 4,3,2 and 1 allocated in the 

reverse order. Parts 4 and 6 contained a YESINO response to sentences, with 4 marks 

awarded for a YES and 1 for a No and the reverse applying in reverse sentences. Part 4 

contained one question less in the questionnaire for primary teachers than in that for 

secondary teachers. 

Scores were summed for each section into the six sections describing different aspects of 

the environment. A sample of these results for some teachers is shown in Table 5.24, and 

the planned future use of the scores was as a contributory part of a 'classroom profile' 

(Section 5.8.1). 

This section reports the overview of teachers' perceptions as a group and a comparison 

between sectors in the different parts of the questionnaire. 

Table 5.24 contains the scores of a sample of 11 teachers, six secondary and five primary 

teachers (male and female) for each part of the questionnaire. The table also shows the 

means of the total group of teachers for each section. Five parts only of the questionnaire 

are reported here because the results from the sixth part were almost identical for each 

sector. In part 1 (items 1-12) primary teachers' scores were higher than those for secondary 

teachers partly due to primary teachers more extreme views strongly agreeing or 

disagreeing for certain items. Teachers in secondary school were less likely to know pupils 

as well as the primary teacher and therefore unlikely to feel as strongly about many items. 
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In part 2 secondary teachers showed more contentment with mathematics than their 

primary colleagues. Part 3 shows equivalent means for each group of teachers in interest 

in mathematics and part 4 possibly reflects the mathematics teacher confidence in 

methodology compared to the primary teacher. Part 5 is difficult to compare as there were 

different numbers of questions for each group. 

Table 5.24 

Differences in Primary and Secondary School Teacher Perceptions of the Classroom 
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Part 3 of the teacher questionnaires focused on methodology and this was found to be 

primary teachers' main area of focus. Primary school teachers preferred teaching 

mathematics through real life situations, board games, puzzles and problem solving as 

''pupils generally enjoy these activities." Teachers had flexibility to employ cross

curricular approaches through subjects, such as Environmental Studies with graphs and 

surveys, and costing for school events and collating lunch numbers. This approach was 

considered to " .. reinforce processes and help the pupil's understanding." The curriculum 

in primary school centred on Number, Money and Measure with topics that lend 

themselves to cross-curricular activities. However, the curriculum in secondary school, the 

numbers of pupils in each year group and the single subject focus meant that cross

curricular approach was not possible. Also in secondary school the curriculum changed 

including more fractions, percentages, algebra and shape, and more teacher planning, 

thought and integration into the curriculum would be required if they were to be 

incorporated into a cross curricular approach in the present Scottish curriculum. 

Sentences related to teacher classroom procedure, monitoring pupil work and the provision 

of extension work in mathematics for pupils, were included in Part 4. It was impossible to 

compare scores in this section because the secondary teacher questionnaire contained one 

additional question to that in the primary questionnaire. However, it was possible to make 

comparisons of specific items in the questionnaires that were identical. The differences 

recorded by teachers in each sector were related to the difference structures of the school 

day in primary and secondary school where pupils were in the primary classroom 

continuously and in secondary school mathematics classroom for three or four hours per 

week. 
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Responses to the teacher questionnaires highlighted differences in perceptions of certain 

areas in the teaching of mathematics in each sector. The main differences were related to: 

o enjoyment of teaching a class and teaching mathematics to a class, 

o teacher perceptions of their ability to get through to all pupils, 

o sector different approaches to teaching 

Teachers' daily classroom procedure and type of parental contact also showed differences 

and these were related to particular primary or secondary sector. 

Comments, views or opinions were invited at the end of the questionnaire about personal 

mathematical experience of teaching, with topics suggested such as learning and teaching, 

the curriculum or resources. Some teachers maximised the opportunity provided to air their 

views on educational matters writing at great length about National or Local Authority 

issues, school level topics, resources and difficulties in pupil learning. A selection of 

comments is included in this section and reports from discussion in the next section. 

5.6.2 Talking to teachers 

Procedures involved in this study such as observers' visits, application of questionnaires 

and tests required consultation with teachers on many occasions and therefore informal 

discussion was preferred to that of formal interviews. This approach meant that teachers 

might be consulted if necessary on each visit to provide additional information on items 

such as setting, individual pupil progress, pupil behaviour, or course details. Many hours 

of informal discussion took place during Cycles I and 2 and relevant details of 

conversations recorded. Fonnal interviews might have increased pressure on teacher time 

and reduced their willingness to co-operate on other occasions. Also the less formal 
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contact encouraged teachers to discuss topics and provide information most important to 

them at different times of the session. 

The content of discussions with primary and secondary school teachers tended to focus on 

different areas. Visits to primary schools usually began with a meeting with the head 

teacher where discussions revolved round the background of the school, pupils in P7 and 

mathematics schemes of work, whereas those with class teachers focused on individual 

pupil progress, resources and practical work. One teacher highlighted the progress made by 

a pupil who was working at a level beyond others in the class (primary test score of 78%) 

and described attempts to provide appropriate resources for the pupil. Subsequent 

discussion with the pupil showed her working on a different textbook from other pupils 

and selecting preferred topics from the book. Although the girl was described as a high 

achiever, she was a high achiever relative only to the group and not to all pupils in the 

sample. However, results from S ltest scores identified her as an improver. The individual 

interest and high expectation of the teacher in primary school might have been contributory 

factors to this pupil's progress. 

In secondary schools, the majority of discussions were with heads of department who 

provided an overall description of resources employed, timing of S I course and procedures 

used to set S I classes. Class teachers provided more detailed information related to pupils 

and their progress. Secondary school timetable constraints and teacher commitments 

created difficulties in finding times for discussions with staff. However, comments arising 

from informal discussions during lunch and break times provided more background of 

individual pupils, school and department than might have emerged from formal interviews 

with a small sample group of teachers. 
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Discussions with teachers emphasised the different focus between teachers in each sector. 

Primary teachers were concerned about methodology, how they delivered a topic in 

mathematics, and secondary teachers were more concerned with resources and the 

provision of interest and subsequent motivation for pupils. One of the main differences that 

emerged in discussions with teachers in each sector was the different view of mathematics. 

Many primary school teachers saw mathematics as a life skill or ability with number. and 

used phrases such as "an important life skill", "an essential subject necessary for everyday 

life" and "the ability to work with number in al/ situations ". Secondary mathematics 

teachers also touched on the skill basis but had a more global view of mathematics, a "tree 

of life, the basis of everything" and were interested in aspects such as spatial, algebraic and 

applications of mathematics. 

Summary: Differences were evident between teachers in each sector in: 

o mathematics teaching methodology 

o enjoyment of teaching mathematics 

o perceptions of the possibility of reaching all pupils. 

Through discussion primary teachers were interested in improving their methodology 

while secondary teachers were more focused on resources to use in the class to increase 

pupil motivation and interest. 

The classroom environment is again the focus in the next section where the observer's and 

total S I class perceptions are analysed. 
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5.7 CLASSROOM ENVIRONMENT: DESCRIPTION AND PROFILE 

The classroom environment is described through two different sets of perceptions in this 

section, those of the observer (Section 5.7.1) and the whole ofSl pupils (Section 5.7.2). 

5. 7.1 Observer perceptions 

This section contains observer's perceptions of the classroom as recorded in the 

Observation Schedule (Appendix C7) including descriptions of some classes at work. 

All primary school classes (17) were observed. There were 38 secondary school 

mathematics class sets containing sample pupils in Cycles 1 and 2 although only 26 classes 

were observed, due to difficulties with the timetable in certain schools on the dates 

allocated for observation. Classes omitted were those containing small numbers of sample 

pupils. The observation schedule proved to be a useful record of what happened in anyone 

classroom over a period of approximately one hour. 

The completed schedules for each class set observed contained four main parts 

contributing to data describing the total classroom environment. The first part was used to 

describe the physical background of the classroom, the lesson or activity and resources 

used on the day of the observation visit. In the second part the climate for the lesson was 

set with a description ofthe teacher approach, perceived pupil motivation and support 

available for pupils within the classroom. The focus in the third part was on pupils, the 

differentiation of work within the classroom and the competitive element observed 

between pupils. Teacher control and teacher relationship with pupils were the subject of 

the last part of the schedule. A certain degree of subjective judgement was required in this 

part to state whether for example the teacher was perceived as" warm and supportive". 
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An observer's score was calculated from the completed schedules. In Part I of the schedule 

a mark out of four was related to the appropriate resources employed and the pupil 

mathematics activity during the lesson. Part 2 also had a mark of four, two for setting the 

climate where half marks were allocated to a good spread of teacher time and organisation. 

Another two marks were available for teacher support where the teacher discussed for 

example, progress or homework with pupils. In Part 3, four marks were again available, 

two for an above average number of differentiated tasks provided for pupils and two for an 

average level of competition existing in the classroom. The fourth part had two marks for 

evidence of non-overt teacher control and two marks for maximum teacher pupil 

interaction. The maximum score was sixteen and in primary schools these marks ranged 

from 8 to 15 and in secondary schools from 6 to 14. It was difficult in one hour to observe 

all different aspects of the classroom environment because there may not have been a need 

for each aspect in every lesson. 

Observations from the schedules are reported in Sections 5.7.1.1 to 5.7.1.4. Results from 

parts of the schedule are combined, with those from parts one and two reported in Section 

5.7.1.1 and from parts three and four in Section 5.7.1.2. The combined results from 

classroom observations and additional notes taken during observed lessons were used to 

measure the effects of the formality of the secondary school mathematics classroom 

(Section 5.7.1.3) and the effects of resources (Section 5.7.1.4). 

5.7.1.1 The Classroom Environment 

The classroom decoration and location were important aspects of the environment. There 

were differences in the physical aspects of the classroom environment in each sector. 
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In primary schools, classes observed each used one classroom for most subjects including 

mathematics. Rooms were either self-contained or part of an open area where other classes 

were working. Teachers and pupils were familiar with their classroom, having spent at 

least one school year working in the same environment with all resources on site for use in 

the lesson. Computers used in some lessons were either situated in the classroom or in an 

area close by. Classroom furniture in all schools was small size and proved uncomfortable 

for some of the taller P7 pupils. Most classrooms had desks set out in groups except in two 

of the larger town schools where desks were in rows. Two town schools had large 

classrooms that easily accommodated 30 pupils whereas the other two town schools, 

associated with School C, had smaller classrooms. Most rural primary schools had small 

numbers of pupils in a large room, including those with composite classes, allowing more 

space for pupil movement. 

Larger primary school classrooms had a large black/white board that was not always the 

focus of the seating in the room. In some classrooms the teacher sat in a chair in a clear 

area of the classroom and used a small, hand held whiteboard (60cm by 60cm) on which it 

was possible to write and erase with ease. A group of pupils was usually selected to leave 

their desks and sit on the floor around the teacher while the day's lesson was explained 

using the board in the same way as a larger fixed board. 

The majority of classrooms were well decorated, with pupil work on display and usually 

related to some topical or annual event, such as an election or Hallowe'en. Three out of 

fourteen classrooms had mathematics work or posters on display and one primary school 

had a maths comer with games, puzzles and mathematical equipment. The classrooms with 

mathematics work and posters on display were organised by teachers who expressed most 
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enthusiasm and interest in the subject and who "strongly agreed" that they enjoyed 

teaching mathematics. 

In secondary schools there were no open plan classrooms. Teachers tended to occupy the 

same classroom each day and pupils moved to the room when mathematics was timetabled. 

Pupils were unlikely to be in the rooms for any other subject. All secondary classrooms 

contained full size desks and chairs and placed in rows, usually with fifteen sets of two 

desks, and seating arrangements such that the focus was the blacklwhiteboard and the 

teacher's desk at the front of the room. Classrooms were generally not large and there was 

little room for pupil movement. Decoration usually included at least one mathematical 

poster with mathematics equipment and resources stored around the room. 

In Schools Band C all classrooms in the respective mathematics department were situated 

in one area with a resource room close by. The resource room was a general-purpose area 

for mathematics staff to store additional resources, to work alone or with a colleague. In 

contrast, School A had three mathematics rooms close together with the remaining classes 

being taught in other areas in the school at some distance from the main department and 

there was no central base. Difficulties occurred where the teacher used the classroom at 

some distance from the department. The room used was not set up for mathematics, that is, 

no posters or equipment were on site and the teacher had responsibility for ensuring that all 

equipment required was available for pupils: extra jotters, worksheets, rulers, calculators 

and homework jotters. In observation of the lesson conducted in this classroom, there was 

an air of disassociation with mathematics, with French words on the whiteboard and a 

modern language poster slightly offset on the wall. Teacher and pupils arrived 
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simultaneously and some time elapsed before the lesson started: Lesson 1 reflects some of 

the difficulties that can arise in such a situation. 

Lesson 1: The class contained 30 pupils and was the upper set of two classes. Seven 

members of this class were from the sample group; four improved and three regressed, 

none exceptionally. The aim of the lesson was to make a model of a tetrahedron with the 

main resource an SMP booklet on 3D figures. Pupils talked amongst themselves while the 

teacher talked through the instructions in the booklet, describing the procedure and use of 

equipment. Pupils were asked to construct the net of the tetrahedron on a piece of paper, 

cut out the net, fold and glue it together to complete the 3D shape. The first piece of paper 

issued to pupils was too small for the net to fit, causing confusion for the pupils. The 

teacher had to return to the department to collect paper the correct size for the lesson. 

When the teacher returned, some pupils had already lost interest or had difficulties with 

details of the construction, many because offailure to listen to initial instructions. Most 

pupils eventually completed some 3-D shape, though not necessarily a tetrahedron. Some 

pupils forgot to draw flaps causing difficulties in gluing the shape together, and others had 

failed to pay attention' - accuracy in the drawing and the shape therefore did not fold into a 

perfect tetrahedron. Pupil interaction with pupil was high although not focused on the 

properties and possibilities of the tetrahedron. The teacher, who expressed her enjoyment 

of teaching this group, showed a high level of interaction with the pupils throughout the 

lesson mostly attempting to adjust models, which had been drawn inaccurately. Although 

the teacher expressed a high level of satisfaction with the class, pupils showed their 

dissatisfaction with all classroom dimensions in the questionnaire responses. 

A similar activity took place in a mathematics classroom within the department with the 

teacher more relaxed and all resources on hand and this is illustrated in Lesson 2. 
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Lesson 2: This S 1 class of 30 pupils was also the upper set of two classes. In this instance 

the class contained 15 sample pupils, 10 of whom improved, 2 exceptionally and 4 

regressed, none exceptionally. The teacher used the room on a full time basis and had 

decorated it with interesting posters and displays. The aim of the lesson was to construct a 

cube from card by first drawing a net. In this lesson the teacher gave verbal instructions 

accompanied by written instructions, which were passed to each pupil. All equipment was 

available and card had been cut in a rectangle, roughly the required size. Pupils set to work 

and apart from initial queries were on task. As the task progressed, pupil interaction with 

pupil increased but was mostly focused on comparison of the progress of the 3D models. 

Teacher interaction with pupils was also high as the teacher discussed for example, the 

comparison of cubes and cuboids with pupils. Teacher and pupils expressed above average 

levels of satisfaction with the class in questionnaire responses. 

The two examples selected highlighted situations that could arise on any day related to the 

classroom location and activities, and contribute to a pupil's positive or negative view of 

the classroom. Decoration and structure contributed to pupil support within the classroom 

environment. 

5.7.1.2 Classroom environment: teacher and pupil interaction 

In primary and secondary classrooms the level of interaction of teacher and pupils varied. 

This section includes descriptions of three lessons, the Lessons 3 and 4 from primary and 

the Lesson 5 from secondary school. All lessons included an element of challenge, support 

and a high level of teacher and pupil interaction. The experience was positive for pupils 

and one in which they were totally task focused. 
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Lesson 3: Eight P7 pupils in a small rural school were involved in a problem-solving 

lesson. The task was to design a model of a cornflake packet with measurements one 

quarter of the original pack. After a discussion about the task, each pupil was asked to 

guess how many ofthese smaller boxes would fit inside the original with guesses written 

on the whiteboard. As the work progressed, pupils were observed altering their guesses. 

Throughout the lesson pupils were focused on, and appeared to enjoy the challenge of the 

task and gained satisfaction in reaching the correct solution. Teacher discussion with pupils 

continued by extending the problem to other fractions of the original pack as the lesson 

drew to a close. 

Lesson 4: The P7 class contained 32 pupils from a town school and the subject of the 

lesson was compass bearings. A whole class session in mental agility and mathematics 

vocabulary questions preceded this lesson. Since this school was in the fishing town area, 

the teacher, Mr D., related the compass bearings to some fishing vessels and oilrigs off 

shore using a map attached to the board. Pupils began by drawing the mariner's compass 

and progressed quickly to worksheets where circular protractors were used. Some pupils 

began the extension work using triangulation whilst others continued to work on earlier 

exercises. As the class contained a mixture of pupils of different levels of attainment this 

was expected. This class was seated in groups for the lesson and showed a high level of 

interaction with the teacher and with each other, all task focused. There was also an air of 

competition as pupils progressed to each stage of the lesson with a measure of help evident 

between some pupils. Interest and enjoyment were expressed in the activity, pupils liked 

using the equipment and related to the content of the lesson. 
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The classroom environment in both schools was positive and many pupils from classes 

described in Lessons 3 and 4 improved in secondary school, some exceptionally. There 

were two common factors in these classes. 

• Pupils from these classes moved as a group to secondary school. Most pupils (6 out 

of 8) from the rural school were in the same class a top set out of two, and 17 out of 

32 pupils from the town school were in the same secondary mathematics class set, a 

top set out of three. 

• A high level of interaction between teacher and pupils was observed in primary and 

secondary schools during observation sessions. 

The classes described in Lessons 3 and 4 comprised mostly of high attaining pupils. 

However, many positive aspects of the classes observed were also effective in classes 

containing low attaining pupils. Lesson 5 describes such a class (secondary school) with 24 

pupils, nine sample pupils, five of whom improved, two exceptionally and four regressed, 

one exceptionally. 

Lesson 5: The lesson was based on multiplication and division of decimals by 10, 100. A 

learning support teacher was present to support pupils with specific learning difficulties. 

The class teacher spent some time settling the pupils quietly, spending five minutes on 

mental agility. The lesson started with the use of a metre stick to remind pupils about 

relationships between 10, 100 and 1000. An overhead transparency was then employed to 

take pupils through a question and answer session with whole class involvement. Pupils 

then worked on a short worksheet for about twenty minutes. All pupils were focused. and 

showed satisfaction when correct solutions were obtained. Both teachers moved round the 
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class continuously to support pupils and correct work. The class contained some pupils 

with behavioural problems who responded positively to the support available and kept on 

task throughout the lesson. Pupils in this class expressed high levels of satisfaction with 

their class and teacher and generally felt positive about their mathematics experience in 

secondary school. 

High levels of interaction between pupil and teacher were noted to contribute to a positive 

classroom environment that supports pupil progress. 

5.7.1.3 Formality of the mathematics classroom: effects on pupil progress 

During the observations, it was evident that the formality of the mathematics classroom 

had few equivalents in the primary sector. Because there were differences between sectors 

there was a possibility that formality of the classroom might be a factor in pupil progress. 

This section examined aspects of formality to search for evidence that it affected pupil 

progress. 

All secondary classrooms had similar physical environments and teachers used similar 

methods through a variety of resources. The formality of a mathematics classroom is 

related to a number of situations: the physical environment, the daily timetable, teacher 

control and the interaction of pupil and pupil, and pupil and teacher. 

1. In classrooms desks are positioned in rows and facing the front of the room creating 

an ordered, formal layout. 

11. Lack of pupil movement in a formal arrangement contributed to the regimented feel 

of the environment. The limited size of secondary classrooms leaves little space for 

pupil movement during the period compared to primary school where, even 
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although classrooms were small, the structure each day is such that pupils are able 

to move within the class or school. 

iii. Teacher control was more overt in secondary than in primary school, confirming 

Hargreaves (1999) view. This is probably related to short time spent in 

mathematics classrooms compared to that in primary school when there is little 

opportunity to build a relationship. As the session progresses, teachers perceived 

control as possibly changing as pupils become accustomed to teacher expectations 

of behaviour. Some classes observed included individual pupils with behavioural 

problems, some of these pupils were badly behaved and others had problems such 

as ADHD (Attention Deficit Hyperactivity Disorder). Auxiliary support for pupils 

with specific problems, and those with records of need were more evident in 

secondary than in primary school. However, difficult pupils observed in primary 

school became more so in secondary school. Two main reasons for this were: 

firstly, those exhibiting poor behaviour in primary school were often placed in an 

S I class set that contained pupils with similar behaviour patterns leading to 

increased problems and secondly, pupils were reaching adolescence, a time when 

poor behaviour of certain pupils is seen to escalate. In general, pupils were aware of 

the change from the more relaxed environment in primary school to the formality in 

secondary school and commented on "strict" teachers. Some pupils resented the 

fact that general conversation with their friends was discouraged, whilst others 

enjoyed a calm environment where they could focus on class work. However, 

although general conversation was discouraged in secondary classes, some leeway 

was given to pupils to discuss a task quietly with their neighbour. 

iv. Working to an exact timing within the secondary school timetable contributed to 

the need for a formal, structured minute-by-minute timetable. In addition to the 
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time strictures, the volume of curriculum to be taught meant the period had to be 

structured with a time allocation on each task, written, mental and activity. These 

pressures created a continual clock watching exercise, as teachers were observed 

checking watches and classroom clocks and generally preparing for the end of 

period. When the bell rang the lesson had to stop, the pupils pack their bags and 

move to the next classroom. Pupils spent the entire period focused on mathematics, 

either on prescribed work or extensions. For pupils who completed the work within 

class time, extension work was provided and those who were still working on the 

exercise were often asked to complete it in a homework exercise. Alternative 

homework was usually available for other pupils. 

In contrast, in primary schools there was a certain degree of flexibility allowing 

teachers to follow up areas of interest or concern within the daily plan, not 

mathematics related. Where pupils worked independently from textbooks or 

worksheets in the mathematics hour and completed the prescribed work, jotters 

were placed in the 'marking' tray. Pupils were then directed to some alternative 

activity for example, completion of an English essay, project work or to read a 

book. Pupils who did not complete the work within the hour, had to complete it at 

some time later in the day. The hour of primary mathematics was not always 

therefore one hour but could vary from 30 minutes to more than 60 minutes. 

v. There appeared to be 'degrees' of formality in secondary classes with some classes 

more 'relaxed' than others; this was related to the interaction between class and 

teacher. Teacher behaviour was affected by pupil behaviour and different 

approaches were used with different groups of pupils, confirming Hargreaves' 

(1999) view. This was evident where four teachers were each responsible for two 

S 1 sections and in three out of four cases teacher behaviour was observed to be 
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different with each class. Mr T. was observed teaching two class sets: the first and 

third of three sections. He was lively and supportive with the mathematically 

interested group but less relaxed with the lower set and focused on maintaining 

contro!' When questioned about the situation he agreed that one class was easier to 

teach than the other due to the composition of the lower group. This group 

contained a mixture of pupils likely to cause disruption and trouble. He therefore 

had to structure his lessons in such a way that there was little opportunity for pupils 

to display poor behaviour. Mrs K. also had two S I sections, the first and third out 

of three. The lesson observed for the third set was perceived as more fun for the 

pupils and the teacher compared to the lesson for the first set. The teacher 

expressed her enjoyment of working with the lower group; again this was related to 

the composition of pupils within the two sets. The third set contained a small group 

of pupils who mixed well, would tackle all work and exhibited no poor behaviour, 

whereas the top set was a different mix. Mrs K. felt that "The top setjus( don '( gel. 

They are awkward and unreceptive and contain some pupils who do not e'!ioy 

maths. " 

Two other teachers were observed in similar situations in different schools and in 

each instance the composition of the class set dictated the teacher response. From 

discussions with teachers, they perceived the treatment of each class at the 

beginning of the session was similar and that it was only as pupils from different 

primary schools mixed and friendships grew and collapsed that teacher behaviour 

adjusted to accommodate pupil interaction and behaviour. 

In this section the layout of the classroom the differences in teacher control, the secondary 

school timetable restrictions and teacher behaviour all highlighted the fonnality of the 
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mathematics classroom but there was no evidence that formality affected progress. Pupils 

did not appear unhappy or distressed with most pupils observed usually on task in the 

classroom, and most pupils in these classes were shown to have made progress in Section 

5.1. 

5.7.1.4 Resource effects on pupil progress 

Different resources were used in primary and secondary schools. Change was accepted as 

part of moving to secondary school and also seen by pupils as necessary to meet their older 

status. Adolescent changes give rise to a need for change of resources to meet pupil needs. 

All primary schools used the same main resource while the three secondary mathematics 

departments based their courses on different varieties of resources. Pupils recognised the 

changes from primary to secondary mathematics resources and highlighted the different 

presentation of the subject in one resource and increased independence in the use of 

another. 

After six years of using the same resource, primary pupils noted the change. John liked the 

variety of SMP booklets "In primary we did textbooks which had all sorts of maths in it 

but here we work through booklets in one subject for example multiplication. division and 

decimals . .. Amy also enjoyed SMP for a different reason" You are given the chance to 

work individually without the teacher telling you what to do . .. There was a suggestion that 

while pupils had found an aspect of fun and excitement in mathematics in primary school; 

they had outgrown some of the resources. Peter enjoyed the secondary work more because 

.... it is plain sums and not stupid stories." Once in secondary school, pupils were also 

more aware than in previously of the unlimited mathematics to be learnt and this appeared 

to stimulate some pupils and discourage others. In secondary school, pupils talked about 
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being "pushed further" and "working more at my lever, "there's more of it 

(mathematics)" and "more advanced". It appeared from observations and conversations 

with pupils that primary resources were suitable in primary school and teachers made 

efforts to provide fun and challenge and make mathematics interesting for pupils but 

mathematics became more intensive and advanced after the move to secondary school, 

giving rise to the need for new resources. Many pupils were prepared for the new challenge 

and increased level of difficulty, whereas a small group stated their discomfort with the 

subject and their time in the mathematics department. In conversation with some pupils in 

the latter group, their discomfort was not linked solely to the mathematics department but 

to school in general. Another group found other aspects of secondary school more 

enjoyable in subjects such as PE. 

Observations showed that there were aspects of change at the transition that were 

associated with recognition of growth to adolescence, such as: bodily change, in the 

provision of adult size desks and chairs; higher level thinking, with provision of more 

'advanced' mathematics and a variety of resources; allowance for more independence, in 

the provision of work and detachment of teacher. Pupils appeared to recognise these 

changes as part of the process of growth and as such for some acted as motivating factors. 

5.7.2 Sl (whole class) perceptions of the classroom environment 

This section examines S I sample and non-sample pupil responses from the questionnaires. 

The total frequencies of responses are available as Appendix D: Dl2 and 13. When sample 

pupils arrived in secondary school they were placed in 21 different classes in Cycle 1 and 

17 classes in Cycle 2. The number of sample pupils in each class varied, with about half of 

the classes (20/38) containing six pupils or fewer and 18/38 classes between 6 and 12 
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pupils. Most S 1 classes contained approximately 30 pupils and therefore to obtain an 

accurate description of the classroom environment, all S 1 questionnaires from Cycles I 

and 2 were used in the analyses. The classroom environment of all classes was described in 

tenns of the six classroom dimensions and pupil comments from the analyses of the pupil 

questionnaires. 

All S 1 pupils took the task of completing the questionnaire as seriously as sample pupils. 

Questionnaires were received from 1099 pupils over Cycles 1 and 2. Due to time 

restrictions not all classes had the opportunity to complete the questionnaires. However, 

classes omitted were those that did not contain sample pupils. Analyses of the result" 

considered the means of each of the six classroom dimensions and compared them to 

firstly, those means of sample pupils in the same class to determine whether both groups 

perceived the classroom in a similar way. The second comparison of S I means of the 

dimensions was made with other classes in the same school. Although it was not 

considered appropriate to compare class scores between schools, pupil perceptions of 

classroom environments in each school could not be judged on a competitive level and 

therefore the third comparison is between schools. This enabled pupil perceptions of class 

sets to be compared to the attainment level of the class across all secondary schools to 

determine whether high class means of the six dimensions were related to pupil level of 

attainment or school. 

Sample and non-sample class averages 

In this section the analyses included a comparison of pupil means of the six classroom 

dimensions for all S I and sample pupils in one school. This comparison was made to show 

that sample pupils' perceptions of the class are mostly similar to whole class perceptions. 

Chapter 5 



210 A TIME OF CHANGE 

Where a significant difference between means existed, this suggested further investigation 

was necessary to investigate reasons for the discrepancy. 

Table 5.25 Cycle 1: Comparison of Total Class and Sample Pupil Means 

""lass IS PI ~ ICI pP rTi ~ean 

5.93 IS·S3 9.10 5.03 7.66 S.55 7.52 
1311 (5.30) 8.50) (8.70) (5.00) (7.70) (8.30) (7.25) 

8.04 9.71 9.89 5.14 7.18 9.11 S.18 
1312 (8.00) 1(10.00) (10.00) 1(8.00) (8.00) 8.80) I (S.67) 

6.S3 9.07 10.13 5.93 S.10 8,33 8.07 
1313 (6.83) (9.50) 1(10.50) (6.S3) ; (S.67) (9.00) 1(8.56) 

7.22 10,26 9.52 6,00 7.43 10.70 S.52 
1314 (7.11) 1(10.67) 1(10.33) (5.33) I (S.S9) (10.00) (S .72) 

7.00 9,47 9.66 5.53 7.59 9.17 
MEAN (6.S1) (9.67) (9.88) 1(6.29) (S.31 ) (8.83) 

Table 5.25 shows two different groupings of pupils with means of classroom dimensions. 

The first grouping shows whole class averages for the six dimensions and the mean of all 

dimensions and the second shows S I sample pupil means of the six dimensions in 

secondary classes. There is little difference in pupil perception of class Satisfaction (S) and 

Parental Interest (PI) between Sl and sample pupils averages. However, differences exist 

mostly between pupil Perceived Performance (PP) and Teacher Interest (TI) . Perceptions 

of these dimensions tended to be related to pupil previous experience, and pupils from 

different primary schools have had different experiences. The sample group contained only 

eight associated primary schools out of a possible 37 and therefore some differences are 

likely to arise where they relate specifically to classroom experience. 

Differences between the whole S I and sample pupil means of the six dimensions are as 

expected where pupil experience varies. 

Chapter 5 



211 A TIME OF CHANGE 

Whole class averages and levelled sets in one school 

This section examines the results of class means of the six dimensions from four classes in 

one school to determine whether a class mean that is above average suggests the level of 

attainment of the set. Table 5.26 displays the Sl pupil perception means obtained from all 

four S 1 classes in one school. 

Table 5.26 Sl Pupil Perception Means of the Classroom 

Class S PI V CI PP TI Class Level of 
Mean class 

1111 7.6 9.7 9.7 7.4 8.7 10.2 8.88 Lower 

1112 9.9 10.3 11.5 8.9 10.9 11.2 10.45 Lower 

1113 7.3 9.9 10.7 9.4 10.2 10.8 9.72 Upper 

1114 6.4 10.7 10.7 7.4 9.2 9.6 9.00 Upper 

N=122 

The same teacher in the same classroom taught the two Upper classes, 1113 and 1114, at 

different times and the two classes had different perceptions of all dimensions except their 

Value of mathematics. The differences were likely related to the composition of the class. 

The mean of one of the Lower classes was recorded as the highest mean for all classes and 

that of the other Lower class as the lowest, showing that that the class mean does not 

necessarily reflect the attainment level of the class set. 

The result in this comparison showed that high mean scores for perceptions of classroom 

dimensions is not necessarily related to pupil level of attainment. 
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Comparison of whole class means with classes in all schools 

In the previous comparison whole class means were compared for the same school and in 

this section, whole class means for classes in Cycle 2 are compared to detennine whether 

the secondary school community is related to whole class perceptions of the classroom. 

The three secondary schools had been selected for their differences: communities, mix of 

town and rural pupils, school roll and location of classrooms. However, within the 

classroom environment these schools also had many similarities: curriculum, variety of 

mathematics teachers and assessment procedures. 

Table 5.27 presents the classroom dimension means of all these classes for comparison. 

Table 5.27 Comparison of Sl Means of Classroom Dimensions from pupils 

Class S PI V CI PP TI Mean ~evel of 
~Iass 

2113 10.5 10.9 11.3 9.5 9.8 10.7 10.5 Lower 

2221 9.4 11 .4 11.0 5.7 8.7 10.6 9.5 Upper 

2313 7.9 10.5 11 .7 6.8 9.3 9.6 9.3 Mixed 

2242 7.7 10.9 10.8 6.9 8.2 10.7 9.2 Middle 

2222 8.7 10.3 10.7 6.1 8.7 9.7 9.0 Middle 

2314 7.5 10.7 10.0 6.3 7.8 11 .2 8.9 Mixed 

2232 8.0 10.7 10.5 5.6 7.8 10.5 8.8 Middle 

2311 6.9 10.2 10.6 5.8 8.9 9.9 8.7 Mixed 

2231 6.4 10.4 10.3 4.8 9.6 9.5 8.5 Upper 

2112 6.7 9.5 9.3 6.9 7.5 7.5 7.9 Upper 

2212 5.2 9.7 9.6 4.4 7.2 9.9 7.7 Middle 

Dimension 
Means 7.72 10.47 10.52 6.25 8.50 9.99 8.91 
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Classes included in the table have been sorted with the highest mean class score first in the 

list. The table includes classes of all levels of attainment and all schools are represented at 

least twice. Classes at the top of the table, those with the highest mean scores, contain 

classes of all levels of attainment class and include classes from all schools. At the lower 

end of the table, classes are all mixed, middle or upper and again represent all schools. A 

high mean score, for example class 2113, reflects a class where teacher and pupils work 

well together, pupils have a high perception of their own performance and a high value of 

mathematics. In classes such as 2112, where the mean score is low reflects a class where 

teacher and pupils do not work well together and for some reason pupils have a low 

perception of their own performance that is not related to the class attainment level. 

The results indicate that pupil perception of the classroom environment is neither related to 

the class level of attainment nor the secondary school and therefore it is possible to 

compare pupil perceptions of classroom environments across schools. 

Summary: Results in this section considered whole class perceptions of the S 1 classroom 

environment. The results showed that S 1 pupil perceptions of the classroom environment 

were neither related to the level of their class (Upper, Mixed/Middle or Lower) nor to the 

school they attended. 

Pupil and teacher perceptions have been collected, classes have been observed, and all S 1 

pupils' perceptions analysed. In the next section the results from all previous sections are 

collected and used to construct a classroom profile. 
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SECTION 5C 

This section collects results from previous sections and used these to formulate a 

classroom profile, a mechanism for use in the determination of factors related to pupil 

progress. 

5.8 CLASSROOM PROFILE 

A classroom profile is defined and constructed (Section 5.8.1) using descriptions, results 

and data from earlier sections. The profile is used as a tool to determine factors affecting 

pupils progress. Section 5.8.1 describes the construction of the classroom profile and 

Section 5.8.2 a comparison of three sets of two classes highlights elements within 

classroom environment that are linked to pupil progress. 

A classroom profile for all primary and most secondary school classes was structured 

based on results from Sections 5.4 to 5.7. The criteria used in the construction of the 

profile were: 

I. pupil perceptions of classroom dimensions 

2. teacher perceptions of pupils and the classroom environment, 

3. pupil comments 

4. observer perceptions of the classroom environment, 

Additional information available for each class included items such as: sample pupil 

composition of the class, class size and gender division of classes, and secondary test 

scores of all pupils. Pupil test scores for each class were divided into stem and leaf 

diagrams to display the spread of pupil attainment. The addition of this information 

enabled a more detailed description of the classroom to be built. Once each profile was 

Chapter 5 



215 A TIME OF CHANGE 

completed it was classified into one of three categories: highly positive (++), positive (+) 

and less positive (+-). Subsequently pupil progress within each classroom could be viewed 

within the three categories. 

5.B.1 Classroom Profile: Construction 

Steps taken to construct a classroom profile are described in this section with some in more 

detail than others. Outwardly few primary classrooms appeared the same owing to: 

different numbers of pupils, different physical layouts, different teacher interests and 

different teacher methodology. However, certain aspects of the environment were the same 

in each primary school: most pupils worked with the same boys and girls for seven years, 

similar resources were employed, the teacher was a constant in their daily school lives, 

their surroundings were familiar not only to them but also to their parents, and P7 pupils 

showed self confidence in their 'seniority' to younger pupils in the school. The P7 

classroom environment was not specific to mathematics as most subjects in primary school 

were taught in the same room. The variable most likely to affect pupils in the classroom 

was the teacher, through personal characteristics, and interest and preference of the subject. 

In secondary school, mathematics classroom environments appeared to have more 

similarities than primary school but there were also many differences within the 

environment: pupil composition, change of class grouping after 'setting' in October, class 

attitude to mathematics, pupil self confidence and pupil effect on teacher behaviour. 

The composition of a secondary class set varied, some classes had a large proportion of 

pupils from one primary class or school and others contained small groups of pupils from a 

number of different schools, so that no group was proportionally larger than another. 
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Primary classroom profiles were compiled and are described in Section 5.9. 

There were 38 secondary class sets in total from Cycles 1 and 2 where all sample pupils in 

each class completed a questionnaire and Mathematics Paper 1 and 2: Secondary. 

However, only 28 of these classes had been observed and these profiles were constructed. 

The mean scores of the total Sl pupil perceptions of the six classroom dimensions (Section 

5.7.1) were used as the basis for the initial classification of class sets into three categories. 

Mean scores for the 28 classes ranged from 7.4 to 10.9 out of a maximum of 12. 

The mean score for each teacher's five dimensions was then calculated, the scores ranged 

from 15 to 20 out of a possible 24. A high teacher mean score did not always correspond to 

a high Slclass mean score even where the teacher had expressed enjoyment of working 

with the class but teacher comments were also available and were used as reference where 

necessary. 

The third element of the classroom profile was the set of pupil comments and these were 

graded on a 5-point scale. The highest score was five and this score was awarded where 

pupil comments in a class contained no more than one negative comment. Less than five 

negative comments with a majority of positive comments scored four, a balance of positive 

and negative comments, three and where comments were mostly negative the score 

awarded was two. A score of one was allocated to classes where many pupils did not 

respond and most of those who did respond made negative comments. 

An observer's 5-point scale was used for each class with five as the highest possible score. 

The 5-point scale was related to the scoring recorded in the observer's schedule. Also 
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added to the classroom profile was an observer's perception of the level of teacher/pupil 

interaction, High, Medium or Low. 

Table 5.28 Elements of a Classroom Profile with Associated Scoring 

Class Class Teacher Pupil Observer Level of Index 
Mean Mean Comment Comment teacher/pupil (rounded 
Score Score interaction to 1 dli 

1112 10.5 16.6 5 5 High 7.2 
1314 8.6 15.0 3 4 Medium 5.8 
2112 7.9 18.2 1 I Medium 4.8 

An "index" was created to place the classes in an order reflecting level of pupil, teacher 

means, pupil and observer scores and teacher/pupil interaction. This index allowed classes 

to be placed in categories and was calculated by summing half of the teacher's mean score 

(to weight it equally with the pupil score) with the class mean score, the pupil and observer 

comment scores and then, dividing the sum by four. This reflected a consideration in this 

study that each of the four elements had equal weighting in the final index. However, the 

index was not a 'reliable' figure transferable to similar studies. The classes were then listed 

in descending order according to the index (Table 5.29) and placed in categories with those 

classes who scored 6.5 or more deemed 'highly positive', 5.5 to 6.4 'positive' and 4.5 to 

5.4 as ' less positive'. The 'highly positive ' category tended to include classes where pupil 

and observer comments each scored a four andlor five, the 'positive' category those with a 

four andlor three and in the 'less positive' , two andlor one. Eight classes were in the 

'highly positive', 15 in the 'positive' and 5 in the 'less positive' categories. 

Each classroom profile was then extended to include information such as the level and 

spread of attainment of the class, level of teacher/pupil interaction, teacher's comments on 
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their class, class size and gender split, number of sample pupils and any relevant data 

gathered during the observation visits. 

5.8.2 Example of a classroom profile 

An examination of a class set in one class profile can illustrate the type of support that is 

available for pupils in teacher skills and behaviour, interaction of pupils and pupils and 

pupils and teacher, pupil attitude, within that classroom environment. An example of a 

classroom profile from the positive category is included in this section and highlights 

aspects of the environment where support might be expected. 

Composition: The class selected (2232) was the second set of three and contained 30 

pupils, 10 girls and 20 boys, although only 27 were present on the day of the mathematics 

tests. There were 5/267 pupils from the sample group in the class, with 3 from the town 

primary school and each of the other two from small rural primary schools. 

Attainment: The range of attainment was relatively narrow as shown by S I test scores, 

which ranged from 34 to 78%; the spread is illustrated in the stem and leaf diagram. 

Spread of test scores of one class 

3 4 4 4 6 8 8 8 314 = 34 
4 466688 
5 22668 
6 0088 
7 04468 n = 27 

The mean class score was 53.0%, a similar mean to that of other middle classes. The 

attainment level of some pupils in the class matched and exceeded that of some pupils in 

the set above where the range of scores was 46 to 98%. Girls performance was also worth 

noting in that the small proportion of girls in the class did not appear to affect performance 

as 3110 were the highest attainers, 3/10 the lowest attainers and 4/10 were average. In item 

2 in the Mathematics Paper J: Secondary 9/27 pupils were correct and 18/27 correct in 
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their response to item 22. Four sample pupils made progress and one regressed but not 

exceptionally. 

Pupil responses: Class levels of Satisfaction, Parental and Teacher Interest in the pupil 

questionnaire were above average for that school, but their level of Classroom Interaction 

and Perceived Perfonnance were low. Overall their class mean was second lowest of all 

classes in that school. However, pupil comments were interesting in that they reflected a 

split of the composition of the class into two groups of pupils, one group who appeared 

interested and enthusiastic and the other where the attitude was less positive. Comments 

included: 

"Sometimes fUn but most of the time we work . .. 

"Easier than I thought it would be . .. 

"Hard so I scoffmost of the time." 

"Important and interesting but I don't /ike it . .. 

The girl who made the last comment scored the lowest mark in the class. It is therefore 

debatable whether she made a negative comment because she genuinely did not like 

mathematics or because she is aware of her low level of attainment and attempting to 

excuse her perfonnance. Some girls in the class saw mathematics as "harder', "more 

interesting" and "better", "different" and "more important" than primary school 

mathematics. One boy, who perceived mathematics as "rubbish", scored 38%, one of the 

lowest scores in the class set. The boy who "scoffetl' was also in the lowest group of 

attainers and both of these boys were possibly attempting to justity their low level of 

attainment. 

Teacher: The male teacher was approximately thirty years of age and put in maximum 

effort although pupil interaction was low. The class showed respect for the teacher who 
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was intent on keeping pupils on task for the mathematics period. Some pupils in the class 

were restless and some noisy, but most were totally focused on their work throughout the 

period. One boy from a small rural primary school, where he had been in a composite class 

containing pupils of a range of levels of attainment, was particularly hard working. He was 

possibly used to noise and activity from other groups in his primary class and was not 

easily distracted. In secondary school he continued to focus and work independently and 

made exceptional progress. His comment in the questionnaire indicated his interest and 

commitment to succeed in mathematics. Another boy, also from a small rural primary 

school, also made excellent progress again acting independently, able to keep on task and 

focused in spite of class distractions. 

Support for pupils was available in this class with maximum teacher and pupil interaction. 

Most pupils were on task throughout the period, and although some were restless and 

might have caused disruption, pupils who were motivated were able to keep working and 

stay on task. 

This section continues with a comparison of two classroom environments that appear to be 

similar in that they had similar class sizes; most pupils made progress and the teacher in 

each class had a high level of interaction with pupils. However, one class had a highly 

positive class profile and the other a less positive profile and each provided a different 

level of support for pupils. 

The first class (1221, n=31) had classroom dimension means that were highest of S I 

classes for the school and comments from pupils in this class included "the best subject in 

the world" and "it's fun because my teacher makes it fun". The teacher "strongly agreed" 
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she enjoyed teaching the class and was observed to have a high level of interaction with 

pupils. Teacher comments indicated that the time spent on task allowed her to create and 

share items of interest and challenge thus providing material that appeared to motivate 

pupils (pupil comments). There was a narrow range of class test scores from 60 to 94%. 

Two sample pupils with scores at the lower end of the range regressed while the remaining 

six sample pupils (secondary scores from 70 to 98%) made progress. This class had a 

highly positive class profile. 

The second example was a class (2112, n=26) where all sample pupils (7) made progress. 

Their class mean for the six dimensions was low, many pupils returned negative comments 

in their questionnaires and during observations they were noisy and disrespectful to their 

teacher. However, the teacher "strongly agreed" that she enjoyed teaching the class and 

had a high level of interaction with pupils. Pupils did not share her level of enjoyment and 

felt that she gave the wrong type of help. The lack of items of interest and challenge in this 

teacher's classroom was the basis of a complaint by some pupils. Pupil S 1 scores ranged 

from 30 to 78% although 12 pupils obtained Paper 2 scores greater than 10. Progress of 

pupils in the class was limited mostly by conditions within the classroom environment. 

This class had a less positive profile. 

The next section again uses comparisons to illustrate differences in classroom 

environments and suggest relationships between the class profile and factors affecting 

progress: pupil attitude, interaction and cohesiveness, and pupil previous experience. 
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5.B.3 Classroom environment and pupil progress 

The construction of the classroom profiles for the 28 secondary and 17 primary classes 

observed was now completed and in the next stage of the analyses pupils were placed with 

their secondary class into one of the three categories. In total 236/267 pupils were placed 

with 311267 pupils not placed due to non-observation of their classes. The results are 

presented in Table 5.29 and include numbers of improvers and regressors who are 

considered individually in Sections 5.9 and 5.10. Also available on the table are the total 

number of S 1 pupils in each class who attempted Mathematics Paper 1: Secondary. the 

number of sample pupils in each class, number of pupils and their progress, the level of set 

and the index by which the classes were arranged into categories (Section 5.7.1). Also 

displayed are the percentages of: sample pupils of the total sample in each section, pupils 

who progressed and regressed compared to the totals number who made progress or 

regressed. 

When classes were placed in each category, the results showed that more pupils in highly 

positive class sets made progress than pupils in either of the other two categories. Chi

squared tests confirmed that pupils in classes in the highly positive category made 

significantly more progress than if they had been in positive (z2(l,n = 194) = 5.l,p = 0.02) 

or less positive classroomsz2(l,n = 124) = 17.3,p = 0.000. Lower, Middle or Upper 

levelled classes were present in the two more positive profiles with those in the less 

positive category comprising middle or mixed with one upper set. Results reported in 

Table 5.29 suggest that classes with highly positive class profiles supported progress more 

than those with either a positive or less positive profile. 
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Table 5.29 Classroom Profiles in Three Categories with Pupil Progress 

-
·Set 

Number of pupils who were .. level Index 
UM/U 

Class size Sample sIze Improvers Progressed Regressed Regressors Range 
(% N=267) 1(% n=199) (% n=68) 6.5-7.4 

1112 17 7 (2.6) 2 6(3.0) 1 (1 .5) 0 L 7.2 
1212 29 4 (1 .5) 0 4(2.0) 0(0.0) 0 M 6.8 
1221 31 9 (3.4) 0 7 (3.5) 2 (2.9) 0 U 6.7 
1222 29 5 (1 .. 9) 1 5 (2.5) 0(0.0) 0 M 6.8 

1231 28 22 (8.2) 3 21 (10.6) 1 (1.5) 1 U 6.9 
2111 28 16 (6.0) 2 12 (6.0) 4(5.9) 1 U 6.8 

2113 23 7 (2.6) 1 5 (2.5) 2(2.9) 1 L 7.4 
2313 29 11 (4.1) 4 10 (5.0) 1 (1 .5) 0 M 6.6 
Total 214 82 (30.7) 13 71 (35.7) 11 (6.2) 3 

+ 
Class Class size Sample size Improvers Progressed Regressed Regressors Set Range 
(n=15) (% N=267) • (% n=199) (% n=68) 5.5 - 6.4 
1111 13 4 (1 .5) 0 4(2.0) 0(0.0) 0 L 6.0 
1113 25 6 (2.2) 2 4 (2.0) 2 (2.9) 1 U 6.4 
1114 28 14 (5.2) 0 10 (5.0) 4 (5.9) 1 U 6.0 

1313 29 9 (3.4) 0 8(4.0) 1 (1 .5) 0 U 5.8 
1314 24 4 (1 .5) 0 3 (1.5) 1 (1 .5) 0 L 5.8 

1233 21 6 (2.2) 0 3 (1 .5) 3 (4.4) 0 L 5.9 
1311 28 11(4.1) 1 9(4.5) 2(2.9) 0 U 5.6 
1312 20 5 (1.9) 0 2 (1 .0) 3 (4.4) 1 M 5.5 
2114 23 9 (3.4) 1 7 (3.5) 2 (2.9) 1 M 5.7 
2233 15 2(0.7) 0 0(0.0) 2 (2,9) 0 L 6.0 
2241 28 10 (3.7) 1 7 (3.5) 3 (4.4) 0 U 6.3 
2311 26 18 (6.7) 2 14 (7.0) 4(5.9) 1 U 5.7 
2312 26 1 (0.5) 0 1 (0.5) 0(0.0) 0 M 5.8 
2231 30 8 (3.0) 1 6 (3.0) 2 (2.9) 0 U 6.2 
2232 27 5 (1 .9) 1 4 (2.0) 1 (1 .5) 0 M 5.9 
Total 363 112 (41.9) 9 82 (41 .2) 30 (44.1) 5 

+-
Class Class size Sample size Improvers Progressed R~ressed Regressors Set Range 
(n=5) (% N=267) (% n=199) ( 0=68) 4.5-5.4 
2112 26 7 (2.1) 0 4 (2.0) 3 (4.4) 0 U 4.8 

2242 29 9 (3.4) 0 3 (1 .5) 6(8.8) 2 M 5.4 
2314 18 7 (2.1) 0 5 (2.5) 2 (2.9) 1 M 5.3 

1232 23 8 (3.0) 1 5 (2 .5) 3 (4.4) 1 M 5.0 
1316 23 11 (4.9) 0 5 (2.5) 6 (8.8) 2 M 4.5 
Total 119 42 (15.7) 1 22 (11.1) 20 (29.4) 6 

*LIMIU represent lower middle and upper class sets 
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Factors affecting pupil progress 

Comparisons made between two class sets from different attainment groupings highlighted 

aspects of the classroom environment that might be factors in supporting pupil progress 

including pupil interest and attitude, class interaction and cohesive work effort and 

previous experience of pupils. 

The first comparison emphasised differences in pupil interest and attitude in two classes. 

One class was a lower set of two and the other a mixed set (2113 and 1316). Both classes 

contained 23 pupils with the first class including seven sample pupils where five 

progressed and two regressed and the second, eleven sample pupils where five progressed 

and six regressed. Although the first was defined a lower and the second a mixed class, the 

class mean scores for the Mathematics Paper 1: Secondary were similar (42.7% and 42.0% 

respectively). The classes worked on different types of courses to cover the same 

curriculum. 

All pupils in class 2113 (highly positive class profile) had a positive attitude to 

mathematics this was shown in their comments and approach to work and the interaction 

with the teacher and each other. Comments about mathematics included words such as 

"important", "good", interesting" and "fun" to describe a mathematical activity that 

became a game. Teacher and pupil interaction was high, and both exhibited enthusiasm 

and enjoyment in all tasks. The lesson was divided into a number of short sessions with 

different activities and had pupils involved in all activities. A high level of support was 

provided for all pupils through teaching personnel, clear instructions and organised 
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resources with the result that pupils appeared relaxed. The teacher quickly refocused any 

pupil tempted to lose concentration on the task in hand. The class contained a number of 

pupils who had social problems and learning difficulties making it challenging for the 

teacher to focus all pupils for the 80-minute period. Observations confirmed a supportive 

working environment for pupils but also supported by pupil attitude and willingness to 

work. 

Class 1316 (less positive class profile) also contained a number of boys with learning and 

behavioural difficulties. The mathematics course was one where pupils worked through 

booklets according to a curricular plan. Approximately half of the pupils made negative 

comments about mathematics, such as "the most boring thing on earth" and "still boring 

and hard" and this was balanced by eight positive comments supporting the teacher and 

noting challenge and understanding, for example "easy when your teacher tells you how to 

do things and if she goes over it at the start of the lesson" and "more interesting and more 

of a challenge {than primary school)". Only one pupil mentioned fun. Teacher support was 

available for pupils although the interaction of teacher and whole class was frequently 

related to poor pupil behaviour. The teacher tried to keep pupils on task and marking pupil 

work continuously throughout the period. Therefore, although there was a similar amount 

of interaction between teacher and pupil as in class 2113, the positive interaction tended to 

be one to one and negative with the whole class. There was evidence that attitude to 

mathematics in primary school experience affected attitude in secondary school where 

some pupils found mathematics "still boring" whereas other pupils had changed their 

attitude after the move. Two pupils previously expressed their enjoyment of mathematics 

in primary school, "one of my favourite subjects" and "interesting and fun" and this 

became "boring" in secondary school. However, some pupils continued to enjoy the 
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subject and one enjoyed it more than primary school; pupils who expressed these positive 

views were making progress. Therefore pupil attitude previously set in primary school can 

change after the transition. This class had support from the teacher but the course and the 

negative views held by some pupils meant that support from other pupils was not always 

present. The type of course, different from primary school also unsettled some pupils. 

Differences in the classroom environments were marked: pupil attitude, type of 

teacher/pupil interaction and resources. Where pupil attitude was fixed from previous 

experience, the teacher had an additional hurdle to overcome to interest pupils. The 

comparison of the two classes highlighted the link of pupil attitude with teacher behaviour 

and time spent on positive interaction with pupils. 

The second comparison highlighted the cohesive work effort of pupils in co-operation with 

their teacher. The two classes in this comparison are 1222 (highly positive class profile) 

and 2242 (less positive class profile). Each class was the second of three and had similar 

number of pupils (29) but the class mean score for Mathematics Paper 1: Secondary 

indicated a different level of attainment in each class, with the first having a mean score of 

63.9% and the second, 45.6%. All five sample pupils in class 1222 made progress and 

three out of nine pupils made progress in 2242. 

Pupil attitude in class 1222 was highly positive with comments about mathematics 

enthusiastic, "the best subject in the whole wor/t!' and relating the subject to future career 

plans at different levels, from computer programming to shop assistant. Pupils appeared 

conscious of making progress and showed motivation and self-confidence. Success at 

secondary school had encouraged this confidence "I couldn't pass Level D at primary 

Chapter 5 



227 A TIME OF CHANGE 

school but I passed it at the academy". Although pupils found mathematics harder, more 

interesting and challenging, they showed a high level of commitment and enthusiasm. 

Scores for Mathematics Paper 1: Secondary in this class ranged from 56% to 88% 

reflecting a narrow level of attainment within the class. The teacher was bright, cheerful 

and enthusiastic and her efforts appreciated by all pupils. Pupils appeared to work together 

and were totally task focused. This was a classroom environment that supported pupils 

through pupil attitude, co-operative interaction between teacher and pupils, and an 

opportwUty for self-confidence to develop. 

Pupil attitude in class 2242 was more negative with many pupils commenting on 

mathematics being "boring". The main reason for this was likely to be the lack of 

challenge for most pupils especially for those with highest levels of attainment. Scores in 

this class Mathematics Paper 1: Secondary showed a wide range of attainment (38% to 

92%). Pupils in the class did not work as a group and there were a number of different 

factions in the class some more focused than others. Disinterest in classroom activities was 

reflected in the 12 pupils who failed to write a comment on the questionnaire and a small 

group of boys who showed little interest in mathematics during the observation lesson. 

Some pupils previous experience had led to disappointment in mathematics where one girl, 

enthusiastic and interested in primary school was now bored and disinterested and failed to 

complete the test paper. Class interaction was above average but not task focused. 

The teacher appeared harassed in trying to complete the lesson in the prescribed time but 

some pupil comments about the teacher suggested that her explanations made mathematics 

easier and pupils found this helped them to make progress. Many pupils in this class 

perceived the teacher as helpful and someone who provided items of interest and fun, but 
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for others there was not enough challenge and difficulty. Some pupils commented on fun 

(7) and interest (5) experienced. Support from the teacher was therefore available for 

pupils but the poor attitude, the failure of pupils to work together and have positive 

interaction with the teacher and each other meant that not all pupils could access that 

support. 

The comparison of these two classes highlighted the cohesiveness of one group of pupils 

working in an environment that not only supported present practice but also future goals. 

The second class had a group of pupils who did not appear to have common goals and 

although the teacher was supporting a number of pupils with clear explanations and 

providing interest, not all pupils were not being challenged and encouraged to consider 

future goals. The cohesiveness of a class of pupils working with the teacher is a possible 

factor related to pupil progress. 

The third comparison considered the pupil composition of classes and the pupil previous 

experience. Classes 1231 and 2311 were both Upper sets, of similar class size and where 

sample pupils comprised more than half of the class roll (Table 5.29). Class 1231 had a 

highly positive class profile and contained 22 sample pupils, 10 pupils each from 2 

different primary schools and two from one other. Twenty-one pupils made progress and 

one regressed. This class was one of the highest scoring class with enthusiastic highly 

motivated pupils and a teacher with a high level of interaction and one who provided many 

opportunities to participate in items of fun and interest. Sample pupils primary experience 

was highly positive, pupils knew each other and were used to working together. This is 

likely to have helped to establish a more stable co-operative environment for all pupils. 
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Class 2311 comprised 18 sample pupils, 11 from one primary school and 7 from another. 

Pupil primary experience was not all positive. Both groups had come from P7 classes 

where there had been unsettling times with changes of teacher and a number of substitute 

teachers. The group of 11 pupils had not worked in groups in primary school and although 

these were pupils of a high level of attainment they did not form part of a cohesive group 

in secondary school. The classroom dimension mean scores were average to low, 

comments generally positive but pupils showed a wide range of attainment (22-94%). 

Pupils were noisy and restless in the classroom creating difficulties for the teacher to 

support all pupils. One of the girls who regressed required more support than was possible 

to provide given the size of the class. The teacher had a high level of interaction with 

pupils and pupils also had a high level of interaction with each other not necessarily on 

task. The co-operation of pupils seen in the ftrst class was not present in this class. 

Therefore although numbers indicate similar situations in proportions of sample pupils in 

one class, primary experience and pupil Willingness to work can also affect the classroom 

environment. 

The comparisons in this section highlighted a link between aspects of the classroom 

environment and progress. The comparisons showed differences between classes in pupil 

interest and attitude, and interaction of the class and compared these to the progress made 

by pupils. The last example illustrated a difference in co-operation and cohesiveness of 

pupils working together likely influenced by pupil previous experience. 

The classroom environment was found to be relevant and in the next section progress of 

improvers and regressors is linked to the classroom proftle in order to determine whether 

factors affecting improvement or regression can be related to the classroom profile. 
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5.9 CLASSROOM ENVIRONMENT: EFFECTS ON IMPROVERS AND 

REGRESSORS 

In the previous section a measure of the secondary classroom profile was used to 

investigate links between the support provided in class and general pupil progress. In this 

section, primary classroom profiles are classified (Section 5.9.1) and with the results from 

Table 5.29, progress of improvers and regressors classes reported (Section 5.9.2). Progress 

of individual improvers is presented in Section 5.9.3 with a more detailed study of 

regressors and regression contained in Section 5.10. 

5.9.1 Primary school classroom profiles 

Seventeen primary classes were observed over two cycles, where some teachers were 

visited twice with different classes. The primary classroom profiles constructed were 

classified into categories as shown in Table 5.30, using a similar method to that of 

classifying secondary classroom profiles in Table 5.29. 

Table 5.30 Distribution of Primary Classes into Three Categories 

Category Number of Number of Number of Percentage Number of Pereentage 
sample daises iIfIprovers of iIfIprollU'S regressors of 
pupils n = 13 Ineategory n = 17 regressors 

In 
eateaory 

Highly 
Positive 134 7 13 56.5 5 29.4 

Positive 
85 7 9 39.1 4 23 .5 

Less positive 
48 3 1 4.3 8 47.1 

Total 267 17 23 17 

The distribution of improvers and regressors are shown in relation to the three categories 

of primary school in Table 5.30. The table shows that 22/23 improvers had previously been 
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pupils in primary classroom categories described as highly positive or positive. Although 

regressors were present in all categories of classroom profile, approximately half of the 

pupils defined as regressors came from classes with less positive primary classroom 

profiles. 

The results from Table 5.30 provided additional background for improvers and regressors 

and when reviewed alongside pupil comments, progress and secondary classroom profile 

assisted in identifying factors related to pupil progress. 

5.9.2 Improvers and Regressors in three categories 

Table 5.29 shows the distribution of improvers and regressors in the three secondary 

classroom profiles. The results show that there was a higher proportion of improvers and 

lower proportion of regressors in the highly positive category than either of the other two 

categories. This result suggested that the highly positive classroom not only supported 

pupil progress (Section 5.8.3) but also improvers. There were also fewer regressors in the 

highly positive (3/82, 4%) and positive (6/112, 4%) classrooms than in the less positive 

classroom (6/42, 14%). These results raised questions regarding the level of support within 

the classroom environment for pupils in different categories of classroom. For example, it 

may be that the support within the environment necessary for improvers might also be the 

best type of support pupils who are experiencing difficulties in mathematics and reduce th\! 

number of pupils who regress. Improvers also appeared within the less positive category 

(1/42, 2%) confirming that pupils can make exceptional progress in spite of less positive 

aspects of the environment. It might be that there are aspects of the environment that suit 

this type of pupil or that previous experience provided adequate support to deal with the 
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new situation in secondary school. Each of the secondary classroom profiles was examined 

for common factors likely to be related to these pupils and their progress. 

5.9.3 Improvers and their class profiles 

Improvers were identified in 14 out of28 classrooms across the three categories of 

classroom profile with the 14 sets containing two lower, five middle and seven upper sets. 

Therefore pupils who were improvers were most likely to be found in upper or middle 

(mixed) sets with positive or highly positive classroom profiles. These class sets had a 

number of elements in common: whole class enthusiasm for mathematics, work ethic. 

positive pupil attitude and high positive level ofteacher/pupil interaction. 

5.9.3.1 Improvers in the highly positive category 

A comparison of improvers within the first highly positive category was made to determine 

any existing common factors. There were thirteen improvers, six boys and seven girls. 

Each individual's comments in primary and secondary school were compared, their 

performance in mathematical tests, primary classroom profiles, and the change in support 

available between primary and secondary schools. 

Pupil comments 

Table 5.31 contains pupil perceptions of primary and secondary classrooms. The table also 

shows the pupil S I November class set and the category of originating primary school. 

Most pupils in lower and upper sets made positive comments about primary and secondary 

mathematics. Pupils in upper classes reported that they found mathematics hard whereas 

pupils in lower sets found it easy, possibly a reflection of the differentiation in the 

curriculum. 

Chapter 5 



233 A TfME OF CHANGE 

Table 5.31 Improvers' Perceptions of Primary and Secondary Mathematics in Highly 

Positive Classrooms 

hPiI ~~ ~~ ailssSct : 
Name: lJMIU 

Primary 
" caicIPY • Lisa: "Very interesting it is my "Getting more difficult (but 123 1 

fa vourite subject " it is still a good subject)" U 
++ 

Jane: .. .. an important subject at "Not really as hard as I 123 1 
school" thought it would be" U 

++ 
Richard: .... important because when I "Harder than primary and 123 1 

am older I will need to be is more interesting" U 
able to add up some sums " ++ 

John: " .. that I can do well " "Different because we only 2 111 
use one text book" U 

+ 
Colin: "Boring " "Harder and less active" 2 111 

U + 
Niall : .. .. adding up money and "Harder and better " 1222 

things" M++ 
Ricky: "oh-oh" "Kind of interesting just too 23 13 

easy it's P2 work. All my M 
teachers say I am a bright + 
kid- maths is the best way to 
show it. " 

Steve: "J will do OK " "A lot harder than primary 23 13 
school and J used to like it M 
but I don 't now. " + 

Alison: .. .. it is hard or easy" "boring" 2313 
M + 

Maria: .... that I will manage" "A lot harder and I don 't 23 13 
enioy it much " M + 

Clair: " .. really important because "Interesting how numbers 1112 
most things you need maths " work. Maths is quite easy for L 

me" ++ 
Katy: "An important subject [ "A bit boring but sometimes 11 12 

should be doing all the fun " L 
lime. " ++ 

Joy: " .. it 's easy" "I have learnt more" 2113 
L ++ 

*LIMIU indicates Lower, Middle and Upper class sets. 

Some pupils in the group of middle classes appeared to have a different attitude to 

mathematics than those from upper sets and from the rest of their highly positive class 

peers. It is interesting to note that the negative comments are mostly from one mixed class, 
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and were the only negative comments received from that class. These pupils had also 

come from the same town primary school, one with a positive class profile. The fifth pupil 

in this group, one with a more positive attitude had also attended a town primary school in 

the highly positive category. 

Pupil Mathematics Paper 2 Scores 

Most pupils in this group had scores ofless than 10 (out of 17) in Mathematics Paper2: 

Primary and scores ofless than 10 (out of 19) in Mathematics Paper2: Secondary, only 

John, Lisa and Niall increased their scores (Appendix D: DIS). This suggested the 

possibility of some development factor related to the rate of maturity, where pupils might 

first improve basic number skills and some time later their ability to deal with abstract 

concepts. 

Teacher behaviour 

Classes with a highly positive profile had teachers who had either ticked' Strongly Agree' 

or 'Agree' that they enjoyed teaching the class. Male teachers tended to tick 'Strongly 

Agree' and female teachers 'Agree', with teachers of classes (both male) 1112 and 2113 

ticking 'Strongly Agree' and all others 'Agree '. 

Pupil primary school experience 

The results of the distribution of improvers and regressors (Table 5.31) with their primary 

schools showed that pupils in the secondary classes highly positive category came from 

primary classrooms with highly positive or positive classroom profiles. Eight of the 

improvers had come from town schools with large P7 classes and five from small rural 
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primary schools. Most pupils identified as improvers from small rural primary classrooms 

with highly positive profiles were found in highly positive class sets in secondary school. 

5.9.3.2 Improvers in the positive and less positive categories 

Comparisons were made for the group of pupils in the positive and less positive categories. 

There were ten improvers in these combined categories (Table 5.29) distributed amongst 

seven positive and one less positive classrooms. As with the improvers in the highly 

positive classrooms, comments about mathematics, the Mathematics Paper 2 scores and 

additional information regarding the class or situations that might account for exceptional 

improvement were all examined. 

Pupil Comments 

Improvers' primary and secondary perceptions of the classrooms are reported in Table 5.32 

with comments returned on the pupil questionnaires. Pupil comments were generally 

positive and showed that in primary school some pupils found mathematics difficult, some 

found it boring and some stressed the value of mathematics. 

In secondary school there was a slightly different tone, where some pupils still saw 

mathematics as hard but were able to cope and some enjoyed the experience. There is a 

remarkable contrast in Caylin's comments where he had particularly enjoyed mathematics 

in his highly positive primary classroom and changed when set in a classroom with a less 

positive profile. He had come from a large class in a town school and was again in a large 

class. His teacher in primary school was male and in secondary school, female and no boys 

from his primary class were in his secondary class set. The classroom environment had an 

unfriendly air; the interaction of pupils and pupils and teacher and pupils had negative 
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elements. The class had below average scores for each classroom dimension in the 

secondary pupil questionnaire and the lowest Teacher Interest score of any class in that 

school. A few pupils in the class had positive comments to make, but from the observer's 

notes the mixture of pupils did not relate well. 

Table 5.32 Improvers' Perceptions of Primary and Secondary Mathematics in Positive 

and Less Positive Classrooms 

Pupil Primary Comment .. SccoorJary CoIlDDClllt Classsct 
Name UMIU 

Primary 
~ category 

Ray " .. good and is a subject we need to No comment 1113 
know about. " U 

++ 
Stephen "important now and when I am older" No comment 1113 

U 
++ 

Lena "Important but boring" " .. getting gradually harder" 1311 
U 
+-

Lesley " .. bit boring and is a bit fun " "Quite enjoyable but sometimes I get 2114 
stuck but I carry on trying my best" M 

+ 
Jack "It will be easy" " .. more interesting" 224 1 

U 
++ 

Maurice "This is hard" "hard but I thing I am coping" 23 11 
M 
+-

Alex " .. oh no I can '/ do this" "very similar but different books " 23 11 
M 
+-

Geo " .. to myself I can do this" "slightly more difficult but good " 2231 
U 
++ 

Stuart "Oh no J hate maths" "an interesting subject" 2232 
M 
++ 

Caylin "Cool because I enjoy it! "boring and J don 't like my teacher" 1232 
M 
++ 

IJMIV mdlcates lower, nuddle and upper class sets 
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Stuart also changed from hating mathematics to finding it interesting. He had come from a 

small rural primary school with a highly positive classroom profile and was placed in a 

secondary class set (30). His teacher had previously been female and in the present set the 

teacher was male. Stuart was used to working in a bustling classroom in primary school 

and was able to work independently from activities ongoing in the class. In class he 

showed motivation and expressed his wish to be successful. 

Improvers' Mathematics Paper 2: scores 

Nine out often pupils in the positive and less positive categories had scores in 

Mathematics Paper 2: Primary ranging from one to six out of a possible seventeen with 

most pupils scoring less in secondary school than in primary school. As in the highly 

positive group the decrease in scores might relate to maturity or lack of time. 

One pupil, Jack, increased his score from 7/17 to 10/19. He was also the pupil who scored 

100% in Mathematics Paper J: Secondary. Jack had moved to his secondary class set with 

nine other pupils from his primary class, five boys and four girls. This might have provided 

more 'comfort' than experienced by Caylin and given him confidence and companionship. 

This class although in the positive category was borderline positive and highly positive. 

Some pupils in this class found mathematics interesting (13/28) and harder (13/28) while a 

few found it boring (4/28). Although some pupils mentioned that mathematics was 

important, some said it was good and one commented on the increased volume of work, 

few pupils commented on any other aspect. Whole class perceptions of Value and 

Perceived Performance were high. There were some highly motivated pupils in this class 

with a supportive secure and respectful environment. The teacher was organised, made 

lessons interesting and pupils were always involved in some activity. Apart from change of 
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male to female teacher between primary and secondary school and increase in level of 

difficulty of work, Jack had experienced little change in his mathematics time and 

appeared to be coping in the new situation. 

5.9.4 Factors affecting pupil progress 

Two main factors have been found to relate to progress: pupil primary experience and 

secondary classroom environment. 

The first is related to the primary school, where 13/23 (56.5%) improvers came from 

primary classes with highly positive class profiles and 9/23 (39.1 %) from classes with 

positive profiles. Pupil experience in primary school fostered an interest in mathematics 

and for many pupils supported positive work habits. Primary teacher behaviour and interest 

was a high priority for pupils in primary school and many pupils were motivated by their 

primary teachers' enthusiasm and mathematically generated activities. The pupil who 

loved mathematics in primary school and then provided a contrasting view in secondary 

school indicated his unhappiness with the changes that had occurred and yet he was still an 

improver; his primary experience may have had long-term effects or he had a bad day 

when completing the questionnaire. 

The second factor related to improvers was the secondary classroom profile. A higher 

percentage of pupils were improvers in classrooms with a highly positive profile than in 

any other type of classroom. However one classroom with a less positive profile also 

contained an improver. This pupil had previously been in a primary classroom with a 

highly positive profile, and well-established work habits and motivation may have 
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supported his progress after the move to secondary school or perhaps the support within 

the less positive classroom may have been adequate for him to make progress. 

The secondary school classroom profile provides a descriptor of many elements of the 

classroom environment, elements that contribute to the support required by a pupil in an 

attempt to make progress. This section has described improvement and improvers whilst 

the next section deals with regression and regressors. 

5.10 REGRESSION: PUPILS, PROBLEMS AND REGRESSORS 

The previous section contained results indicating the number of pupils who regressed in 

each class set Tables 5.29. The distribution of the regressors with their associated primary 

school category is also available in Table 5.31. These results are used in this section to 

determine factors affecting pupil progress. This section contains a report of different types 

of regression, non-exceptional (Section 5.10.1) and exceptional (Section 5.10.2), and 

considers possible classroom factors related to regression (Section 5.10.3). 

5.10.1 Pupils who regressed. but not exceptionally 

There were two different groups of pupils who showed regression between the 

mathematics tests in P7 and S I, one group regressed but did not regress exceptionally and 

the second was the group of regressors. On examination of the test papers of the first 

group of pupils, there was evidence that they were able to use correct methods of solutions 

for most questions but for a number of reasons did not perform as well as they had done in 

primary school. Test papers of pupils in the second group reflected a pupil lack of 

knowledge of some methods of solution, with a number of items left blank. 
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Regression by error 

There were two main sub-sets in the first group of pupils, those who had: many careless 

errors in Mathematics Paper 1: Secondary and those who were slow and methodical. In the 

first sub-set, two high achieving pupils in primary school made many careless errors in 

basic decimal and percentage calculations and in some questions had not answered what 

had been asked. The working accompanying the items indicated that pupils were aware of 

the procedure to use but made a simple arithmetic error. This possibly reflected a 

disinterest in the task or an attempt to complete the paper in the quickest time possible. 

These pupils answered Questions 2 and 22 correctly, also reflecting an ability to tackle 

more difficult questions. 

A second sub-set showed that the pupil working style was a contributory factor to a 

decrease in scores. Time for completion of the tests in secondary school might have been 

slightly less than that provided in primary school and some pupils could not complete the 

secondary paper in the allocated time. Situations can arise where a pupil might arrive late 

to class or have to leave the class for some reason and it is unlikely that this would be 

noted on the paper. Also some pupils did not have the full hour to complete the paper in 

secondary school because the length of the period in two schools was 55 minutes. Pupils in 

sub group two appeared to work methodically through the test paper and took time to 

check each answer was correct before moving on to the next question. A priority of these 

pupils appeared to be accuracy and correct solutions rather than completion of the paper. 

Lack of time might be a factor affecting a small number of pupils' performance scores 

though not necessarily their progress. The first and second sub-sets appeared to have 
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opposite working styles, one fast and careless and the other slow and careful both having 

the same effect on pupil progress. 

Pupils who regressed 

In this section pupil behaviour and the performance of those who regressed, but not 

exceptionally, are described. Behaviour and attitude are reported from pupil comments, 

discussions with pupils and teacher, and classroom observations. In Table 5.29 the number 

of pupils who regressed in the 26 classes is shown in each category. Through the use of 

Chi-squared tests, the results showed that significantly more pupils in secondary school 

classes with less positive class profiles were likely to regress than those in classes with 

positive Cz2 {l,n = 124) = 6.05,p < 0.000) or highly positive class profiles 

(Z2 (1, n = 154) = 17.3, P = 0.000). Three different areas related to the classroom 

environment are highlighted where evidence suggests that factors have affected pupil 

performance in S 1: pupil behaviour and attitude in a type of "learned helplessness", 

difficulties in adjusting to change to assume independence, and difficulties with 

mathematics with no solid work methods to support working in questions requiring more 

than one step. 

The main group of pupils who regressed were those who showed little effort in completing 

Mathematics Paper 1: Secondary in secondary school. There were a number of 

explanations for non-completion of the test and these might be related to different reasons, 

such as low levels of retention and lack of recent revision. However, a small number of 

these pupils were boys such as those described by Newman (2002) and Diener & Dweck 

(1978) (Section 2.6.1). These pupils had developed poor work habits in previous and 

present classes and showed little independence in their class work. Work avoidance tactics 
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including asking out of the class for various reasons, distracting other pupils and the 

teacher, and only attempting work when closely monitored by staff were typical of this 

group. Pupils presented reasons why their scores were not high (Section 5.4.5) such as 

"it's eary but I don't try ", "my scores aren '( high because I hate it (mathematics) and 

don '( do my best ". It was not clear whether pupils believed their own reasons, but 

presenting such an explanation for low attainment suggested that these pupils might 

continue to think that asking for help is unnecessary and were unlikely to make progress. 

The second reason was related to pupil independence. Most pupils appeared to exhibit a 

degree of independence in primary school where the teacher generally allowed pupils to 

issue jotters, textbooks and equipment and to start the day's programme, usually on display 

in the room. Once in secondary school, lower and some mixed secondary school classes 

included additional support through the presence of learning support teachers. Some boys 

showed a certain degree of dependence on these teachers in S I and worked only when 

closely supervised. Support from these teachers included help to unpack school bags, 

opening the textbook at the correct page, pointing to the question to be attempted and 

occasionally supplying the pupil with equipment. The amount of support available for 

some pupils reduced their need for independence. In contrast, girls in lower sets appeared 

more independent and organised than boys, asking only for help when required. 

Many girls were more likely to carry stationery equipment than boys, with additional items 

such as coloured gel pens, scissors and decorated pencil cases. The difference between 

boys and girls' independence is likely to be related to the different rates of maturity or 

different attitudes to acceptance of help. Girls who were unable to complete mathematics 

examples often sat quietly and accepted help as the teacher circulated round the classroom. 
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Some boys tended to be noisy and demanded help and others sat in isolation refusing help 

in any way, as if embarrassed at needing assistance. 

The last reason suggested for regression was pupil difficulty with mathematical concepts. 

Many pupils in the sample group had problems with mathematical concepts but this was 

magnified in pupils at the lower end of the attainment scale. Lower and mixed classes 

tended to be where these pupils were found. One example was seen in class 1233 where 

two boys from a primary class with a highly positive class profile and had high perceptions 

of their own perfonnance. Their primary scores had been 60 and 68% and reduced to 36 

and 48% respectively in secondary school. In primary school they were in a small class 

with maximum teacher support with a positive attitude. An inspection of their secondary 

test papers showed that questions the boys had attempted a in primary school had not been 

attempted in secondary school, and answers in items related to time and money all 

indicated a lack of comprehension of the concept involved. The boys were able to 

complete simple items on adding whole numbers and decimals to two decimal places; 

although where these were placed in context such as money the boys were unable to obtain 

correct answers. On occasion the first step of an answer was obtained such as in 25% of 

60, where the answer presented was 30 indicating that a fraction had been calculated but 

either the boy not gone far enough, or else misread or misunderstood the question. 

These boys were happy pupils in a supportive class environment where they expressed 

their enjoyment of being part of the class. Their problems appeared to be related to the 

difficulty of the subject and evidence showed that the situation had existed since early 

primary school. In primary school the boys had maximum support from early stages with 

constant revisiting of topics that helped them to gain some score in Mathematics Paper I: 

Chapter 5 



244 A TIME OF CHANGE 

Primary. When they arrived in secondary school. the mathematics curriculum was such 

that new topics were introduced on a regular basis and revisiting to the extent required for 

these pupils was not possible and hence their secondary test score was less than that in 

primary school. 

The test papers oflower attaining pupils reflected problems with retention. lack of 

comprehension or difficulties with reading. There was also an element of low teacher 

expectation of some of these pupils because of continued lack of effort and attention on the 

part of the pupil. 

5.10.2 Regressors and their class sets 

In this section. regressors' primary and secondary comments are compared and considered 

in the groupings of the three categories of classroom profile. Table 5.33 contains pupil 

comments of the 17 regressors in addition to the primary school category and secondary 

class set, and the classroom profiles for 12 of the 15 secondary classes containing 

regressors and where observation had taken place. 

Primary class profiles 

Table 5.30 showed the distribution of primary classes into three categories. The use of a 

Chi-squared test confirmed the number of regressors from primary classes with a less 

positive profile was significantly greater than from classes with highly positive 

Cr2 (1, n:::: 182):::: 8.9,p:::: 0.00) or positive (z2(1,n:::: 133):::: 5.3, p:::: 0.02 ) profiles. 

In Table 5.33 regressors and their comments are linked to the secondary class set, and the 

classes grouped into categories of different class profiles. Information from the table 
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regarding comments and class profiles from primary and secondary class protiles was used 

in the search for factors affecting regression. 

No class pronte 

Regressors from the three classes not observed had contact with the observer during the 

issue of the questionnaires. All three classes were lower sets, with 1213 as the third set out 

of three, and 1223 and 1224 as the third and fourth sets out offour. Pupil verbal comments 

tended to be negative, reflecting a low level of pupil interest and a high level of difficulty 

in mathematics. A learning support teacher was present in each section. 

Highly positive and positive prontes 

The highly positive and positive categories contained nine regressors: four in upper, three 

in middle and two in lower sets. Regressors in the highly positive (secondary school) 

category had come from primary classrooms with a highly positive or positive profile and 

pupil attitude was similar in all levels of set. Comments from regressors from these classes 

were mainly positive, and noted interest in lessons. This matched the general perceptions 

of most pupils in these classes where the whole class attitude tended to be positive. 

Questionnaires had been completed midway through S 1 perhaps before pupils were aware 

of their level of regression because regressors in the highly positive category did not 

express concern about the deterioration in performance. 
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Table 5.33 Regressors ' comments and class categories in primary and secondary school 

Pupil Primary ColDlllellt Secoodary Collllllalt Set Primary 
Name UMIU Category 

c.py 
c OIHPIPILP 

Shona ... . an OK subject because J No comment 1213 +-
might need it later in life" L 0 

Terry No comment .... very very very very very 1223 +-
very hard" L 0 

Don .... a waste of time" .... harder and less fun" 1224 +-
L 0 

Rory ... . a good subject and .... a lot harder and more 1231 ++ 
important " interesting " U HP 

Sheila ... .is this going to be easy or is .... more interesting and 2111 + 
it going to be hard? " fun" U HP 

Rob " .. interesting .. .. .. quite different than 2113 + 
primary " L HP 

Sid ... . quite fun and helpful" No comment 111 3 ++ 
U P 

Phil .... quite helpful at times and ... . an important subject but 1114 ++ 
quite boring at other times " really quite boring" U P 

Mike .... will help me in future but 1 No comment 1233 +-
don 't like it " L P 

Frank .... okay .. .. .. a little bit harder than 131 2 +-
before" M P 

Louise .. .. that it 's been explained " .... gotten harder but the 2311 + 
teacher gives you more M P 
help " 

Sara .... not very board" (sp) ... . better because it is 1232 +-
harder " M LP 

Ken " .. necessary but boring" .... a boring and necessary 1316 +-
subject " M LP 

Scott .... very important " .... boring but 1 know 1 will 1316 +-
need it in the fUture " M LP 

Elma "1 can't wait " .... more fun and 2242 ++ 
interesting .. M LP 

Jenny "1 really like maths" No comment 2242 ++ 
M LP 

Max "It is sometimes okay" ... . okay .. 23 14 + 
M LP 

UM/U indicates LowerlMiddle or Upper sets, and 

OIPIHPILP indicates NolHighly PositiveIPositive or Less Positive profile 

Regressors in the positive secondary classroom profile category came from primary 

schools in each class profile category. Some regressors ' comments were less positive than 

those in the highly positive category and some contained the word "boring". Pupil 
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comments now reflected the increase in the level of difficulty of classwork. Some pupils 

like Louise continued to demand maximum support from the teacher. A polite, friendly 

girl, she appeared anxious to succeed in mathematics and asked for help with every 

question, similar to her behaviour in primary school. Louise had little self-confidence and 

the teacher responded to the pupil need for support whenever possible. 

Less positive category 

Regressors in this category were also present in three categories of primary classroom 

profile. Comments of regressors in the less positive secondary category were surprising in 

that they were more positive than those from pupils who merely regressed. Although some 

regressors mentioned the word boring, comments were more positive than those of pupils 

in the previous positive category (secondary). Regressors were not always those pupils 

who hated mathematics. Elma and Jenny were both enthusiastic about mathematics in 

primary school and Elma in secondary school. Elma's performance in Mathematics 

Paper J,' Secondary however showed little effort after page four; lack of time was not a 

factor as she drew graffiti on the test paper, the only pupil in two cycles to draw on the test 

paper. 

Five regressors in Cycle 1 had been pupils at the school demolished by fire. There was no 

doubt that the pupils had been affected emotionally and academically by the event 

(teachers' conversation). Lack of continuity and resources, and relocation into cramped 

accommodation created organisational problems for the teachers. This resulted in teacher 

concern about pupil progress as the time approached for pupils to transfer to secondary 

school. It was not the purpose of this study to identify the number of pupils adversely 

affected academically by the fire, but the event was considered likely to have been a 
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contributory factor in some pupils' regression. However, the primary school also contained 

a number of pupils who were high achievers and who continued to perform well in 

secondary school. In addition, two pupils were identified as improvers at the end of S 1. 

Therefore not all pupils were affected academically by the fire but pupils who lack 

confidence, often those in need of most support are those most likely to be affected by 

events compared to their more confident peers 

5.10.3 Factors affecting regressors 

Factors that affected regressors tended to be individual and reasons for regression were 

difficult to isolate. The main factor found responsible for pupil regression was connected 

to elements of the class profile. 

Classroom proftle: regressors 

Table 5.33 contains a description of the number of regressors in each secondary class set 

with their associated classroom profile. Through the use of Chi-squared test it was found 

that pupils in classes with a less positive class profile were significantly more likely to be 

regressors than those from classes with highly positive (Z2 (1, n = 124) = 4.6, P = 0.03) or 

positive ( (Z2 (1, n = 154) = 4.36 p = .03) profiles. 

A number of differences identified between secondary classes with a less positive class 

profile and those with a positive or highly positive profile were elements such as level of 

class set, support available within the classroom and whole class attitude to mathematics. 

More regressors were found in middle or mixed sets (9/17) than in either upper or lower 

classes. There were a number of factors possibly associated related to the placement, but 

there were also implications. One factor might have been related to the level of teacher 
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support available in these mathematics sets. As mathematics became more difficult and 

pupils found the work harder they needed more support. This support came from different 

areas, the teacher, other pupils, additional support personnel and resources withiu the 

environment. In a mixed or middle class the teacher's time was shared between 

approximately 30 pupils allowing perhaps two minutes per pupil, not enough for pupils 

like Louise, Elma and Jenny (Table 5.33). 

Lack of time was also considered by pupils to contribute to unfiuished work where they 

recognised that daily practice in mathematics iu primary school differed from that in 

secondary school. One pupil (not a regressor) commented on this difference between 

primary and secondary school "in primary you have to finish your work but in secondary 

school you don '( have time. " In primary school a programme of work was allocated for the 

mathematics hour each day and pupils were expected to complete the work withiu the 

hour, with an expectation that pupils who did not complete the work would complete it 

later that day with teacher support if necessary. In secondary school, pupils often worked 

through a set of differentiated exercises where all pupils were not expected to complete all 

examples. This resulted in pupils thiuking that the programme had not been completed and 

then next day the teacher moved on to the next section of work. 

Mother element of difference between middle and mixed sets, and upper and lower sets 

was the levelling of sets and teacher organisation of time. One benefit of class sets where 

pupils were withiu a narrow range of attaiument was that pupils tended to encounter the 

same type of problem at the same time and the teacher explanation was made to a group 

rather than to iudividuals, saving teacher and pupil time to allocate to other activitie . }!l ___ ,' 

lower sets learning support teachers were also available providiug either additional help for 
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pupils experiencing mathematical difficulties or freeing up teacher time so that pupils 

could be provided with individual specialist help. However in middle or mixed sets with a 

great range of attainment (for example class 2242) the class teacher had to share his/her 

time amongst a larger group of pupils with a wide range of problems (Section 5.8.3). 

Progress of pupils in middle sets was also seen to relate to the composition of the group, 

for example in class 1222 where all pupils had a positive attitude and made progress, or 

classes such as 1232 that contained two groups of pupils with different attitudes, one 

positive showing motivation and interest and the other boredom and disinterest. Pupil 

composition of a class was a critical factor in establishing a classroom profile and was 

likely that for some pupils a middle or mixed class set was a factor related to regression. 

The number of possible factors related to regression of pupils within middle and mixed sets 

suggested that there would also be implications for regressors. It was unlikely that they 

would make progress over the year unless additional support was available and this might 

affect their future attitude and performance in mathematics. 

The next section considers a number of reasons contributing to pupil regression, although 

there was possibly a number of personal reasons not associated with the classroom 

environment that were related to pupil regression. 

Individual pupils 

Within the Classroom 

Three possible reasons why regressors failed to make progress were identified in this 

section: pupil method of solution, class placement and pupil attitude. Regressors did not 
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possess the same strong methods of solution identified with improvers; they failed to show 

working, preferring to write an answer only. Regressors made it impossible to ascertain 

whether answers to a two-step question had been calculated incorrectly using mental 

methods or were the response to a random guess. Difficulties in following the teacher's 

instructions in setting out working might indicate different pupil approaches to finding a 

solution to the question related to inattentiveness, problems with comprehension or 

laziness. 

Some pupils who were experiencing difficulties with mathematics and in class sets 

consisting mostly of high achieving pupils were unable to make progress. Regressors such 

as Phil, Rory and Sheila (Table 5.33) were in upper class sets, their class ranking in the 

secondary class test placing them within the lowest five pupils in the class. The teacher of 

class 1231 described Rory's difficulties over the session and was of the opinion that Rory 

would have benefited from placement in the middle set, where his score placed him in a 

middle ranking. Pupils who regressed, although not exceptionally also experienced the 

same type of problem. Table 5.29 shows the number of pupils who regressed in classes 

with a highly positive class profile and these were pupils who had difficulties in upper sets. 

Some sample pupils in this category were observed to be antagonistic towards the class, 

teacher and/or subject and appeared to 'give up' in their attempt to make progress. A 

teacher explained that for one boy, who was 28th out of 28, support had been available but 

he was unwilling to accept help and she considered that he would have benefited from 

working with a lower levelled set. 
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Personal 

External factors were contributory to pupil regression for pupils such as Rob, whose 

perfonnance overall was a cause for concern in his secondary school. He had similar 

problems to another boy who had been moved from an upper to a lower class and whose 

perfonnance continued to deteriorate. The teacher maintained that the main factor related 

to Rob's regression was also linked to home circumstances where many changes had taken 

place throughout S 1. 

Conclusion 

The evidence in this section showed that regression, exceptional and non-exceptional, was 

present in all classifications of primary and secondary classroom environments although 

pupils in a less positive primary classroom were more likely to regress than pupils in a 

highly positive classroom, and pupils in a less positive secondary classroom were also 

more likely to regress than pupils in a highly positive classroom. Regression was also 

present in all levels of set although more prevalent in middle or mixed sets. 

This section also considered elements within the classroom environment that might be 

identified as factors affecting pupil progress. Elements such as peer and teacher support 

within the classroom, class composition and pupil attitude all had links with pupil progress. 

The evidence also highlighted different responses ofboys and girls to support available in 

the classroom, and different types of regression for each gender group. 
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The classroom profile was found to be a useful method of determining factors affecting 

pupil progress and finding from Section 5C were mostly related to the profile and 

classroom environment. 

D Pupils were more likely to make progress in a secondary classroom with a highly 

positive profile. 

D Pupils were more likely to regress in a secondary classroom with a less positive 

profile. 

D Pupil previous experience in primary school including well learnt work methods 

and primary teacher interest supported progress. 

D Classroom interaction in secondary school between pupil and teacher had to be 

positive and two-way to support improvement. 

Mathematics tests and questionniares have now been analysed and all results reported. The 

results were used to construct classroom profiles and these profiles subsequently classified 

into three categories. Pupil progress was related to primary and secondary classroom 

profiles used to determine the type of environment that supported pupil progress. 

In the penultimate chapter the research questions set in Chapter 3 are answered. followed 

by a general discussion, and in the last chapter, conclusions and implications drawn from 

the study. 
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CHAPTER 6 DISCUSSION 

This chapter begins with a summary of the main findings of the research study, with results 

from Chapter 5 related to the research questions (Sections 6.1 and 6.2). Responses to each 

question are followed by a discussion of the results and each part concludes with a 

statement of findings or possible links. In Section 6.3 the responses to each question are 

collected for a general discussion, and connected to previous research findings. The final 

section (Section 6.4) includes the conclusions deduced from the present research study. 

Findings 

o Most pupils in the sample group improved in mathematics (NMM) between P7 and 

Sl. 

o Two groups of pupils were identified from the sample, one that made exceptional 

improvement and one, exceptional regression. 

o A small group of girls made least progress. 

Factors affecting pupil progress in mathematics 

o Pupil perception of performance was a classroom environment factor related to 

progress in mathematics. 

o A high level of secondary school mathematics teacher and pupil interaction was a 

factor related to pupil progress, but the interaction had to be two-way. 

o Primary school teacher interest in pupils is a factor in pupil exceptional 

improvement. 

o Elements of the classroom environment support pupil progress in mathematics. 

o 'Setting' can be related to pupil progress. 
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What progress do pupils make in mathematics at the transitionfrom primary to secondary 

school? 

6.1.1 Overall progress 

The results show (Section 5.1.3) that most sample pupils made progress in their first year 

in secondary school with the type of progress varying between gender and attainment 

groupings. 

Chapter 1 contained a number of concerns and problems anticipated in the course of this 

research study: the construction of the measures, the measure of progress and the use of a 

sample to represent a population. These were taken into account both in the planning and 

organisation of the study and in the analyses of the results. 

I t was argued in Section 1.7 that NMM was a suitable outcome for the tests and the 

mathematical tests constructed for this research study were based on that outcome. The 

final tests were suitable indicators of pupil performance in P7 and SI (Figures 5.1 and 5.2). 

Results from the tests were used to place pupils in a rank order and the results in Table 5.3 

showed that when pupil attainment groupings were aligned with pupil placement in class 

sets in November in SI there was a match of pupil level of attainment. Hence the tests 

based on NMM provided a reasonably accurate measure of pupil attainment in P7 and S I. 

Measurement of progress was another problem, as amount of progress is difficult to 

gauge. The results first considered gain (Section 5.1.2) where pupil placement relative to 

other pupil movement in the sample group was compared and secondly pupil actual 

progress. Pupil progress was ascertained through the difference of scores and the use of 

sign tests, scatter diagrams and ranking (Section 5.1.3). Progress was defined as a measure 
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of improvement and obtained from the same group of pupils between two points. Almost 

halfofthe sample pupils made positive gains, an improvement between P7 and Sl, and 

three quarters were defined as making progress. Through the use of gain, relative 

movement and progress it was evident that pupils did improve, making progress between 

P7 and Sl. 

The schools selected in the sample were different in population and location, and these 

differences were reflected in the results (Section 5.1.3). The initial period of the study was 

a time of change for mathematics and implementation of initiatives to raise pupil 

mathematical attainment within Authority schools. As a result there was a change affecting 

the Cycle 2 sample that made it different to that in Cycle 1. This was related to the 

introduction of setting in primary schools where three mixed ability P7 classes selected in 

Cycle 1 were replaced by the lower set of two in Cycle 2. There was a second change but 

this was connected to changing rolls in schools and the result was an unpredicted reduction 

in the sample size in school B in Cycle 2. The primary school to which the decrease related 

also had a disproportionate number of pupils who had to be excluded through their special 

needs status. The smaller sample did not contain the same spread of attainment levels as 

that in the previous Cycle. However, when the number of primary and secondary schools 

involved in the sample are taken into account in addition to the number of changes of 

staffing, resources and school organisation, the results show surprising consistency. The 

average percentage improvement in Cycle 2 showed a marginal increase compared to that 

in Cycle I (Table 5.7). 

The sample selected was reflective of many areas in Aberdeenshire, and the results might 

suggest that most pupils in Aberdeenshire, working at level C and above, made progress in 
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mathematics between P7 and S 1. However, it was impossible to use this as a conclusion as 

the sample was not chosen to represent the whole population. 

The research question did not ask which sample pupils improved but division of the sample 

into three groups enabled these pupils to be highlighted. Pupils tended to retain similar 

positions relative to others in the sample group in S 1 after being placed in classes where 

they mixed with pupils from other schools. Results from Table 5.6 show that progress was 

not limited to the highest attainers as approximately three quarters of each group made 

progress between P7 and S 1 (Section 5.1.3). The five lowest attainers in the total sample 

also made progress within their own Lower group. Three quarters of the original high 

attaining group maintained their position in the Upper group (Section 5.5) and four fifths 

of the lowest attaining pupils maintained their position in the lowest group. The middle 

group had similar sized groups (about one quarter) moving to the Upper and the lower 

groups. No pupil moved up or down by two groups. 

A gender pattern of progress is also evident (Tables 5.5 and 5.6). This is shown in the 

group of highest attaining pupils where more girls made progress than boys. The pattern of 

girls' higher level of progress than boys appeared to be repeated in each group and yet 

when the three groups were divided into six sectors, girls in sectors 4 and 5 (Table 5.5) 

showed significant regression compared to boys. Overall, the number of boys relative to 

girls who improved in the second cycle increased although this was possibly related not 

only to the lower proportion of girls but also to fewer high attaining girls. The gender 

pattern of progress evident within groups of pupils of different levels of attainment was not 

predicted. 
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Through the identification of pupils who had improved, it was therefore possible to 

highlight those who had not progressed. Approximately one quarter of sample pupils did 

not improve, with boys in Group 2 and small group of girls between Groups 2 and 3 

identified as those pupils requiring most support. The existence of the set of low attaining 

girls, who were regressing, confirmed the findings in Section 2.6.1 of Boaler (1997a). The 

group oflow attaining girls aged 13-15 (S2-S4 equivalent) in her research were at least a 

year older than the girls reported in this study. If the girls in Groups 2 and 3, at age 12 are 

the same group as those reported by Boaler, then the question of when these girls start to 

have problems arises. It was not obvious during classroom observations (Section 5.7) that 

the girls in this study were regressing, as they generally worked well in class, were well 

behaved, displayed a measure of independence and appeared to arrive at school equipped 

for the day. Hence, the suggestion that the type of mathematics taught (Boaler, 1997a) is 

inappropriate might have some validity in this present study. It is possible that the girls' 

problems started at some stage in primary school; as they progressed through each stage, 

the work required more understanding and the pace increased and it became more difficult 

for them to maintain previous standards. An appropriate curriculum, if available for these 

girls, might lead to progress. 

A small number of boys in the bridging group between Groups 1 and 2 maintained their 

primary score but made little progress. This lack of movement might be associated with the 

dip in performance suggested by Galton (2000) in Section 2.2.5. If there is a dip in 

performance subsequently changing to improvement, then there is no particular cause for 

concern. In Section 5.5.1, two boys admitted experiencing problems in S 1 due to large 

classes and their failure to ask for help but each boy recognised, and was concerned about 
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his lack of progress. Fortunately, support from home was available for both boys but this 

might not be the case for all pupils in a similar situation. 

When pupils fail to make progress, some thought must be given to reasons why and when 

this has occurred. Regression implies that pupil scores have deteriorated from those 

obtained previously but pupil marks alone do not provide a true picture. Three possible 

reasons for apparent regression in this study were not related to pupil effort (Section 5.2). 

The first reason was related to general carelessness, where a decrease in scores can be the 

result of for example, omitting to answer a page of questions. The second reason is 

connected to the pupil rate of work. A decrease in scores is not always due to a pupil 

failing to attain a particular level but can be related to method, or rate of completion of a 

particular assessment. Pupils with a slow work rate failed to complete the test in secondary 

school. The result of a slow work rate mostly affects pupils under external examination 

conditions, where timing is an integral part of the examination. This study contained two 

such pupils (Section 5.9) who were labelled as 'regressing', although not exceptionally. 

The third reason is related to support available and pupil reaction to support in class. When 

classes are 'set' in mathematics departments upper sets are usually contain around 30 

pupils and lower sets, 20 pupils or less. This enables those requiring most support that is 

pupils in lower sets to have greater access to teacher assistance. However, a pupil who is 

experiencing problems in an upper set can find the pace of the work too fast and 

experience difficulties with mathematical concepts, and this can be compounded by the 

pupil failure to ask for help (Section 5.4), or accept it when offered. The first two reasons 

will not lead to genuine regression but there is more likelihood of this happening as a result 

of the third reason. Where lack of progress is registered as a result of carelessness and pace 
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of working additional support for these pupils is necessary to provide methods of approach 

to minimise the effects of their present mode of working. 

Pupil progress in class sets presented an interesting exercise where some sets appeared to 

support progress more than others (Section 5.1.3). The results showed that progress is not 

limited to any level of set and that more pupils make progress in some sets than in others. 

This might be related to the individual pupils in the class or the class environment and 

therefore more information was required to provide more detail. This was left to the 

response to the second research question. 

There was an aspect to setting that was found to relate to pupil progress where pupils were 

placed in a set not suited to their level of attainment. Class sets were arranged in schools 

related to either school or departmental management, where upper sets contained more 

pupils than lower sets and this, in addition to other reasons, was found to disadvantage 

pupils at the lower attainment end of the class (Table 5.3). In lower classes although class 

size was small, the rate of work was also slower and some topics omitted. This was found 

to disadvantage Group 2 pupils placed there. Mixed classes were likely to be the most 

difficult sets for pupils to make progress for many reasons, including class size, rate of 

working and support available. 

Conclusion: Progress was made by sample pupils of all levels of attainment, in all class 

sets in secondary school but there was evidence of a gender effect in pupil progress in 

some attainment groups. Pupil progress in class sets was not all positive and might be 

related to a number of factors associated with school or departmental management. 
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6.1.2 Exceptional progression 

The amount of progress was not considered in the calculation of overall progress although 

exceptional pupil gain and progress in relation to others in the group was recognised and 

investigated. 

The results from Section 5.2 showed that two groups of pupils (improvers and regressors) 

who made exceptional progress relative to other pupils in the group existed (Figure 5.14). 

A group of 40 (23 improvers and 17 regressors) pupils was identified over two cycles by 

the use of a number of methods described in Section 5.2. This confirmed the existence of 

two such groups similar to the suggestion in Section 1.2, and possibly the findings of 

Youngman (1978) and Croll (1983) in Section 2.3.2. The final groups were similar in 

number in each cycle with a slightly greater proportion of regressors in Cycle 2. This was 

expected because ofthe small change in proportion oflow attainers in the sample pupils 

transferring to School B. The method used to determine these groups was different from 

either of the methods used by the researchers (Youngman and Croll) and therefore a 

comparison of the composition of the groups was not possible. However, two groups of 

pupils with exceptional performance were identified, and their performance and progress 

monitored in an attempt to identify common factors that improved overall attainment. 

Pupils who made exceptional improvement and regression were present in each level of 

class set. Ranking of each S 1 class set of scores assisted in highlighting zones where 

improvers and regressors were placed (Section 5.2). When the results were examined 

pupils at the top oflower sets and middle of middle and upper sets were most likely to 

show exceptional improvement, and those at the lowest end of upper sets and middle of 

middle and lower sets, most likely to regress exceptionally. The relationship did not 

indicate that class position was responsible for improvement or regression merely that 
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these were positions from which pupils improved or regressed and where support might be 

provided for pupils. 

Certain factors common to pupils within the groups such as primary school, secondary 

class set, primary test score and gender were investigated (Table 5.10 and 5.11). There was 

no evidence to suggest a common link for improvement or regression in primary school, 

primary test score or gender. The latter did not support Youngman's (1978) findings. 

However, his results were from a different school system, at a time when girls' 

performance in mathematics was well documented as being poorer than that of boys. 

Changes in education and emphasis on raising attainment over 20 years are likely to have 

affected results regarding gender. However, improvers were found to be more prominent in 

certain class sets in secondary school (Section 5.2.1, Table 5.12), while single numbers of 

regressors were present in a number of sets. 

Work methods and type of response to questions in the tests showed differences between 

improvers and regressors. Improvers showed all working, reflecting sound methods of 

calculation (Section 5.2), with an approach that reflected a willingness to do their 'best'. 

Regressors' approach was different; they were generally unable to answer some questions 

previously answered in primary school and made fewer attempts to answer questions as 

they worked through the paper. Regressors showed little working except in the simplest 

questions, possibly guessing many answers. This approach suggested decreasing interest 

and effort as pupils progressed through the test paper. 

Ifpupil willingness to answer a test paper and do his/her best is related to motivation, then 

motivation plays a part in progress. This is discussed further in Section 6.2.1. 
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Topics of improvement and regression from the mathematics tests were similar for 

improvers and regressors and these are discussed in Section 6.2.3, the section related to 

specific difficulties with mathematics items. 

Responses to Questions 2 and 22 (Section 5.2) differed for improvers and regressors in 

that no regressor answered either correctly, whereas improvers showed more success. 

These two test questions were used to gauge pupil reaction to items on common sense and 

use of intuitive sense of number, while it was recognised that these questions did not test 

either of these. Improvers were found to be significantly more successful in answering 

Question 22 when compared to that of the whole S I sample, which might reflect their 

overall improvement and willingness to attempt unseen questions. It is not possible on the 

basis of response to one question to state that those pupils who make exceptional 

improvement have a well-developed intuitive sense of number. However, there is an 

indication of a possible area for further investigation in another study. 

Results from Mathematics Paper 2: Secondary were useful in determining improvers and 

regressors, where improvers generally made a reasonable attempt at the paper and 

regressors made no attempt to answer it. A comparison of individual pupil progress with 

the results from Mathematics Paper 2: Secondary helped to eliminate those pupils who 

appeared to regress but were not genuine regressors, such as the boy who missed out a 

page of the first mathematics test (Section 5.2). 

Conclusion: Two groups of pupils were identified, one that made exceptional improvement 

and one that showed regression. Factors connecting improvement and regression were 

class ranking, pupil work methods and type of response to questions. 
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Response to Question 1 

Question 1 was concerned with progress made by pupils at the transition between P7 and 

S 1. The findings showed that: 

• Most pupils in the sample group improved in mathematics (NMM) between P7 and 

Sl. 

• A small group of girls of average attainment made least progress overall. 

• Two groups of pupils were identified from the sample, one that made exceptional 

improvement and one, exceptional regression. 

• Improvers showed evidence of strong work methods and a willingness to perform 

well. 

• Regressors' responses reflected a general lack of interest in the mathematics tests. 

• Class setting might be related to regression. 

6.2 FACTORS AFFECTING PROGRESS 

Question 2: What mathematics classroom environment factors affect pupil progress? 

Pupil progress for most pupils was established in the response to Question 1 and therefore 

it was now possible to address the second question. Three specific areas were the focus in 

the search for factors in this study: the classroom environment, the teacher and 

mathematics. It was predicted that factors would be identified in at least one of these areas 

ifnot all three. These expectations were confirmed and the results related to each of the 

factors discussed in the three subsections of this section. The final discussion regarding 

factors affecting pupil progress is included in Section 6.3. 
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6.2.1 Classroom environment 

The classroom environment fulfilled expectations in that it was a fruitful area for 

investigation. The search for factors related to pupil progress found that one classroom 

dimension and the classroom profile, specifically constructed for the research study, were 

related to pupil progress. The classroom environment also appeared to support aspects of 

adolescent growth at the transition. 

As progress is only measured through comparison of scores when pupils reach S I, the 

classroom environment discussed in this section is usually the secondary mathematics 

classroom environment. When reference is made to the primary classroom in the 

discussion, it is identified as such. 

6.2.1.1 Classroom dimensions and pupil progress 

Pupils and teachers described the classroom environment in this study by means of 

selected dimensions, and some of these dimensions were found to group to form classroom 

factors, one of which was found to connect to pupil progress. 

Pupil perception of performance was the most relevant of all dimensions and there was a 

strong connection between this and pupil value of mathematics in the primary and 

secondary classroom. Subtle changes took place in the importance and connection between 

dimensions as pupils moved to secondary school. Pupil perception of performance and 

value of mathematics had high mean values that were maintained in general acroSS the 

transition (Section 5.4.1). In a comparison of these dimensions several differences were 

noted and followed through although only one was found to be of interest. The first of 

these showed slight gender differences in primary school, where girls showed higher 
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values of mathematics and boys, higher perceived performance scores but these 

disappeared as pupils moved to secondary school. The second set of differences noted in 

these dimensions was in means of pupils from small rural and larger town schools but the 

differences here again were minimal. 

The third set of differences was related to the secondary school grouping of pupils in 

School A, where pupil perception of performance over the transition increased. Two 

possible reasons for this were related to the location of the school and mathematics 

department. The town primary and the secondary school were located on the same campus 

resulting in pupils encountering fewer changes in the move of school, and the need for less 

adjustment. Then the mathematics department had a strong liaison with the primary school, 

and pupils were set in classes at the beginning of the session and movement of class set 

after this point was unusual. Pupils therefore experienced less change in class in that they 

were familiar with their surroundings, knew many pupils in secondary school and once 

established in S I were not required to adjust to additional movement or another teacher. 

Overall pupils who benefited from this situation were likely to be those who were less 

mature as these are the pupils who find it more difficult to adjust to change. It was 

interesting the lower class sets in this school were those with the highest perceptions of 

their performance, and a number of pupils improved (Table 5.) were those from this 

school. Some studies such as that of Youngman and Lunzer (1977) noted that pupils who 

are less mature might also be lower attainers. If that is true then this result suggests that 

low attaining, less mature pupils are more supported in an environment where there is less 

need for adjustment; also perceived performance was not related to attainment grouping. 
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Perceived performance and value in mathematics were also linked as a component in the 

factor analysis. This was evident in comparisons of dimensions in primary school, 

secondary school and then both sets of dimensions together (Tables 5.15-5.17). In each 

case, perceived performance and value of mathematics were linked and proved a relatively 

strong component but the links with other dimensions changed across the transition when 

parental interest replaced that of the teacher. Finally when all dimensions were compared, 

perceived performance and value were the sole dimensions in the main factor. 

Perceived performance was also shown to be relevant in the correlation analysis of 

dimensions with pupil performance and progress. Here, secondary perceived performance 

was related to pupil primary and secondary performance, and progress. These results 

highlighted the relationship between perceived performance and progress and show that it 

was a factor related to progress. 

The question then arises as to how pupils fonnulate their perceived level of performance. 

Action in the classroom such as teacher feedback from homework and class work, and 

task-based interaction with pupils, teacher and other resources are probably contributory 

factors to this. However, the pupil needs to be able to build the feedback into a perception 

of performance and if the message received from the environment is negative then pupil 

perceived performance might be low. Co-operation in the interaction between pupil and 

means of feedback is required if the final result is to be a high level of perceived 

performance. 

Other classroom dimensions such as classroom interaction and satisfaction were important 

in that they reflected the change between the primary and secondary classrooms and a 
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possible link between the primary classroom and regression. Classroom interaction and 

satisfaction means decreased for all pupils as they moved to secondary school (Section 

5.4.1). This reflected the differences in procedure in classrooms in each sector highlighted 

by Rounds et al (1982). This study confirmed differences in classroom procedure between 

primary and secondary school detailed by Rounds et ai, where in general there was lower 

level of interaction of teacher and pupil, more group work and less discussion centred on 

mathematics in primary compared to secondary school (Section 5.7.1). The formality of 

the secondary classroom did not affect performance although pupils found the work in 

secondary school moved at a faster pace there was more of it and there was an increased 

pressure of more homework. 

In considering regressors' mean scores between primary and secondary school it was 

noted that their primary school mean was lower than that of the main sample and this level 

was maintained over the transition. This suggested that these pupils did not view the 

primary classroom, as did their peers. The measure of pupil perception of classroom 

interaction was built on perceptions of activities of other pupils in the classroom and it may 

be that regressors did not participate fully in the primary classroom, or perceived a 

different view of their peers and associated activity. Regressors therefore had low 

perceptions of their primary school classroom in addition to that of their secondary, 

perhaps indicating that regression was not necessarily related to secondary school or even 

specifically to mathematics. This would be a worthwhile area to follow in a further study. 

Apart from the emphasis of the differences between classrooms in each sector and the 

possible connection with regression, classroom interaction and satisfaction did not appear 

to be related to pupil progress. B 
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6.2.1.2 Classroom prome and pupil progress 

The construction of the classroom profile and the results obtained when related to pupil 

progress were considered to be the most significant of the present study. Criteria for the 

construction of the profile were selected on the basis of all data collected and the analyses 

completed in the study. The classification of these profiles provided classrooms with three 

different levels of support for pupils (Sections 5.8, 5.9.1). Pictures of the three types of 

classroom described by teacher, pupil and observer emerged: highly positive, positive and 

less positive. Fewer pupils in the less positive class were found to make progress and more 

pupils were found to regress than in either of the other two class types. In comparison to 

pupils in the highly positive classes where in general more pupils made progress and more 

improvers were present than in either of the other two groups. Therefore, the classroom 

profile was a useful means to identify the type of support required for progression. 

The key element of all of the secondary classroom profile was the pupil and pupil attitude, 

where pupil interaction with other pupils and the teacher, and the resulting effect on 

teacher behaviour all appeared to reflect the final classification. Comments from pupils in 

classrooms with less positive profiles often reflected a lack of maturity, where pupils wrote 

comments such as "I hate my teacher because ...... " or used single words such as "boring" 

or failed to make a comment. The word "hate" is a more intense emotion, such as that 

connected to the primary school by Hargreaves (1999) and not a general reflection of 

comments made by many pupils. Although the less positive profile classrooms contained a 

higher level of pupil regression than others, there were some pupils who did improve and 

in one class where all pupils improved. Within these classrooms there are some possible 

reasons why pupils improve in such an environment. Firstly, the class may contain high 

achievers (class 2112) where pupils are coasting and find the work relatively easy, and 
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they may see it as "revision". These pupils often easily understand any new concepts and 

therefore make progress in spite of difficulties in the class. The second reason is also 

related to individual pupils, where the pupil is an independent worker. Pupils such as these 

were identified in this study (class 1316). These pupils were found to come from small 

rural schools and used to working with minimal teacher and pupil interaction, and prefer 

not to be associated with pupils who are not on task (Section 5.7.1). Pupils who are most 

affected within such a classroom are usually those who require a high level of teacher 

support. Where this is not available these pupils might give up or become antagonistic 

towards other pupils or the teacher (Section 2.6). Immaturity and difficulties in making 

adjustments were all highlighted as reasons for lack of progress and possible causes in this 

study. 

There is also an issue related to the less positive profile in that either it may not support 

some pupils who regress or perhaps there is a group of pupils who regress that contribute 

to the creation of such an environment, a case of the chicken and the egg. Since the class 

profiles were based on pupil perceptions of the class it is possible that the emphasis of a 

large group of such pupils created the profile, but then another small group of pupils within 

the same environment may regress in spite of their desire to succeed. However, this 

suggests that those pupils with low mean perceptions of the class are also those who 

regress, which was not always true in this study. A longitudinal study such as ORACLE 

where pupils are tracked through primary and some secondary classes would be useful in 

this type of study. Pupil progress at different points might help to identify when changes in 

perceptions occur and help to establish the influence that such pupils had on the classroom 

environment and the timing of when changes in perceptions took place. 
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Classrooms with highly positive profiles also contained pupils who regressed. Reasons for 

regression might have been related to home circumstance or related, as one teacher 

suggested, to misplacement in a class. It is possible that pupils would not have regressed in 

a class with a different profile or perhaps would have regressed more. Pupils who were 

misplaced had difficulties in maintaining the required rate of work in the class, and were 

sometimes unwilling to access help, although it was not clear why this should be. 

Newman's (2002) study related such a situation to pupil self-worth (Section 2.6). He 

considered that pupils who had similar problems were reluctant to ask for the type of 

assistance necessary from the teacher in case others in the class would think them 'stupid'. 

Other members of the class asking for help appeared not to affect the situation. However, 

pupil regression may be related to cognitive growth and these pupils recover to a previous 

level of attainment the following year. This is a major benefit of a longitudinal study and 

pupil tracking where recovery can he recorded. 

The primary school classroom profile was also significantly related to pupil progress 

(Section 5.8.1). Pupils who improved in secondary school had mostly come from primary 

schools with a highly positive or positive profile. The teacher was the key to the primary 

classroom profile. The teacher variable was related to his or her knowledge, confidence in 

teaching mathematics, enthusiasm about the subject and interest shown in the pupils and 

their progress. The higher level of teacher control possible in the primary school resulted in 

less influence of pupils on the classroom, although this was not always true. Teacher 

behaviour in primary school was also affected by pupil behaviour. 
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6.2.1.3 Adolescent development tasks and progress 

Pupil comments provided some of the most valuable insights into perceptions of secondary 

schools and the mathematics classroom. Evidence to support some factors related to pupil 

progress was obtained from some ofthese pupil comments (Section 5.4.4 and 5.4.5), 

observation schedules (Section 5.7) and discussions with pupils (Section 5.5). 

One issue highlighted in the literature reviewed was the possibility of support for 

adolescent growth in the mathematics classroom (Section 2.4.3) but pupil perceptions and 

the structure of mathematics classrooms in the study reported in this thesis did not totally 

agree with these findings (Eccles, Lord & Midgley, 1991). However, this study did not 

include a scientific measure to record adolescent growth but as part of support for the pupil 

in the classroom, certain issues related to the sample group response to the changes at the 

transition related to adolescent tasks are discussed. 

The adolescent developmental tasks described in Section 2.2.3 were tasks that might be 

related to progress because of pupil adjustment to higher-level processes and increased 

cognitive demands in secondary mathematics, new verbal skills and comprehension, 

increased independence and vocational interests. This section shows that some pupils did 

make did make the adjustments required and that schools and classrooms provided some 

opportunities for pupils to undertake these tasks. 

The move to secondary school was a rite of passage for pupils in that they expected 

initiation ceremonies to take place and were apprehensive in the first few weeks in 

secondary school waiting for these to take place. There were also transitional fears and 

anxieties of specific changes evident in primary school and early S I such as the size of 
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school buildings. These disappeared after a few months (Section 5.5) and by November of 

S I, pupils were amused at their own previous worries (Trebilco, Atkinson & Atkinson 

(1977), Section 2.2.5) suggesting that most pupils had been able to make the required 

adjustment. 

As pupils entered secondary school they entered a more adult world where almost every 

person had greater height and weight than they did. Desks and chairs were all adult size 

and larger pupils now had furniture to fit their body size. Pupil responsibility for their own 

behaviour was expected in that break times were unsupervised and pupils could leave the 

school premises at lunchtime on their own or with a friend. Many pupils now travelled 

some distance from home and had the responsibilities associated with travel. Pupil 

independence from parents in activities outside school also provided more opportunity to 

mix with other pupils and develop friendships in larger groups than was possible 

previously (Section 5.5.2). Hence adult expectations of pupils increased and pupils had to 

assume a new role with more independence and responsibility and their status (Section 

2.2.1) was confirmed as they made the necessary adjustments. 

In the classroom mathematics changed in that lessons became more focused and formal 

than they had been previously. Most pupils indicated that they found mathematics harder in 

secondary school (Section 5.4.5) thus indicating opportunities to adjust to higher-level 

processes and increased cognitive demands. As the use of mathematical language and 

notation increased and resources changed, a higher level of interpretative reading skills and 

comprehension were required. Increased verbal skills were needed to discuss these with the 

teacher and to commit some of these explanations to paper. The contrast in pupil 

comments between primary and secondary school was an indication of the adjustment 
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many pupils had made in one year. Their sentence structure, increased vocabulary and 

attempts to make a comment with sense reflected the changes that had taken place in their 

writing style. 

Some pupils were aware of an increase in independence available within the classroom 

structure, where they found there was no need to rely totally on teacher instruction and this 

suited their work methods. These pupils showed an independent working style in class for 

example the improver in class 1316 (Section 5.9.4), where the pupil worked quietly in spite 

of the activity around him. 

In primary school, pupils mentioned the future and the importance of mathematics but it 

was not until secondary school that they mentioned specific careers and linked these with 

mathematics. Pupils showed a developing sense of vocational interest and commented on 

the need to attain the highest possible level of attainment in mathematics if they were to 

achieve their goals. Although vocational goals varied from lawyer to shop assistant, they 

reflected some sense of pupil motivation and purpose (Section 5.4.5.3). Future vocational 

goals were not mentioned to pupils in this research study and therefore any comments 

made by them were their priorities, indicating that some pupils of different levels of 

attainment were embarking on at least one adolescent task. 

There was no doubt that many pupils had a positive experience in S I and this experience 

was related to changes providing increased opportunities for growth. There was a group of 

pupils however whose experience and progress in S 1 was less positive than that of others, 

and these pupils neither took advantage of the opportunities offered nor were ready to 

interact with the level of support available within the classroom environment (Section 
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5.10). Their comments and behaviour in class were indications of their lack of maturity and 

highlighted their inability to make the adjustments required at the transition. 

This section has been useful in recording elements of the school classroom are highlighted 

those appreciated by pupils in their move to secondary school. Pupils had reached the 

stage in life where they had to adjust to the changes associated with transition and many 

coped adequately with these. The evidence showed that support for adolescent growth in 

the school and the mathematics classroom was usually available and many pupils were 

able to respond to this support. Some pupils had not made the necessary adjustments and 

there may have been a number of reasons for this such as pupil age or maturity. Where 

pupils are able to adapt to the secondary mathematics classroom they are more likely to 

make progress. 

Summary for Section 6.2.1 

Two main factors related to pupil progress were identified in this section, firstly pupil 

secondary school perceived performance and secondly, the classroom profile constructed 

for this study. This classroom profile highlighted some criteria needed by pupils to support 

progress. 

6.2.2 Teachers 

Previously a number of areas were considered where teachers might have been considered 

a factor affecting pupil progress such as differences in background and training, behaviour 

and interaction with pupils. Results from Section 5.6 are discussed in this section to 

determine whether teachers are a factor affecting pupil progress. 
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6.2.2.1 Primary and secondary teachers 

Rounds et al (1982) suggested that the background and training of primary and secondary 

teachers was suitable for the sector in which they taught and that their differences did not 

affect pupils. This study found to some extent that this was true but the differences 

between teachers in primary school was likely to have more effect on pupil progress than 

differences between teachers in each sector. 

Primary school teachers who all enjoyed teaching their P7 class did not gain the same 

enjoyment from teaching mathematics to the class (Section 5.6.1). It appeared that success 

and enjoyment of the subject in the teachers' own educational experience was related to 

their present enjoyment of mathematics. Lack of enjoyment in teaching mathematics may 

have been linked to the lack of confidence expressed by a small group of teachers (4/17). 

Perhaps some of the primary teacher lack of enjoyment was related to their frustration in 

trying to reach all pupils. Teachers perceived that they could reach all pupils whereas 

secondary teachers had a more pessimistic (or realistic) view. However, primary teachers 

created items of interest and motivation for pupils and many teachers showed enthusiasm 

and interest in the subject that was infectious for their pupils. Many teachers were able to 

integrate tasks into other subjects in the primary classroom enabling pupils to apply the 

skills they had learned. Not all teachers had the confidence or bright enthusiasm of others 

and pupils were quick to make comparisons especially when working with two teachers in 

a job share situation. Where pupils made exceptional progress in secondary school this was 

found to partly relate to their previous primary experience (Section 5.9.1). In general many 

pupils from classrooms where the teacher was enthusiastic and confident in teaching 
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mathematics were found more likely to make progress in secondary school than jfthcir 

primary teacher was less interested in mathematics. 

Evidence from observation schedules showed that a positive approach to mathematics 

portrayed by primary school teachers was seen to create a highly positive working 

environment (Section 5.7.1.2, Lesson 4). One boy from the class in Lesson 4 was the top 

scoring pupil within Cycles I and 2, and pupils from this class provided the base set of 

pupils in one of the most 'successful' secondary class sets recorded in this study (Class 

2231). However the primary school structure can create problems for schools in supporting 

pupils who are high attainers through lack of funding and availability of specialist support. 

In S I the problems are different in that teachers can provide specialised support and 

resources, but limited pupil time in the department restricts the use of these resources. 

Primary teachers' previous experience and interest in mathematics were likely to affect 

their teaching. Teachers who had gained for example higher qualifications in school or 

university appeared to enjoy and be interested in mathematics more that those with lower 

qualifications. 

Teachers in secondary school had the same minimum qualifications in Scotland but these 

were of a higher level than in some countries, and again their interest and enthusiasm was 

evident in the classroom. All mathematics teachers in secondary school were assumed to 

enjoy mathematics, as that was their chosen career. 

Secondary teachers were probably teaching four or five classes each week and therefore 

when asked if they enjoyed teaching the SI class they possibly compared their enjoyment 
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to that of teaching other classes whereas primary teachers had the one class each year and 

might compare their experiences over a number of years. The difference in teaching and 

teaching mathematics highlighted in the primary classroom did not apply in secondary 

school although some secondary teachers did not enjoy teaching certain topics in 

mathematics, and this might be related to personal preference or the curriculum. This 

might also have been true for primary teachers rather than lack of confidence. 

Classroom practice in each sector differed in that primary teachers perceived that pupils 

should work in groups and feIt frustrated if classes were large and grouping was difficult. 

Secondary teachers were not so likely to use grouping but the seating arrangements in 

secondary school were such that where pupils worked together they were 'grouped' in 

some way, so perhaps the interpretation of the word grouping may have differed between 

sectors. 

6.2.2.2 Teacher Behaviour 

Teacher behaviour was also seen to be affected by pupil behaviour and subsequently affect 

the delivery of the lesson to a particular group. Results showed that teacher behaviour 

adjusted to accommodate the behaviour of different groups of pupils (Section 5.7.1.4) thus 

confirming the findings of Thompson (1992, Section 2.5.1.5). The comfortable climate a 

teacher experienced with one class was changed in another where the teacher focus was on 

maintaining discipline and keeping pupils on task. 

The results showed that teacher perceptions of their own behaviour and effectiveness in 

class were not always shared by pupils. Two teachers, one in each sector, expressed highly 

positive views of their commitment to and enjoyment of teaching (Section 5.6.1) and yet 
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pupils in their classes as a whole were critical of the teacher approach, and lack of efTort to 

provide items of interest and challenge (Sections 5.4.4 and 5.4.5). The situation led to 

disinterest and boredom of the pupils and although there was no evidence to prove lack of 

progress, pupils in the secondary class did not make equivalent progress to pupils in 

similar classes. 

Teacher behaviour (Section 5.6.2) was also found in some instances to be affected by pupil 

behaviour. Where teachers in secondary school taught two similar S I classes the 

composition of pupils within the class reacted differently to the teacher, resulting in teacher 

behaviour having to change to accommodate the differences in pupil behaviour. This was 

also the situation in primary school where primary teachers were observed over two 

sessions with different class groups, and their behaviour had to adjust to deal with change 

of size and composition of class. Classes where teacher behaviour was affected negatively 

by pupil behaviour were those where pupils were less likely to make progress (1316 and 

2311, Table 5.29) 

A high level of secondary teacher interaction with pupils was judged through teacher 

response to the class taught, where teachers "strongly agreed' (Section 5.6.1) that they 

enjoyed teaching their classes, classroom observations (Section 5.7.1) confmned a relaxed, 

a task-focused class, and pupils commented positively on teacher interaction (Section 

5.4.5). Classes of these teachers also showed test scores that confirmed progress by most 

pupils (Section 5.8). In secondary school, pupil and teacher interaction was seen to include 

support for pupils experiencing difficulties (Section 5.5), a high level of contact between 

teacher and pupils within the lesson, constant positive feedback to pupils and often some 

mathematics related fun aspect within the lesson. Teachers rarely sat down at any point in 
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the lesson perhaps due to the level of pupil control needed, an aspect of secondary 

education. However, in spite of the high level of interaction within the secondary 

classrooms noted in observations, a small number of pupils did not make progress. There 

were also classes where the high level of interaction was more focused on discipline than 

on mathematics and this highlighted the need for a two-way co-operation between pupil 

and teacher if pupils are to make progress 

Although there is a more detailed discussion of pupils who do not progress in Section 

6.2.3, it is worth noting here that lack of speCialised assistance for these pupils in primary 

school and S 1 might be part of the reason for their difficulties. Even with a high level of 

classroom interaction there were a few pupils who did not ask for help when required and 

this led to a breakdown in communication between teacher and pupil. A teacher can 

frequently ask a pupil ifhelp is required but the interaction is reduced if the pupil response 

is always negative. Although not all pupils made progress in classes where there was a 

high level of pupil and teacher interaction, more pupils were found to make progress in 

classes where the interaction was high and where it was two-way. 

A high level of interaction between teacher and pupil was also observed in some primary 

classrooms. In primary school an activity-based lesson was an ideal situation in which to 

observe this interaction (Section 5.7.1.2, Lesson 3) and many pupils from these primary 

classes were seen to make progress and exceptional improvement in secondary school. 

However in larger primary classes there was occasionally minimal pupil and teacher 

interaction, as pupils were left to work through prescribed exercises while the teacher 

became involved in preparation for an activity to take place later in the day. This classroom 

procedure emphasised differences between primary and secondary classrooms where the 
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mathematics teacher is less likely to find an opportunity to become involved in another 

task because of the number of pupils who require assistance and support. the need for 

classroom control and time restrictions on working through the curriculum. Where the 

pupil is in the same classroom all day the teacher has more control over correcting pupil 

work and monitoring pupil activity. 

6.2.2.3 Pupil and Teacher 

Pupil perceptions of their teacher differed between primary and secondary classrooms. 

Results showed that pupils saw their secondary teacher as enjoying mathematics more than 

their primary teacher. This might be expected as secondary teachers mostly have more 

knowledge and interest in mathematics. Pupils also introduced the teacher into their 

comments in secondary school. Only a small group mentioned the teacher. but their 

comments were interesting in that they mostly focused on positive aspects of the teacher 

role. Secondary pupils were encouraged by mathematics lessons that were "well taught", 

contained "good explanations ", and where the teacher was confident and knowledgeable 

about mathematics (Section 5.4.5). Pupils perceived the teacher more as a tool to help their 

difficulties with mathematics in the classroom than as a person. This agreed with the 

findings of Haladyna, Shaughnessy & Shaughnessy (1983. Section 2.4.3). Progress in 

mathematics was supported by the mathematics teacher's specialist knowledge. The fun 

and interest aspects of mathematics appeared to motivate pupils especially when classroom 

games were involved. 

One main difference between primary and secondary mathematics teachers was their 

classroom focus where primary teachers were focused on methodology and mathematics 

teachers on resources. Many primary teachers preferred the support of teaching notes and a 

Chapter 6 



282 A TIME OF CHANGE 

detailed plan of their daily lesson whereas although secondary mathematics teachers had a 

plan and used it for guidance in timing of the curriculum, they appeared to be constantly 

searching for items of interest for lessons to maintain pupil focus and motivation. 

Conclusion 

There were two main conclusions in this section, firstly primary teachers enthusiasm and 

interest in mathematics were found to relate to pupil progress in mathematics and secondly, 

a high level of pupil and secondary mathematics teacher interaction with two-way co

operation was found to relate to pupil progress. 

6.2.3 Factor affecting progress: Mathematics 

There was no doubt that many pupils found mathematics difficult, but in its difficulty 

many pupils found challenge, interest and reassurance in their ability to succeed. The first 

research question confirmed that most pupils made progress in mathematics at the 

transition but there was a group who did not progress. It was possible therefore that the 

subject of mathematics might be a factor related to progress. The very nature of the subject 

created divisions in the group of pupils where one group was motivated by the subject and 

the other group were de-motivated, and one group was made exceptional progress and one, 

exceptional regression. Other possible factors to consider were related to the relevance and 

continuity of the school curriculum to pupils. 

6.2.3.1 Mathematics: the pupil and progress 

Difficulties in mathematics were found to motivate some pupils and de-motivate others. 

Motivation: Many pupils found mathematics "hard" but also found it "challenging" and 

"interesting" (Section 5.4.5). Pupil use of the words in the same sentence indicated that 
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hard was not necessarily impossible, some pupils used the word "difficult" to explain 

impossible. Pupils generally appeared motivated by the challenge mathematics provided 

and were encouraged by the feedback obtained from correct solutions. Classes such as 

1222 (Section 5.8.1) showed groups of pupils, who were all interested, motivated and 

made progress. These pupils used the teacher's support and worked together to overcome 

any difficulties with the subject. It appeared that the desire to learn the subject acted as a 

motivator, which in turn resulted in progress and even if pupils had difficulties these might 

be overcome by using the teacher as a tool (Section 6.2.2.3). 

De-motivation: In contrast, a small group of pupils found mathematics difficult and 

became discouraged. They appeared to have difficulty in accessing the support available 

and for most pupils there was a problem of making sufficient effort to succeed. Some 

pupils offered reasons and excuses for their lack of progress such as inattention, or lack of 

effort but were unable to take the necessary steps to increase their mathematical skills or 

knowledge. Exceptional regression was linked with pupil previous experience of 

mathematics and pupil attitude (Section 5.10). 

The reasons for regression of pupils of different levels of attainment were varied, as each 

group fitted into a different pattern of regression. Pupils at lower attainment levels were 

usually those who displayed symptoms of disaffection and who know how not to tackle a 

subject. These pupils were also likely to have shown signs of disaffection in primary 

school though teachers there had more control over the pupil day than the mathematics 

teacher has in secondary school. A second group (Group B) opted not to do the work and 

learnt to excuse their inability to do mathematics by creating reasons why the work cannot 

be done, basically because they chose not to do it. It is uncertain at what stage this attitude 
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develops but it is not necessarily a product of secondary school. A third group (Group C) 

admitted that the work was too difficult and tried to hide their difficulties by using excuses 

in order that the teacher would not recognise the problem. These pupils were likely to be 

embarrassed about their inability to complete the work but might also feel they are 

incapable of reaching the standard required. This group occurs at a higher level of 

attainment than the previous groups but their poor attitude makes it difficult for the teacher 

to help them. These pupils may possibly have found mathematics increasingly difficult as 

they progressed through primary school, the required adjustment at the transition difficult 

to make and were afraid to admit it. The fourth group (Group D) was discussed in Section 

6.1.1, as the group of girls identified by Boaler in Group 3 (Section 5.1). 

Pupil problems in Groups Band C probably related to those of students described by 

Newman (2002) who have difficulty in asking for help. Group B pupils are likely to have 

problems that stretch back to primary school, perhaps as far back as P2. Ifpupil difficulties 

in asking for help started in early primary stages, then these pupils will be well practised in 

verbalising their reasons for not participating in the work, and subsequent lack of progress. 

Group C pupils who have reached S 1 and more recently have had difficulties appeared 

embarrassed about their lack of progress, and are often those in upper class sets. It may be 

as suggested by Anderman and Maehr (1994) that pupil self-worth is at stake and pupils do 

not want to draw attention to their difficulties. 

It was surprising (Section 5.4.5) to find that pupils had not only formulated reasons for 

excusing lack of progress but were able to verbalise and write it down in a 20 minute 

exercise (questionnaire). The reason must have been well established and used verbally a 

number of times for pupils to be able to express it without prompting when the opportunity 
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arose. Several research articles from studies quoted by Anderman & Maehr ( 1994) referred 

to techniques and strategies used by pupils and it was possible therefore to confirm that 

pupils in this study reacted in a similar way. Although school systems and countries are 

different, pupil problems and reactions to problems at the transition are similar. 

Initial problems experienced by these pupils were with mathematical difficulties, but 

associated with these are two additional aspects of the classroom environment. The first of 

these is difficulties in the interaction of pupil and teacher, and in obtaining specific help, 

and the second is related to adolescent growth and a personal sense of self worth. Primary 

and secondary classrooms are related to the first problem and the secondary mathematics 

classroom environment to the second. Support within the classroom environment for these 

pupils was perhaps not available when it was needed most. 

A number of pupils had a negative attitude to mathematics and for many pupils it was 

unlikely to change throughout their school life. If this were the situation then surely such 

an attitude would affect pupil progress. Pupils who thought mathematics "boring" thought 

it was boring in primary and secondary school. It is unclear whether pupils thought all 

subjects or just mathematics boring and if their feelings were based on attending the class 

or working with mathematics. If the one word response reflects pupils' boredom and 

attitude to mathematics then many of these pupils arrived at secondary school with a poor 

attitude to mathematics, confirming Cooney's (1992) view (Section 2.6.1). Where boring 

relates to attitude, Johnson (1996) observed that it was possible to change (Section 2.2.4.1), 

but if the word boring is related to reasons for regression then change is unlikely and pupil 

progress affected. 
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6.2.3.2 School mathematics and progress 

Pupils who are not cognitively ready to deal with certain mathematical topics will also not 

make progress. The analyses of improvers and regressors' responses (Table 5.13) helped 

to identify topic areas where pupils improved or regressed. Improvers' responses to the 

questions highlighted specific areas of the curriculum, decimals and percentages, and 

where improvement had taken place (Section 5.2); these were also areas where the other 

group regressed. It is not possible to say exactly why these strands were highlighted, but is 

likely to be related to cognitive development and emphasising the difficulties in adjustment 

for some pupils. 

The lack of continuity in mathematics between primary and secondary school was a matter 

of concern expressed by a number of researchers (Section 2.6.3). The findings from this 

study suggested that there was both continuity and discontinuity in certain aspects and that 

some of these supported pupils. Continuity was related to the links between primary and 

secondary schools, as documentation was passed between schools at the same time as the 

transfer of pupils and therefore would appear to support pupils in their move to secondary 

school. 

Discontinuity between sectors was evident in different resources and different 

methodology used, and a change from a generalised classroom to a mathematical 

'community'. Many pupils responded positively to the changes and were prepared to 

accept these as part of the move to the 'big' school. Some pupils associated these changes 

with the ritual for change of status (Section 2.2.1,2.2.3), in that they saw the change as 

leaving childish things behind. No pupil expressed unhappiness at the lack of continuity 

although a small number of pupils (18/267) perceived that the mathematics in secondary 
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was the same as that in primary school. The required adjustment to the number of changes 

was difficult for a small group of pupils, some of who showed a lack of maturity (Section 

6.2.1.3). There was no evidence to suggest that any discontinuity affected pupil progress in 

mathematics but it did appear to support pupil adolescent growth. 

Summary 0/6.2.3: 

Mathematics as a subject was found to be a factor affecting pupil progress in a number of 

ways. 

[J Mathematics was a motivating factor for some pupils and was related to progress. 

[J Mathematics was a de-motivator for small groups of pupils who exhibited a number 

of typical behaviours and these pupils did not make progress. 

[J Types of continuity and discontinuity appeared to support pupils in making 

adjustments in the move to secondary school. 

Conclusion: 

Response to Question 2 

Question 2 was concerned with the identification of factors affecting pupil progress in 

mathematics. The findings showed that the main classroom environment factors related to 

pupil progress in mathematics identified in this study are pupils' perception of performance 

and a high level of two-way interaction between pupil and secondary school teacher. Other 

aspects of the classroom environment were shown to support pupil progress through the 

identification of the classroom profile. 

Mathematics was known to be a difficult subject and for pupils to make progress they 

required maximum support within the classroom and a level of cognitive development 

related to the level of the subject studied. 
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The concepts of an ideal classroom, a mathematical community, an arena or zone of 

comfort were discussed in Section 2.4 and the results from this study in Section 6.2.2. This 

discussion continues in the next section. 

6.3 CLASS ENVmONMENT AND PROGRESS 

The arena of comfort first described by Simmons et al (1987) appeared to be the ideal 

mathematics environment for a pupil, where slhe could be regenerated through challenge, 

feel comfortable with relationships and be able to make the adjustments required for other 

areas. A small number of classrooms were identified in this study and these classrooms 

contained participants who held highly positive views of the classroom, a high level of 

two-way teacher and pupil interaction and who contributed to a positive climate of 

enjoyment and challenge for all pupils. These elements of the environment related to those 

described by Moos (1974) as relationships, personal development and system maintenance 

and change and comfort to the idea of the person -environment fit (2.4.3). 

The ideal classroom is not just an environment with a psychological person-environment 

fit, it must also be one where pupils can also make progress through enjoyment and 

challenge. If the assumption that the ideal classroom exists, then there are three issues that 

need to be resolved. The first relates to why and for whom the classroom is ideal. Classes 

considered ideal in this study were seen to contain most pupils who either improved or 

were improvers. It was evident that the majority of pupils in the class appreciated the 

positive elements on offer and for them the classroom environment was ideal. There were 

also small numbers of pupils in these classes who did not progress and some held 

antagonistic feelings about some classroom elements and for them the classroom was not 
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ideal. It may have been that these pupils would have made more or less progress in another 

class or that the pupil would have regressed in any class because regression was not linked 

with the classroom environment. Therefore the ideal class might contain single pupils who 

are out of step with other participants but then this might be reflective of the general 

disposition of such a pupil. The interactions and relationships within the environment 

would possibly provide a measure of support for the pupil who may have difficulty in 

fitting in some environments. 

The second issue is related to the creation of an environment. such as the ideal classroom 

and whether it is purposely created or just happens. All essential components might be 

coincidentally in place at one time, or perhaps an element of teacher manipulation could 

create such an environment. If teachers were able to create such an environment then it is 

likely that there would be many more ideal classrooms in secondary schools. There may be 

some elements that prevent the creation of such a classroom. Firstly, although the teacher 

has some control over certain elements of the classroom, external and internal influences. 

such as location and resources can affect others. The second is related to the difficulty in 

gauging the number of different interactions within the classroom. Critical to the structure 

of the ideal classroom is the composition of pupils in the class. Pupil interest. enthusiasm. 

cooperation with the teacher and fun all contribute to a positive climate. whilst disinterest. 

lack of cooperation and misbehaviour can be the basis of a less positive climate. While the 

teacher may see how to resolve some of the more negative aspects, it may not be possible 

to eliminate them all. Fraser (1994) used the word "subtle" to describe the classroom 

environment, an apt description because it is difficult to pinpoint exactly what is different 

within each environment. Pupil previous experience and subsequent reaction to classroom 

elements and dimensions create many of the complexities of the interactions within the 
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environment. If criteria are established to created an ideal classroom then the use of 

questionnaires such as those used by Fraser, Malone & Neale (1989) this might be 

possible. Here the environment can be adjusted to fit the desired environment of the 

participants. 

The last issue deals with the ideal classroom environment and adolescent development. 

Support for adolescent growth should be an integral part of the classroom environment 

supporting pupils in confinning their status in secondary school and to raise awareness of 

opportunities to progress through higher level skills. The mathematics classroom already 

contains elements to support adolescent growth such as need for higher intellectual skills, 

use of abstract thinking, use of advanced verbal skills and comprehension, interaction with 

adults on a professional level with the teacher possibly as a role model, and co-operation 

and interaction with peers. 

In the first chapter researchers expressed two extreme views of the mathematics classroom 

and the concept of the ideal classroom may help to place these in perspective. Firstly, there 

is the link of the "mathematics community" described by Jaworski (2002) and likely to be 

the core of the ideal classroom. This is a group of participants within a community that 

provides challenge and interest and a reason for interaction between adult, pupil and 

mathematical tasks. 

At the other extreme the ideal classroom environment and pupil perceptions might help to 

provide more background to resolve Clarke's (1985) concerns. He suggests that pupils' 

problems in secondary school first started in the mathematics classroom and was surprised 

by pupils' diverse reactions to the mathematics classroom as they entered S I . 
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Mathematics is possibly the first subject where pupils' problems are recognised. The most 

likely reason for this is that it is one of two subjects studied by pupils since early primary 

and after eight years of study pupils have reached a higher level of difficulty than in most 

other subjects. The continuous feedback related to mathematics classroom can soon 

identify specific weaknesses and difficulties of pupils. Academic difficulties are therefore 

identified early in Sl, and pupils find the work becoming increasingly difficult. At this 

point pupils may exhibit symptoms of lack of success in changing behaviour, and pupils 

such as those who practised avoidance techniques are unlikely to have a person

environment fit with the classroom. However although these symptoms show initially in 

the mathematics classroom, this does not mean that the mathematics classroom causes 

them or that problems started there. Many pupil problems have started much earlier 

perhaps in early primary school and then at the onset of adolescence where characteristics 

such as self-confidence, self-worth become involved, problems that were previously 

related to performance now become increasingly more complex. Therefore. problems first 

exhibited in mathematics classroom can then spread to other areas in the school and these 

may now be more related to personal characteristics than academic progress. 

Diverse reactions of pupils to mathematics classrooms can mean two pupils reactions to 

one classroom or to different classrooms. The study showed that one classroom could 

contain two groups of pupils with two different agendas (Section 5.8). In such a class there 

could be a mixture of pupils where one group was highly motivated and if pupil related to 

that group then slbe will see the class differently to the pupil who identifies with the other 

less motivated group. The reaction of a pupil to a particular environment is also likely to 
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relate to previous experience and the type of environment enjoyed in primary school and 

this would affect the initial reaction to any classroom environment. 

The findings from this study support the existence of an ideal classroom environment, a 

'comfort zone', where pupils make progress and find challenging new opportunities for 

growth. It is not possible to say that it will support pupils in adjusting to multiple changes 

or even to say that it supported pupils in this study to adjust to secondary school. All pupils 

do not perceive the same classroom in a similar way and it is likely that these perceptions 

contribute to the extreme views of the mathematics classroom presented by researchers 

such as Jaworski and Clarke. However. it is possible to state in this study that most pupils 

within an ideal classroom made progress in mathematics. 
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CHAPTER 7 CONCLUSION AND IMPLICATIONS 

The aim of this research study was formulated in the first chapter and subsequent chapters 

have described and discussed the action taken to reach this final stage where a response 

can be stated. Difficulties with the study and implications and future directions of the 

research findings are also reviewed. 

7.1 CONCLUSION 

Education is an area of constant change as external and internal forces attempt to raise 

attainment and generally improve pupil education. Therefore, longitudinal research studies 

associated with education, especially those that are repeated, can encounter problems with 

background constancy. This was evident in this study where Local Authority positive 

initiatives were put in place to improve mathematics education between two cycles. Setting 

of primary classes, new primary and secondary resources for 5-14 education, introduction 

oflCT, all contributed to changes in schools within a short period of time. Physical and 

psychological effects of events such as a school being destroyed by fire, witnessed by 

pupils and teachers, can cause major problems in research studies. It is only due to the 

commitment and dedication of teachers that research studies can continue. Surprisingly, 

despite changes and unexpected events, most results from Cycle 2 confirmed those from 

Cycle 1. 

In Chapter 5, results and analyses from this study were reported and these were discussed 

in Sections 6.1 to 6.3 in response to the research questions set in the third chapter. This 

section now considers the conclusion of that discussion in relation to the original aim of 
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the research, which was to describe pupil progress in mathematics in S I , and explore and 

identify classroom environment factors affecting progress between primary and secondary 

school. 

"To describe pupil progress in Sl ... " appeared a simple task (Section 6.1.1) but a number 

of difficulties were encountered even within a small group of pupils. However, progress of 

a number of selected sample pupils was measured successfully. The result was tentatively 

applied to a larger group but was it was not possible to extend the result to a larger 

popUlation such as that of all Scottish pupils, owing to the differences in geographic areas 

and concentration of the populace. Within the present school structure in Scotland, 

measuring pupil progress in mathematics of all pupils would require a different type of 

study and different instruments of measurement. 

Once progress was established, factors affecting that progress during a time of change were 

explored and identified. The classroom environment was an exciting and fruitful area of 

research where many aspects were found to contribute to the final factors affecting pupil 

progress. Although classroom environments are complex and subtle, it is the interactions of 

the elements and dimensions within them that have most effect on pupils. While a specific 

factor (Perceived Performance) was found to affect pupil progress, it was supported by 

other factors within the environment while not directly affecting progress itself. 

The exploration of changes in environments between primary and secondary mathematics 

classrooms disclosed the effects of the changes on pupil performance and progress. The 

effects of change of environment on most pupils were positive, and related to the change in 
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status experienced during the ritual related to the move from primary to secondary school. 

Pupil ability to adjust to change was possibly connected to the amount of engagement with 

adolescent tasks. The matching of these tasks to the structure and elements involved in the 

study of mathematics was also relevant. However, many difficulties were encountered by 

small groups of pupils whose previous and present experience of the study of mathematics 

was negative. These pupils' problems arose not only from specific difficulties with 

mathematics but also from an inability to embark on adolescent development tasks. The 

willingness and ability of pupil and teacher to interact and the support available for the 

individual within the environment were likely to be related to this problem. 

The study that has taken place to answer the research aim has highlighted a number of 

areas with implications for educators at different levels. 

7.2 STUDY: IMPLICATIONS 

The findings from this research study support and emphasise the importance of the 

classroom environment and curriculum in raising attainment. Aspects of the classroom 

environment have been shown to have a particularly strong effect on pupil progress, and 

the conscious structuring of that environment has the potential to raise attainment in 

mathematics of more pupils. The study of mathematics has also been shown to contain 

aspects that support adolescent development, and these should be maximised to increase 

the power of the learner. The importance of pupil primary experience should not be 

underrated, and specific elements within the classroom should be emphasised in the 

training of primary teachers. Existing 'good practice' might be extended to provide support 
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for primary teachers in increasing personal confidence, methodology and the use of 

resources. 

Educators should also consider the need to support existing differences in primary and 

secondary classrooms and to improve interactions within the environments. D!fferences 

between classrooms should be emphasised rather than similarities because of the pupil 

change of status. A study of the link between subjects such as mathematics and adolescent 

development should also be encouraged in a conscious attempt to match subject tasks to 

support pupils. 

Part of the concern expressed in Sections 1.2, 2.1 and 2.3 regarding overall mathematics 

progress is related to the lack of progress within certain groups of pupils, and an alternative 

more relevant curriculum for these groups is likely to encourage more pupils to benefit 

from their mathematical experience and function effectively in the world outside. Another 

aspect of concern was related to the fall in standards of mathematics but this was beyond 

the scope of the study reported in this thesis. 

7.3 STUDY: PROBLEMS AND LIMITATIONS 

There were a number of situations and problems that arose during the study that were not 

anticipated: the amount of insight provided by pupil comments, problems of ensuring 

reliability of the teacher questionnaire and the use of the researcher as the observer. 

At the commencement of this study it was difficult to estimate how much breadth pupil 

comments on the questionnaires would contribute to the picture of the classroom 

environment. In retrospect, a more detailed questionnaire such as the seEM (Section 
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4.1.2) might have been employed, and hence the analyses might have provided additional 

factors in the effects of the classroom environment on progress. Although the pupil 

comments produced many suggestions on pupils' own initiative, an alternative 

questionnaire might have provided a more detailed account of the effects of changes. 

However, that too would have restricted pupil comments to the focus of the questionnaire. 

This was illustrated in the review of the literature where a pupil questionnaire regarding 

attitude to primary and secondary school teachers did not recognise the change in pupil 

criteria for judging the usefulness of the teacher. 

Testing for reliability and validity of the teacher questionnaire for primary and secondary 

teachers might have been a problem due to the small number of teachers involved in each 

sector. Fortunately it was resolved through the present author's links with the local 

authority and personal contacts with other teachers. This would not always be possible in a 

different type of research study, and alternative planning for testing this measure would be 

required. 

The dangers of a participant observer being neither teacher nor pupil and lack of 

objectivity were considered at the planning of the study. Pupils and teachers responded in 

a positive manner to the research study and showed pleasure in their ability to participate. 

The use of a teacher as observer might be considered as less objective than required, as the 

teacher is likely to carry previous experience into the classroom. The teacher's values and 

idea of teaching impinges on situations within the classroom, and these may relate to 
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personal experience and subsequent misinterpretation. However, an observer dissociated 

with teaching may fail to recognise some of the more subtle interactions that take place 

within the classroom. Awareness of resources, the history of Scottish education, the 

problems with aspects of mathematics teaching and working with adolescents were 

considered important in this study. 

Objectivity was preserved by the use of the schedule which was compiled based on 

observations in the pilot study, as is usually suggested in participant observation. 

Interviews were also planned in a similar method to that described by Measor (1982) so 

that the less structured interview was used. 

The sample size of this study was small in comparison to that of similar studies but was 

sufficient to confinn results in two cycles and many of the results determined, compared to 

those of larger studies. The sample contained a small number of schools and pupils, and 

therefore there was some limitation to the application of findings from this study to a larger 

group of pupils. However, the selection of schools for the sample to represent to local 

county communities and similar efforts in the selection of associated primary schools 

meant that the sample was not too different from the county as a whole. Application of the 

results might be possible to the county but they would possibly not have applied to any 

other area in Scotland and not to pupils in Scotland as a whole, as the local county was not 

representative of the country. 
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7.4 FUTURE DIRECTIONS 

As this study considered the local classroom environment, it has laid a basis on which 

further investigation can begin. Classroom dimensions and their combined effects on pupil 

progress, the possibility of an ideal classroom, the link between the structure of 

mathematics and adolescent development are all areas where further research might 

continue. The research also highlighted a number of areas where possible results were 

suggested but lack of sufficient evidence meant a substantiated statement of proof could 

not be made. Finn claims from studies, such as a large-scale project on pupil techniques 

and strategies for non-engagement and disaffection would be valuable to the future 

mathematics education of this group of pupils within the classroom and also make a 

contribution to knowledge. 

This research study was able to respond to the original aim by confirming and describing 

pupil progress in S 1, and recording a small group of defined factors related to the 

classroom environment, and teacher and pupil interaction within the classroom that affect 

pupil progress. It is hoped that these findings will contribute to a fuller understanding of 

the classroom environment and mathematics education. The complexity of the classroom 

environment has been highlighted throughout the study and proved an exciting base on 

which to initiate further Scottish research. Findings from this and subsequent studies are 

likely to contribute to practice in schools and initiate further studies in small countries 

similar to Scotland. 
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Appendix Al 
Starter Letter to Secretary of Cluster Schools 

Ms. H 
Head Teacher 
Chairperson of Inverurie Schools Cluster Group 
Oyne Primary School 
Oyne 

Dear Ms H, 

Inverurie Academy 
Inverurie 
AB513PX 
1 st September 1998 

I know that you will be aware of the national concern regarding the lack of pupil 
progress in mathematics, especially in S 1/S2. Over the last session many of us in 
Aberdeenshire have been involved in the self-evaluation of mathematics 5-14. Since 
mathematics was the first subject chosen, this should be an indication of the 
importance with which the Authority has viewed mathematics education. 

At this time last year I was appointed to undertake some research into mathematics 
education by the Authority. I have attached some background and details of the pilot 
study already underway. I hope that some of the primary schools in our cluster group 
will volunteer to participate in the research project. Visiting schools will hopefully 
commence in October 1998. 

In your capacity as chairperson could I ask that you circulate the documentation to 
inform the group about the project? I would be happy to speak to the group as a 
Whole if they wanted more information. Since only five schools would eventually be 
involved, Head Teachers may prefer to speak to me individually and in that case I 
would be happy to call out to their school to discuss the way forward. 

Please contact me regarding the decision of the group. 

Yours sincerely, 

Irene F. Mackay 

Principal Teacher Mathematics 

1 1 



Appendix A2: 
Pilot Letter to primary school I lead Teachers 

INVERURIE ACADEMY 
JACKSON STREET • INVERURIE • AB51 3PX 

PHONE: 01467 621655 • FAX 01467 621645 

Dear 

Thank you very much for your speedy and positive response to the request regarding my research proJect in 
mathematics progress. 

The visits to your school would take place over the present session starting in October/November. 

• October/November: discussion with Head Teacher/classroom teacher re programme 

• November to January: work in class with pupils 

• February/March: apply questionnaires 

• April/May: apply mathematics 'tests' for comparison with questionnaires 

There will be feedback to individual schools of their own pupil performance. No one, apart from myself, 
will have access to the results of the questionnaires and tests. The final published findings will not name 
schools, pupils or teachers but will produce collective results from across the sample. 

The project will be repeated the following year with the same pupils in secondary school and these results 
would also be available if you wished to use them in future programmes. 

I will post a more detailed timetable before the October holiday so that we can fix up dates for my Vlsits that 
are suitable for us all. I am very excited about this project and hope that we can all work together to produce 
some worthwhile results - a positive step to raising standards. 



Appendix A3: 

Main Study primary school letters 

Aberdeenshire 
COUNCIL m Education & Recreation 

«FirstName» «LastName» 
«JobTitle» 
«Address1» 
«Address2» 
«City» 
«PostaICode» 

Dear «FirstName», 

Gordon House 
Blackhall Road 
Inverurie 
Aberdeenshire 
ABS1 3 AZ 

22 June 1999 

Research Project in Mathematics Education 

I was appointed by the Authority in August 1997 to undertake a study in Mathematics 
education. The first year was spent reading relevant material and submitting my proposal 
for entry to a Ph.D. degree course. 

Over the last year I have been involved in the first part of the pilot study, in seven 
Aberdeenshire primary schools, studying the progress of pupils in Mathematics between P7 
and 51. I am about to embark on the main part of the project in the session 1999-2000. 
Three secondary schools in Aberdeenshire with some associated primary schools will be 
involved. 

The main study will involve: 

In Year 1: 
• 3 visits to each school (P7) to 
• observe pupils in class (September/October, 1999) 
• apply questionnaires to teacher and pupils (January/February 2000) 
• apply maths tests to pupils (May, 2000) 

In Year 2: 
• 3 visits to the associated secondary school to monitor the progress of the 

previous years P7 pupils (now 51). 
• 3 visits to the same primaries to follow a similar programme as the previous year 

to the next P7 class 

In Year 3: 
• 3 visits to the secondary to follow the progress of the previous years P7 (now S 1 ) 



Appendix A3: 

Main Study primary school letters 

With your agreement I wish to use the P7 pupils in your school as part of my project. A few 
schools in your LERN will be involved including the local secondary school. I hope that you 
are willing to allow your school to be part of the research. 

I have enclosed the first part of my proposal to help understand the background to my 
application for the further degree. 

Please contact me to confirm your willingness to participate in the research project. I will 
contact you at the beginning of the new session to arrange the first visit (usually around 1 
hour) in September/ October 1999. 

I look forward to meeting you during the new session. 

Yours sincerely 

Irene F Mackay 
5-14 Development Officer Mathematics 

2 



Aberdeenshire 

«Title»«FirstName»«LastName» 
«Company» 
«JobTitle» 
«Address 1» 
«City» 
«PostaICode» 

Dear «FirstName», 

COUNCIL 

Appendix A4: 

Letter of Thanks to primary schools 

m Education & Recreation 

Gordon House 
Blackhall Road 
Inverurie 
Aberdeenshire 
AB513AZ 

20 June 1999 

Research Project: Pupil Testing 

As you are aware my recent visit to «Company» was my last one. I promised at that time to 
return the results of the pupils in your school. I now enclose the final scores. I have 
indicated the pupils in your own school in relation to the other pupils in the sample of 
Inverurie LERN schools involved in my project. Perhaps when you receive the report from 
May, 2000 you will find the comparison useful. 

At this point I wish to thank the staff and pupils involved in your school. The three visits 
have taken up valuable class/teaching time but I hope that something useful will come from 
the final research results. 

In summing up my experience in the Inverurie cluster schools, I wanted to note the 
following: 

• I have witnessed some excellent teaching in P7 classes 
• I was impressed by the organisation and planning involved in all schools 
• The friendliness and co-operation from staff I encountered was overwhelming 
• Discussion had obviously preceded my visits so pupils were aware of what was taking 

place. As a result they were co-operative and helpful. 

You will understand that all of this made my task easier and my visits were therefore 
enjoyable. I have appreciated all the assistance I received from everyone involved in any 
way. So thank you for everything. 

Yours sincerely, 

Irene F Mackay 



Telephone: 01224664875 

«Title» « FirstName» «LastName» 

«JobTitle» 
«Company» 
«Address 1 » 
«Address2» 
«City» «PostaICode» 

Dear «Title» «LastName», 

AppendixA5 
Letter to Secondary School Rectors 

E.R.&D Team 
Woodhill House Annexe 
Westburn Road 
Aberdeen AS 16 5GJ 

I am at present involved in a PhD research project, funded by Aberdeenshire, to investigate pupil 
progress in mathematics between primary and secondary school. Over the past months I have 
been visiting primary schools in the Inverurie cluster as the first part of my pilot. Next session I 
intend to start work on the main body of research within the cluster group of another three 
secondary schools. These schools must be representative of areas of the Aberdeenshire Region 

I therefore request your permiSSion to use «Company» as one of the schools. With the consent of 
the secondary schools, my next step would be to approach a number of the associated primaries 
for their agreement to take part in the first year. Work would begin in the secondary school in 
2000/2001. 

The programme of work involves; 

• A preliminary visit to the school, in October/November, to spend a mathematics lesson with 
some of the pupils involved. 

• A visit in January /February to apply a questionnaire to pupils and teacher 

• A visit in May with standardised tests in 1) numeracy and 2) algebraic understanding. 

There is no additional work involved for the class teacher or PT Mathematics. I will correct the 
tests. The results of the tests will be returned to the Department and may be used by the PT and 
shared with the primaries if desired. On my part, all results will be kept strictly confidential. Some 
principal teachers have seen the tracking of pupils across the divide and the feed back of results as 
part of the continuing dialogue between primary and secondary sectors. 

I hope that the information provided will be enough to agree to allow the Mathematics Department 
in the Academy to be used for the research. Please contact me if you require any further details. 

I would appreciate a written response for my records. 

Thank you for your consideration of this request. 

Yours sincerely 

Irene F Mackay (Mrs) 

Development Officer 5-14 Mathematics 

1 



Rector 
---------Academy 

Aberdeenshire 

DearMr 

Appendix A6 

Letter to thank Secondary School Rectors 

lnverurie Academy 
Jackson Street 
Inverurie 
ABS13PX 

Research Study on Pupil Progress in Mathematics 

I wrote to you some years ago for permission to follow pupils and monitor their progress in 
mathematics in your school. I am now at the final stages of the project and wish to express 
my thanks to you and the teachers in the mathematics department. 

The Principal Teacher and staff in the department have provided unlimited support over 
the two years I worked in the Academy. It was difficult as an outsider to timetable visits to 
primary and secondary schools and the department's willingness to accommodate my 
timing was helpful. I realise how much of an imposition such a project is on a department 
at all times of the year. All teachers showed their professionalism in their dealings with 
me, in class and through discussion and consultations. Staff and pupil comments have 
proved invaluable in the construction of classroom profiles, and the interactions within 
each classroom were quite different. 

The results from the research will soon be published, the main findings show the impact 
that pupil and teacher interaction within the mathematics classroom environment has on 
pupil progress. 

I wish to express my gratitude to teachers and pupils involved in the project and this will 
be part of the acknowledgements in the final submission of the Ph. D. 

Yours sincerely 

Irene F Mackay 
Principal Teacher Mathematics 
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BACKGROUND 

Change undoubtedly causes stress: birth, marriage, divorce, death and home removal are some of the 

generally acknowledged causes of stress throughout life. 

Schooldays for all children stretch from at least five to sixteen years of age. Within these years there are a 

number of potentially traumatic changes, enrolment at age five, transfer to secondary school, subject choice 

and leaving school. D.E.S. (1982) noted that the transfer period was where most problems existed. 

The transfer to secondary school in Scotland, or transition, takes place after seven years have been completed 

in primary school. Attendance at secondary school for the next four years is compUlsory. Pupils then have the 

option to leave or to continue their education for either one or two years. The transition period and effects on 

pupils during this time have been the focus of a number of studies, Keys et al (1995), Shanks and Welsh 

(1986), Murdoch (1986) Youngman (1978) and Nisbet and Entwistle (1969). Youngman describes Nisbet 

and Entwistle's (1969) study as 'the most detailed account a/the transition period and its effecls on pupil 

progress.' Nisbet and Entwistle found that pupils were affected by the change but not all pupils were 

affected in the same way. The pupils who showed most anxiety and whose performance deteriorated after the 

transition were the least able. Mature, academic pupils were least affected. In Youngman's ( 1978) research, 

the sample was divided into six groups, three high ability and three low ability groups. These were named 

according to their abilities and work patterns: academic, disenchanted, capable, contented, disinterested and 

worried. The reactions of his sample to secondary school matched that of Nisbet and Entwistle. 

More recently in a study of the transition period in Western Australia, Kirkpatrick (1995) reported that some 

pupils, in the first year after the transition, showed little progress. In some cases there was a decline in 

performance, a similar result to that of thirty years ago. 

In Scotland today anxiety is lessened, and support increased, for pupils through certain initiatives. Two of the 

main reasons for this are improved Primary-Secondary liaison and the introduction of the Guidance system 

(Harlen, 1996). Pupils are now more aware of what is involved in the movement to secondary school through 

their discussions with guidance staff and P7 visits to the new school. 

In spite ofthe improved support, progress would not appear to have improved. 

Evidence found in two studies of pupil achievement, SOEID (1994, 1996a), indicated that pupil's level of 

attainment was still falling below acceptable levels. In response to this, HMI (1 997a) investigated particular 

areas of concern and found that' .. some pupils are making too little progress ... particularly in ... 

mathematics ... '(HMI 1997a, page 7). 

Lack of progress is therefore an area of concern. This must raise a question regarding the reasons for the 

situation. There are many variables involved in the transition period, for example, teaching methodologies, 

parental interest and pupil effort, Murdoch (1986). A number of research studies have investigated the effect 

of some of these factors on pupil progress. Youngman (1978) noted that boys' improvement was associated 

with high motivation, a positive attitude to work and strong parental encouragement. Nisbet and Entwistle's 

(1969) evidence showed that parental encouragement, emotional stability and academic motivation alI 

correlate closely with secondary school achievement. Schiefele (1975) found that quality of experience in 

1 
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doing mathematics is mainly related to interest. Progress, therefore, would appear to be affected by a number 

off actors including the move of school, Murdoch (1986), itself. Davis et al (1978) consulted teachers in his 

research to determine the main factors affecting progress in mathematics. The three suggested areas were: 

• Curriculum 

• Expectations of pupils, teachers and parents 

• Social structure and social order in the classroom. 
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Aberdeenshire Mathematics 

In the years 199617 Mrs Murdoch, now retired, completed statistical surveys showing the general progress of 

pupils from May ofP7 to May in S1. This was a rough guide to the progress of the group as a whole rather 

than the specific progress of individual pupils. The results were interesting but most staff felt they wanted 

more results and more specifics! 

As teachers we are all interested in the progress of our pupils. S I progress, after transition, and its' similarity 

to the national pattern gives rise to many questions. 

As a result of my increasing interest in this area I embarked on a PhD study in September 1997, supported by 

Aberdeenshire, to investigate mathematics education and pupil progress in mathematics over P7/S I. During 

the last year I have been reading all the relevant documentation, books and articles and establishing exactly 

what my study will involve. I am now ready to start work on the pilot study. 

Pilot Study 

This will involve the Inverurie Cluster Group over the next two years, 1998-2000. In year I I hope to focus 

on some of the primaries and in year 2 on the Academy. I hope to involve five primary schools of varying 

sizes in the sample. My work in the primaries will consist of: 

• A few visits to the P7 classrooms 

• talking to the pupils about their mathematics, 

• talking to statT about the work they do in mathematics 

• distribution of a questionnaire in Autumn 1998, and 

• distribution of mathematical tests in May 1999. 

I have attached the first two pages of my proposal for the University to provide the background to the study. 

Following the recent self-evaluation, 5-14, in Aberdeenshire I hope that you will all consider this as an 

additional support for mathematics education from the Authority. I hope, too, you can consider me as another 

pair of hands in mathematics! 

I am therefore asking for your consideration of, and co-operation in, the project. 

3 



Appendix A8 : Instructions for Pilot Assistant 

1. Pupil questionnaire 

Class Teacher IRoom Time Class Teacher IRoom Time 
1.1 Mr S R49 Tu P1 1.6 Mrs M R40 MoPS 
1.2 Mrs F R41 Tu P1 1.7 Mrs Me R50 WeP3 
1.3 MrW R41 Mo P1 1.8 Mrs F R41 WeP3 
1.4 Mrs M R40 MoP6 1.9 Mr S R49 WeP3 
1.5 Mrs G R41 MoPS 

• Pupil Questionnaires are purple and are counted in poly pockets 

• Issue one to each pupil 

• Cheek with teacher and note any absentees 

• Pupils are not to write until instructed 

• Instructions: 

• Read the following: 'This questionnaire is to find out what you think - so answer 

questions with that in mind. We want to find out your opinion of a number of 

statements.' 

• Try to reassure pupils that their responses are confidential and will only be seen by the 

researcher and themselves - so we want honest, personal opinions, which will help to 

give a true picture of pupil opinion. 

• Write first name and surname and Maths class 

• Pupils to tick whether boy or girl (name confusion) 

• No one is to write in the column headed 'Teachers Use' 

• For sentences like 'I enjoy maths' if mostly they enjoy the subject but last week there 

was a day when they found it difficult and hated it for that period it would be YES -

however if mostly they don't enjoy it but one day it was great fun then it would be NO 

• Draw pupils' attention the number 26 where they have to complete the sentence. 

• Collect questionnaires in when individuals have finished 

• Ensure that they are not seen by anyone and return to envelope 

2. Teacher Questionnaire 

• Allow the teacher to answer the questionnaire while you supervise the class 

• Put teachers questionnaire in with class returns. 

Thank you for your help. 

Confidential 



Appendix A9: Instructions to Assistant in research study 

It is better that the class teacher does not assist with the questionnaire. Depending on the class, 

the teacher may go to do something else for the time you will be there. Just make clear that the 

whole exercise will take about 20 minutes. 

Pupil questionnaire 

• Pupil Questionnaires are salmon coloured and are counted in poly pockets 

• Issue one to each pupil 

• Check attendance with teacher and note any absentees 

• Pupils are not to write until instructed 

• Instructions: Remind pupils that I (Mrs Mackay) visited some of them in their Primary schools 

and this is a follow up, even though I can't visit each class myself. Explain that you are in my 

place and that all questionnaires will be returned to me. 

• Read the following: 'This questionnaire is to find out what you think - so answer 

questions with that in mind. We want to find out your opinion of a number of 

statements. ' 

• Try to reassure pupils that their responses are confidential and will only be seen by the 

researcher and themselves - so we want honest, personal opinions which will help to 

give a true picture of pupil opinion. 

• Write first name and surname and Math. class and School 

• Pupils to tick whether boy or girl (name confusion) 

• No one is to write in the column headed 'Teachers Use' 

• For sentences like 'I enjoy maths' if mostly they enjoy the subject but last week there 

was a day when they found it difficult and hated it for that period it would be YES -

however if mostly they don't enjoy it but one day it was great fun then it would be NO 

• Draw pupils' attention number 26 where they have to complete the sentence. The 

whole process should not take longer than 20 minutes. 

• Collect questionnaires in when individuals have finished 

• Ensure that they are not seen by anyone and return to envelope 

Thank you for your help. 
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Instructions for Teachers 

COUNCIL m Education & Recreation 

Aberdeenshire 

A TIME OF CHANGE 

A research project on progress in mathematics between primary and secondary 
schools in Aberdeenshire 

So you are supervising the mathematics test! What should you do? 

• These tests are for pupils who have achieved at least Level C National Tests. 

• Before issuing the paper to pupils, tell them that the test is to find out how much they know and 

how much they have learnt since coming to the Academy. We are interested in their individual 

responses not that of their neighbours - so no copying if they don't know the answer! There are no 

prizes for finishing first but it is important that they are as accurate as they can be. 

• Issue the papers and explain that the test is made up of two papers: the first, in dark blue, covers 

questions at levels C/D/E/E+, the second, in light blue, has questions on algebra. 

• Pupils must only use pencil/pen and an eraser. No calculators or rulers are allowed. 

• Ask pupils to fill in their names and school. Names must contain first and last names. 

• Once they are ready to commence explain that they are not to write in the column titled 'For 

teachers use only'. However they can do working on any other area. Any necessary working can 

be shown and should not be rubbed out. 

• If pupils cannot attempt a question tell them to miss it out and progress to the next question. 

Pupils should not be given any help with any question. 

• The test can be completed in around 40 minutes to an hour. If pupils haven't finished by then, 

they are not going to get much more correct. When supervising primary, I usually have some 

alternative activity for them to go onto once they have completed the test. This means you should 

have almost an hour of quiet to progress with marking! 

Results of these tests will be forwarded to you once they are marked and pupil results will be placed 
in order with pupils from the other two participating Academies. You will be able to identify your own 
pupils and Academy but not the other schools. 

A big thank-you to a/l S1 staff and Principal Teachers in participating schools - your help and co
operation is much appreciated. Have a good holiday when it comes around. 

Irene F Mackay 

1 
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Appendix B: B I 

Mathematics Paper 1: Primary (Draft) 



NAME: 

® -1 
..... ••••• ••••• ••••• •••• ... ............ ... 

__________ SCHOOL: ________ _ 

Please write your answers on the worksheet as clearly as possible. If you cannot 
answer a question then just go on the next one. 

Thank you very much for completing this paper. 

For 
Number Question Teach 

er use 
only 

1. Circle the largest number below. 

1998 2012 2004 897 

2. Write down the number which is one less than 2010. 

Answer 

3. 7458 
+6587 

3.64 14.66 6.21 + 2.22 = 
+1.88 7.5 

+ 1.07 

4. Put these decimals in order, smallest first. 

0.07 0.23 0.1 

Answer: 

1 



5. 
4342 

- 505 
5.03 
-~ 

1lU1 ® ... :: ••••• ••••• 
. ~.~.~~.~ 

6.25 - 4 = 

6. John saved £2.70. His mother then gave him £1 .50 How 
much more would he have to save to reach £10. 

7. 

Answer 

Draw a circle round the largest fraction below. 

2 
6 

1 
3 

2 
3 

1 
6 

1 
2 

8. Jane bought 3 CDs each costing £8.50 and a video tape for 
£9.50. How much change would she get back from £40. 

Answer ----

9. Here is a picture of a paper clip. 

,(c ) 
~ Length ~ 

How many paper clips laid end to end would be about the 
same as the length of this line? 

Answer 

2 



10. A television programme lasting 1 hour 10min finished at 
8.40pm. At what time did the programme start? 

I 

I 
I 

I I 
I I I 
I 

j 
I I 

I I I Answer I I I 

I 

I 
I 11 . 3 I 

What is 4 of 640 kg? Answer I 
I 
I 
I 

12. 8 I I I Draw a circie round the fraction which is equal to - I 

12 I I I 

I 
I 

6 2 12 3 I - - - -
12 3 8 4 I 

I I 
I What is 20 % of £60? Answer ____ _ 

14. Circle the number which represents the shaded part of the 
figure? 

,.' 

A 2.8 B 0.5 C 0.2 D 0.02 

3 



1IfR1 ® ... :: ••••• 
=..~.~~~ 

15. 
This circle has been subdivided into 5 equal parts. What 

fraction of the circle has been shaded? 

Answer _ _ _ _ 

16. In a sale everything is reduced by 10%. How much would I 
save on something that usually costs £11 .00? 

17. 

Answer _ __ _ 

This triangle is divided into 4 smaller triangles, each the 
same size. What percentage of this figure is shaded? 

Answer -----

18. Put a percentage in each box to make the line correct. 

D 1 
% - -- 2 

D 1 
% = -5 

4 



19. 3 1 
a) 4 - 2 = b) 

4 3 
5 + 10 = c) d) 

PlftR1 ® ... :: ••••• ••••• 
~.~.~~.~ 

5 
8 + 

3 
= 8 --

20. There are 36 pupils in my class, 25% of them have blonde 
hair. How many pupils have blonde hair? 

21. 

22. 

Answer ___ _ 

The weight (mass) of a clothespeg is 9.2g. Which of these is 
the best estimate of the total weight (mass) of 1000 
clothespegs? 

900g 9 OOOg 90 OOOg 900000g 

Answer ______________ _ 

75 
x7 

2.6 x 1000 = 

9.6 X 40 9 = 0.8 X 9 = 

5 



23. 

1IfR1 ® .. ~:: ••••• 
:..~.~~~ 

Marie travelled from Aberdeen to Dubai during the Easter 
holidays. The aeroplane left on Monday at 06 35 and arrived 
in Dubai at 12 20 (our time) on the same day. How long did 
the journey take? 

Answer __________ __ 

24. To cook a meal for 12 people, I need 

12 chops 

6 tomatoes 

18 potatoes 

and 1500g peas. 

If I want to cook a meal for 8 people how many 

Chops 

Tomatoes 

Potatoes 

Peas __ 9 do I need? 

25. Estimate the length of the pencil. 

Scm, 10cm, 1Scm, or 20cm. 

Answer ____________ _ 

26. 143 10 = £7 7 5 = -------

800 7 ·25 = 12.56 4= ------

6 



Appendix B: B2 

Mathematics Paper I : Primary 



1 ..... 
iiiii 

NAME: __________________ SCHOOL: ______________ __ 

Please write your answers on the worksheet as clearly as possible. Any working 
you need to do can be done in the box of the question. If you cannot answer a 
question then just go on the next one. 

Thank you very much for completing this paper. 

For 
Teae 

Number Question her 
use 
only 

1. Circle the largest number below. 

1998 2012 2004 897 

2. 
a) 7458 b) 3.64 

+6587 +1.88 

3. 
a) 

12.45 + 127.5 + 5.691 = 

b) 5.07 + 1.3 = 

4. Write down the number which is one less than 2010. 

Answer 

5. John saved £2.70. His mother then gave him £1.50 How 
much more would he have to save to reach £10. 

Answer 

1 



-h'. 
" ... ~~, 

I -- . 

6. 

7. 

Answer: 

a) 4342 
- 505 

1 

b) 5.03 
-1.5 

8. 6.25 - 4 = ___ _ 

..... (\)\ 
sassi \OJ 

9. A television programme lasting 1 hour 10min finished at 
8.40pm. At what time did the programme start? 

10. 

Answer ____ _ 

Draw a circle round the largest fraction below. 

2 
6 

1 
3 

2 
3 

1 
6 

1 
2 

11. Jane bought 3 CDs each costing £8.50 and a video tape for 
£9.50. How much change would she get back from £40. 

Answer ___ _ 

12. What is 25 % of 60? 

Answer ___ _ 

2 



-'(-)'-
", .... y. ..... - . 1 -(8) - . • •••• 

Eiii;-.... 

13. Here is a picture of a paper clip. 

14. 

15. 

( ( ) 

How many paper clips laid end to end would be about the 
same as the length of this line? 

Answer 

Samantha is ~ of her mother's age. Her mother is 40 years 

old. 

How old is Samantha? Answer ____________ _ 

3 
What is 4 of 640 kg? Answer ________ __ 

16. 8 

17. 

Draw a circle round the fraction which is equal to 12 

6 
12 

2 
3 

12 
8 

3 
4 

Put a percentage in each box to make the line correct. 

D % 
1 = 2" 

D % 
1 = 5 

3 



-'n~-
~ ... ~"', 

I 1 ~ (V\ 
Billi \.I.Y 

-- . - . 

18. Circle the number that represents the shaded part of the 
figure? 

2.8 0.5 0.2 0.02 

19. 
This circle has been subdivided into 5 equal parts. What 

fraction of the circle has been shaded? 

Answer ----

20. In a sale everything is reduced by 10%. How much would I 

21. 

save on something that usually costs £11.00? 

Answer ___ _ 

The weight (mass) of a clothespeg is 9.2g. Which of these is 
the best estimate of the total weight (mass) of 1000 
clothespegs? Circle the correct answer. 

900g 9 OOOg 90 OOOg 900000g 

4 



1 ... ':: (\1\ 
iUii \0) 

This triangle is divided into 4 smaller triangles, each the 
22. same size. What percentage of the figure is shaded? 

Draw a ring round the correct answer below. 

60% 75% 80% 

23. 3 1 
a) - + - = 4 2 

b) 
5 3 - - -8 8 -

c) 
4 3 - + 10 = 5 

d) 
1 1 - x - = 2 2 

24. There are 36 pupils in my class, 25% of them have black hair. 

25. 

26. 

How many pupils have black hair? 

Answer ___ _ 

a) 76 
x7 

b) 0.90 
LJl 

a) 24x40 = ___ b) 2.6x100 = 

c) 0.80 x 9 = 

5 



-.... 0'. 
" '" ~~ .... , 

1 - . - . 

27. 

-• •••• . -... 
1111 .... 

Marie travelled from Aberdeen to Dubai during the Easter 
holidays. The aeroplane left on Monday at 06 35 and arrived 
in Dubai at 1220 (our time) on the same day. How long did 
the journey take? 

Answer __________ __ 

28. To cook a meal for 12 people, I need 

12 chops 

6 tomatoes 

18 potatoes 

and 1500g peas. 

If I want to cook a meal for 8 people how many 

Chops 

Tomatoes 

Potatoes 

Peas __ g do I need? 

29. Estimate the length of the pencil and circle the length below 
which is nearest. 

Scm 10cm 1Scm 20cm. 

30. 

a) 143 10 = ---- b) £7 + 5 = 

a) 800 25= d) 12.56 + 4= __ 

6 



-'(-'{. 
"# - ~"' .... 1 -- . - . 

31. 

32. 

. .... 
!!5!i 

a) 5 18 b) 4 117.04 

Mrs. Mackenzie is buying 200 tea bags at the supermarket. 
A box of 40 tea bags costs £0.90 and a box of 50 tea bags costs 
£ 1.25. 

Should Mrs. Mackenzie buy 200 tea bags in boxes of 40 or 50 to 
get the best buy? 

Answer: 

Why? 

END OF TEST 1 

7 



Appendix B: B3 

Mathematics Paper 2: Primary (Draft) 



NAME: ______________ __ SCHOOL: ____________ _ 

Think carefully in this paper before answering any question. If you find any 
question which you cannot do then just go onto the next question. 
Thank you for answering these questions. 

No. Question 

1. 5 + 6 x 10 = 

2. 17 - 3 x 5 = 

3. 8 x ( 5 + 7) = 

4. 17 + 59 + 18 - 59 - 18 = __ _ 

5. If 4 becomes 2 

6. 

and 6 becomes 3 
and 8 becomes 4, 
write down the rule? 

00 
Draw a ring round the shape which is both shaded and has 3 
sides. 

7. 12 + 0 =15, so 0 = ___ _ 

15 - 0 ;:: 4, so 0 = ____ _ 

o - 10 = 16, so 0 = ----

8. What is the simplest way to write 102 ? 

9. What is the simplest way to write 7 x a x a ? 

7a 14a a7a 

1 

Teacher 
use 



10. 

,».~ . 
~: .- : ....... 
::::=i 
::::1; 

Write down the perimeter of this triangle. 

11. Two numbers add together to give 10. 
If the number is y, which of these will be the other one? 

10 - Y 10 + Y 10y y - 10 

12. David is 10cm taller than Can. Can is h cm tall. 

David's height is ______ cm 

13. n stands for a number 

n + 4 makes 21 

So n + 5 makes 

14. John is older than Susan. 

Susan is older than Mary but younger than Peter and Jane. 

Underline the name of youngest child? 

Mary Peter Jane Susan 

15. L+ M + N = L + P + N 

Is th is true? always I never I sometimes 

2 



Appendix B: B4 

Mathematics Paper 2: Primary 



No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Question 

5 + 6 x 10 = 

What is the simplest way to write 102 ? 

8 x ( 5 + 7) = 

17 + 59 + 18 - 59 - 18 = 

L+ M + N = L + P + N 

Is this true? always I never I sometimes when .... ... .. 

D • 0 D 

---••••• ••••• ..... n==. 

Draw a ring round the shape that is not shaded and has only 3 
sides. 

12 +0 = 15 

15 - 0 = 4 

0 - 10 = 16 

n stands for a number 

n + 4 makes 21 

So n + 7 makes 

Circle the term below which shows the simplest way to write 
7xaxa? 

7a 14a 7a2 a7a 

1 

Teacher 
Use 
on!y 



10. 
t t 

t 

..... ••••• ..... 
1===1 

fhe length of each side of this triangle 
is t cm. 

The perimeter, P, of this triangle is 
equal to: 

11. Two numbers add together to give 10. 
If the number is y, which of these will be the other one? 

10 - y 10 + y 10y y - 10 

12. David is 10cm taller than Con. Con is h cm tall. 

David's height is ______ cm 

13. What do you have to do to each number in Column A to get the 
number next to it in Column B. 

ColA Col B 

10 2 
15 3 
25 5 
50 10 

A Add 8 to the number in Column A 
B Subtract 8 from the number in Column A 
C Multiply the number in Column A by 5 
D Divide the number in Column A by 5 

Circle the letter with the correct answer. 

14. John is older than Susan. 

Susan is older than Mary but younger than Peter and Jane. 

Underline the name of youngest child? 

Mary Peter Jane Susan John 

2 



Appendix B: 135 

Mathematics Paper I: Secondary (Draft) 



SECONDARY MATHEMATICS TEST 

School: _____________________________ _ 

Name: _______________________________ _ 

Male D FemaleD 

Please write your answers on the worksheet as clearly as possible. Any relevant working 
may be done within the box for the question. If you are unable to answer any of the 
questions leave it and go on to the next question. 

Thank YOU for your helD in completinq the test paper. 

No. Question For 
Teachers 
use onlv 

l. Which of these numbers is the largest? 

A 1998 B 2012 C 2004 o 897 

2. A 25kg bag of potatoes costs £4.50. 

What is the price of each kg? Answer: 

3. 
a) 7458 b) 3.64 

+ 6587 + J....8B 

c) 12.45 + 127.5 + 5.691 = 

d) 5.07 + 1.3 = 

Page 1 



4. 

s. 

6. 

7. 

8. 

9. 

SECONDARY MATHEMATICS TEST 

Which of these numbers has the greatest value? 

0.075 0.09 0.1 0.089 

The number one less than 2010 Is 

c) 

a) 4342 
• 50S 

24.27 
4.328 

b) 5.07 - 1.03 = 

A television programme lasting 1 hour 10 minutes fini shed at 
8.40pm. 

At what time did It start? Answer: 

Draw a circle round the largest fraction below. 

2 
6 

1 
3 

2 
3 

1 
6 

1 
2 

Eve bought 3 CDs each costing £8 .50 and a video tape for 
£9.50. 

. 
How much change would she get back from £40? 

Answer: _______ _ 

Page 2 



10. 

11 . 

12. 

13 . 

14. 

SECONDARY MATHEMATICS TEST 

What is 20% of £60? Answer: 

Here is a picture of a paper clip. 

How many paper clips laid end to end would be about the same 
as the length of the line below? Answer; 

Samantha is ~ of her mother's age. Her mother is 40 years old . 

How old is Samantha? Answer ______________ _ 

What is ~ of 640 kg? 

Answer _____________ _ 

Draw a circle round the fraction which is equal to 1
8
2 

6 
12 

2 
3 

11. 
8 

1 
4 

Page 3 



1 S. 

16. 

17. 

SECONDARY MATHEMATICS TEST 

Put a percentage in each box to make the line correct. 

o 1 
96 = 2' 

0 96 1 
5 

Circle the number which represents the shaded part of the 
figure? 

A 2.8 B 0.5 C 0.2 o 0.02 

What number should does the? represent In the equivalent 
fractions below? 

? = 

Page 4 



18. 

19. 

20. 

2l. 

SECONDARY MATHEMAT ICS TEST 

In a sale everything is reduced by 10%. How much would I save 
on something that usually costs £ 1 1.00? 

Answer _________ _ 

The weight (mass) of a clothes peg is 9.2g. Which of these is the 
best estimate of the total weight (mass) of 1000 clothes pegs? 

900g 9 OOOg 90 OOOg 900 OOOg 

In the photograph Mark's height is 5 cm and his mother's is 
8em. His mother's real height is 160cm. 

What is Mark's real height? 

a) 1 + 1 
4 2 

b) 
5 3 
8 8 = 

c) 
4 3 
5 +1"0 

d) 1 1 
2 x - = 2 
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22. 

23 

24. 

25 . 

SECONDARY MATHEMATICS TEST 

There are 36 pupils in my class, 2596 of them have blonde hair. 
How many pupils have blonde hair? 

Answer _________ _ 

a) 76 
x7 

b) 

c) 2.4 x 40 = _______ _ 

2.6 x 1000 -

d) £0.80 x 9 = _______ _ 

Marie travelled from Aberdeen to Dubal during the Easter 
holidays. The aeroplane left on Monday at 06 35 and arrived In 
Dubai at 12 20 (our time) on the same day. How long did the 
journey take? 

Answer ________________ _ 

To cook a meal for 12 people, I need 

12 chops 

6 tomatoes 

18 potatoes 

and 1 500g peas. 

Page 6 



26. 

27. 

28. 

SECONDARY MATHEMATICS TEST 

If I want to cook a meal for 8 people how many 

Chops ___ _ 

Tomatoes 

Potatoes 

Peas ____ 9 do I need? 

Estimate the length of the pencil. 

4 
~--------------~--

Scm, 10em, 15cm, or 20em. 

Answer ______________ _ 

a) 143 + 10 = ____ _ b) £7 + 5 = 

a) 800 + 25 = d) 12.56 + 4 = ____ _ 

Mrs. Mackenzie is buying 200 tea bags at the supermarket. 
A box of 40 tea bags costs £0.90 and a box of 50 tea bags costs 
£ 1.25 . 

Should Mrs. Mackenzie buy 200 tea bags in boxes of 40 or 50 to 
get the best buy? 

Why? 
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Appendix B: B6 

Mathematics Paper I: Secondary 



SECONDARY MATHEMAT ICS TEST 

School: _____________________________ _ 

Name: 

Male D Female D 

Please write your answers on the worksheet as clearly as poss ible. Any relevant working 
may be done within the box for the question. If you are unable to answer any of the 
questions leave it and go on to the next question . 

Thank you for your help in completinQ the test paper. 

No. Question For 
Teacher! 
use onlv 

1. Draw a circle round the largest number? 

1998 2012 2004 897 

2. If 25kg of potatoes costs £4.50 , 

what is the price of one kg? 

Answer: 

3. 
a) 7458 b) 3.64 

+ §587 + L8.8 

4. 
The number one less than 2010 is 

Page 1 



SECONDARY MATHEMATICS TEST 

5. Draw a circle round the number with the greatest value? 

0.075 0.09 0.1 0.089 

6. 12.45 + 127.5 + 5.691 = 

7. 

8. 

9. 

a) 4342 
- ill 

5.07 - 1.3 = 

b) 24.27 
.. ~ 

A television programme lasting 1 hour 10 minutes finished at 
8.40pm. 

At what time did it start? Answer: 

10. Draw a circle round the largest fraction below. 

2 
6 

1 
3 

f. 
3 

1 
6 

1 
2 

11. Eve bought 3 CDs each costing £8 .50 and a video tape for 
£9.50. 

How much change would she get back from £40? 

Answer: 

Page 2 



SECONDARY MATHEMATICS TEST 

12. 
What is 25% of £607 Answer: 

13. Here is a picture of a paper clip. 

14. 

1 S. 

16. 

( c - ) 
How many paper clips laid end to end would be about the same 
as the length of the line below? 

Answer : ________________ _ 

Samantha is ~ of her mother's age. Her mother is 40 years old . 

How old is Samantha? Answer ______________ _ 

What is * of 640 kg? 

Answer ______________ _ 

Draw a circle round the fraction which is equal to 1
8
2 

~ 
12 

I 
3 

If. 
8 

1 
4 
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SECONDARY MATHEMATICS TEST 

1 7. Put a percentage in each box to make the line correct. 

D 

D 

1 
96 = '2 

96 = 
1 

5 

18. Circle the decimal number that represents the shaded part of 
the figure below? 

2.8 0.5 0.2 0.02 

19. Each small triangle is the same size. 
Write down the percentage of the whole shape which is shaded 

Answer ___________________ _ 
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SECONDARY MATHEMATICS TEST 

20. In a sale everything is reduced by 1096. How much would I save 
on something that usually costs £11 .OO? 

21. 

22. 

23. 

Answer _________ _ 

The weight (mass) of a clothes peg is 9 .2g . Which of these Is the 
best estimate of the total weight (mass) of 1000 clothes pegs? 

900g 9 OOOg 90 OOOg 900 OOOg 

In the photograph Mark's height Is 5 cm and his mother's Is 
Bcm. 
His mother's real height is 160cm. 

What is Mark's real height? 

a) 1 add 1 = 4 2 -----

b) .2. - 1 .. 
8 8 -----

c) 1. 3 
5 + 10 = -----

d) 1 of 1 = 2 2 -----
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SECONDARY MATHEMATICS TEST 

24. There are 36 pupils in my class, 25% of them have black hair. 

25. 

26. 

27. 

28. 

How many pupils have black hair? 

Answer __________ _ 

a) 76 
xL 

a) 

b) 3.5 
..x4.Q 

2.6 x 1000 = 

c) £0.80 x 9 ,. ________ _ 

b) 2.4 x 40 .. 

Marie travelled from Aberdeen to Dubai during the Easter 
holidays. The aeroplane left Aberdeen on Monday at 06 35 and 
arrived in Dubai at 12 20 (our time) on the same day. How long 
did the journey take? 

Answer _______________ _ 

a) 143 + 10 = b) £7 + 5 = 

c) How many times does 25 go Into In 8007 ______ _ 

d) Share £12.56 between 4 people. How much does each 
person receive? 
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SECONDARY MATHEMATICS TEST 

29. To cook a meal for 12 people, I need 

30. 

31. 

32. 

12 chops 

6 tomatoes 

18 potatoes 

and 1 500g peas. 

If I want to cook a meal for 8 people how many 

Chops 

Tomatoes 

Potatoes 

Peas ____ g do I need? 

10 246 6 113.24 

Estimate the length ofthe pencil. Draw a circle round the length 
that is closest your estimate. 

Scm 10cm lScm 20cm 

Mrs. Mackenzie is buying 200 tea bags at the supermarket. 
A box of 40 tea bags costs £0.90 and a box of SO tea bags costs 
£ 1.25. 

Should Mrs. Mackenzie buy 200 tea bags in boxes of 40 or SO to 
get the best buy? 

Why? 
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Appendix B: 87 

Mathematics Paper 2: Secondary (Dratt) 



Number Question Teacher 
use on~ 

1 Add 3 to 4a Answer: 

2 Multiply 3 by a + 5 Answer: 

3 Multiply 4 by 3a Answer: 

4 If P + q = 6, what does p +q+r = ? 

Answer: 

5 If I have c cards and my sister has d cards how many card s do we 
have altogether? 

Answer: 

6 What can you write for the perimeter of these shapes? 

n n ~ 
7 

5 5 p = ------------
p = ----------

5 

7 Simplify a+a+b = ----------

8 If t = 3y + 4 and y = 5, then t - ______ 

9 If c + d = 8 and c is less than d what can you say about c? 

------------------------------

Page 1 



-- ----

10 a+b+c=a+m+n 

Is this sentence true? 

Always/ Never/ Sometimes when ............. 
---

11 
In a shape like this you can work out how many diagonals it has by 
taking away 3 from the number of sides. 

How many diagonals has a shape with ~ 
P sides? ~ 
Answer: 

-

12 What can you say about the area of this rectangle? 

61 
I I 

P 2 

Answer: 

"---- ----

13 If n - 547 = 654 

then n - 549 - ----------
-- -

14 If 8x + 17 = 41 

what is x? Answer: x- --
.. -

15 Find x if 1. 6 Answer: = x 

--

16 Find y if d - 3 when y = d J Answer: 

- -.--- -. -. 

17 What is the simplest way to write 

7xaxa? Answer: 

--

18 Simplify a + a + a - __________ 

_.. -
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- - --------~-- -.--

19 Simplify axaxa = 
-- ~---""--

20 Simplify a+a+b = 
---------- --

21 Simplify axaxb = 
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Appendix 8: 88 

Mathematics Paper 2: Secondary 



Number Question Teacher 
use only 

1 Add 3 to 4a Answer: 

2 Multiply 3 by a + 5 Answer: 

3 Multiply 4 by 3a Answer: 

4 If P + q .., 6, what does p +q+r - ? 

Answer: 

5 If I have c cards and my sister has d cards how many card s do we 
have altogether? 

Answer: 

6 What can you write for the perimeter of these shapes? 

0 ~ 7 
5 5 p = 

p = 
5 

7 Simplify a+a+b ... 

8 If t = 3V + 4 and V = 5, then t -

9 If c + d .. 8 and c is less than d what can you say about c? 



-~-------- .-

lD a+b+c=a+m+n 

Is this sentence true? 

Always/ Never/ Sometimes when 

11 If the perimeter of a square is known to be p centimetres, write 
down the length of one side of the square? 

Answer: 

12 Write down an expression for the area of this rectangle. 

61 
I I 

p 2 

Answer: 
. ','--

13 If n - 547 = 654 

then n - 549 ... 

-

14 If 8x + 17 = 41 

what is x? Answer: X ... 

15 Find x if 1- 6 Answer: x= = x 

--

16 Find y if d .. 3 when y = d' Answer: 
_._--_.- ---_. 

17 What is the simplest way to write 

7xaxa? Answer: 

18 Simplify a x a x b Answer 

.----~-------
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Appendix C: Questionnaires 



Appendix 1: 
Pupil Que ti nnaire: Primary 

Draw a circle round 
YES if you AGREE with the sentence 
NO if you DON'T AGREE with the sentence. 

NAME: _________________ SCHOOL: _____________ CLASS: __ 

Please Tick: BOY 0 GIRL 0 

Circle your For 
answer Teacher 

Use 
1. Most pupils enjoy their school work in my class YES NO 
2. I feel comfortable talking to my parents about my 

schoolwork. YES NO 
3. I enjoy maths. YES NO 
4. Pupils in my class race to see who is finished first. YES NO 
5. Maths is one of my best subjects. YES NO 
6. My teacher gives me help when I need it. YES NO 
7. Some pupils are not happy in my class. YES NO R 
8. I let my parents know what homework I have each night. YES NO 
9. Maths is a worthwhile. necessary subject. YES NO 
10. In my class pupils can talk together during maths time. YES NO 
11. I am sure I can do well in maths. YES NO 
12. My teacher likes maths. YES NO 
13. Most pupils seem to like my class. YES NO 
14. My parents think maths is an important subject. YES NO 
15. I will need maths in the future. YES NO 
16. Pupils can help each other with maths in my class. YES NO 
17. I think I could handle more difficult maths. YES NO 
18. My teacher tries to make maths interesting. YES NO 
19. My class is fun. YES NO 
20. My parents rarely talk to me about how I am doing at 

school. YES NO R 
21 . It is important for me to do well at maths. YES NO 
22. Pupils work together in small groups during maths in my YES NO 

class 
23. Maths is hard for me. YES NO R 
24. My teacher tells us why maths is important. YES NO 
25. My teacher treats boys and girls differently. YES NO R 

26. When we do mathematics in class I often think 

For Teachers Use only: S: PI:_ V:_ CI : __ PP:_ TI :_ 
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Appendix C2 
Pupil Questionnaire: econdary 

I 

Draw a circle round 
YES if you AGREE with the sentence 
NO if you DON'T AGREE with the sentence. 

NAME: SCHOOL: _______ CLASS:_ 

Please Tick: BOY 0 GIRL 0 

Circle your Teachers 
Number Question answer Use 
1. Most pupils in my class enjoy their work during maths time. YES NO 
2. I feel comfortable talking to my parents about my schoolwork. YES NO 
3. I enjoy maths. YES NO 
4. Pupils in my maths class race to see who is finished first. YES NO 
5. Maths is one of my best subjects. YES NO 
6. My maths teacher gives me help when I need it. YES NO 

7. Some pupils in my maths class are not happy. YES NO R 
8. I let my parents know what homework I have each night. YES NO 
9. Maths is a worthwhile, necessary subject. YES NO 
10. In my maths class pupils are allowed to talk together. YES NO 
11 . I am sure I can do well in maths. YES NO 
12. My maths teacher obviously likes the subject. YES NO 

13. Most pupils in my class seem to like going to the maths YES NO 
classroom. 

14. My parents think maths is an important subject. YES NO 
15. I will need maths in the future. YES NO 
16. Pupils are able to help each other with maths in my class. YES NO 
17. I think I could be successful with more difficult maths. YES NO 
18. My maths teacher tries to make the lessons interesting. YES NO 

19. Sometimes it can be fun in my maths class. YES NO 
20. My parents rarely talk to me about how I am doing at school. Y ES NO R 
21 . It is important for me to do well at maths. YES NO 
22. Pupils in my class often work together in small groups during 

maths. YES NO 
23. Maths is hard for me. YES NO R 
24. My maths teacher tells us why the subject is important. YES NO 
25. My maths teacher treats boys and girls differently. YES NO R 

26. Since coming to secondary school I find that mathematics is 

For Teachers Use only: S: PI :_ V:_ CI : __ PP:_ TI :_ 

©ifmackay 
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Appendix C3 

Teacher Questionnaire (Dralt) 



I 

NAME: ________________ __ SCHOOL: ____________ __ 

Male D Female D 
On the following pages is a series of sentences. Please mark your answer 
alongside the questions by telling how you feel about them. As you read the 
sentence, you will know whether you agree, or disagree. If you strongly agree, 
circle A. If you agree, but not so strongly, or you only sort of agree, circle B. If 
you strongly disagree, circle D. If you disagree but not so strongly, circle C. 

Please now proceed and circle the responses that apply to you. 

1. The pupils enjoy their schoolwork in my class. A B C 0 

2. Maths is an important, necessary subject. A B C 0 

3. I enjoy helping pupils with maths problems. A B C 0 

4. Sometimes I provide pupils with options in 
what they want to learn about in maths. A B C 0 

5. Parents of pupils in this school are supportive 
over any homework given. A B C 0 

6. Most pupils are helpful to teachers in my 
school. A B C 0 

7. I enjoy teaching Maths. A B C 0 

8. Maths homework is given regularly to all pupils. A B C 0 

9. Sometimes pupils Gan work on a Maths project 
that they think up on their own. A B C 0 

10. Parents call at the school to ask about their 
child's progress in maths. A B C 0 

11 . There are a few noisy, badly behaved pupils in 
my class. A B C 0 

1 



12. I would not be confident if I had to teach Maths 
at a higher level. A 8 C 0 

13. It is better for pupils in my class to work in 
small groups. A 8 C 0 

14. I encourage pupils to contribute quiz or test 
questions in maths. A 8 C 0 

15. Parents generally do not know how to help 
their children with maths. A 8 C D 

16. Pupils get along well with teachers in my 
school. A B C D 

17. In maths, it is important to me that my pupils 
are high achievers. A B C 0 

18. I am certain I can make a difference in my 
pupils' enjoyment of school. A B C D 

19. All pupils in this class use the same maths 
textbooks and materials. A B C D 

20. Parents' involvement in instruction, at home or 
school, is important for pupil success in 
learning. A B C 0 

21. I enjoy teaching this group. A B C 0 

22. I find maths boring and repetitive. A B C D 

23. If I try hard enough I can get through to the 
most difficult and least motivated pupils. A B C D 

24. Pupils are given the opportunity to work on 
their own for several days before checking with 
me. A B C D 

25. Parent involvement in instruction is important 
for a good school climate. A B C D 

26. \@Dr ela!- i i .. :n lit· 'i ii 19 is i c~t!Jir( : I It j co, Itl 01 
some of the pupils in my class. A B C D 

27. I try to make maths lessons as interesting as 
possible. A B C D 
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28. Pupils are allowed to talk to each other while 
they work on their maths. A B C 0 

29. Pupils can work on a variety of maths activities 
at the same time in my class. A B C 0 

30. Teachers do not have time to involve parents 
in useful ways. A B C 0 

31. Some pupils in my class are unhappy. A B C D 

32. It is more important for boys than girls to be 
able to do maths. A B C D 

33. How much a pupil learns in my class depends 
on pupil ability. A B C D 

34. Pupils are allowed to help others with their 
maths. A B C D 

35. Please complete the following sentence: 

Mathematics is 

Please use this box, and overleaf if necessary, to comment on any aspect of 
the questionnaire that troubled you e.g. langu ... .,e, comprehension, ambiguity. 

Thank you for taking time to participate in this exercise. 

3 



Teachers Questionnaire 

1. Please answer this completely on your own without consultation. If there is any 
question that is unclear just note it in the comment box at the end of the 
questionnaire. 

2. There is a space for your name and school - there is no compulsion for you to 
complete this section. However please do tick the M/F box which applies to you. 

3. It is very important that you comment on any aspect of the questionnaire that you 
found difficult to understand. The 'comments' box contains some suggestions of 
areas which may have caused you to think twice. Please use these to help your 
thinking in addition to noting if there was anything that was obviously puzzling or 
incorrect. 

4. Your contribution will help me to construct a valid and reliable questionnaire 
which some teachers will be asked to complete over the next few years in my 
research. 

5. THANK YOU VERY MUCH FOR PARTICIPATING IN THIS EXERCISE. 

4 



Appendix 4 
Teacher Questionnaire: Primary 

NAME: ________________ __ SCHOOL: ______________ _ 

Male 0 Female 0 
The following pages include a series of sentences. Please read through the 
sentences and register your immediate reaction to them. As you read the 
sentence, you will know whether you agree, or disagree. If you strongly agree, 
circle A. If you agree, but not so strongly, or you only sort of agree, c ircle B. If 
you strongly disagree, circle D. If you disagree but not so strongly, circle C. 
In some questions just circle YES or NO, depending on whether you agree or 
disagree with the statement. 

Please now proceed and circle the responses that apply to you. 

NO. SENTENCE Strongly g,... dl g I trongly 
·0 .... dis gree 

1. Pupils generally enjoy their schoolwork whilst In my A B C 0 
classroom. 

2. Most pupils are helpful to teachers In my school. A B C 0 

3. A few pupils are occasionally noisy and badly behaved In my A B C 0 
classroom. 

4. Pupils have a good relationship with teachers In my school. A B C 0 

5. I enjoy teaching this group of P7 pupils. A B C 0 

6. A few of the pupils In my class are frequently discontented. A B C 0 

7. I enjoy teaching all aspects of mathematics to P7 pupils. A B C 0 

8. It is often difficult to make my maths lessons Interesting. A 8 C 0 

1 

.~ 



Appendix C4 
Teacher Questionnaire: Pri!l1il1)' 

9. It is important to me, when teaching mathematics, that most A BCD 
of my pupils will achieve Level E by the end of P7. 

A BCD 
10. Using the textbook, only, make. maths boring and repetitive. 

A BCD 
11. I would not be confident if I had to teach Math. at Level F. 

-'---~-

12. I enjoy helping pupil. with maths problem •. A BCD 

13. Pupils in my clas. who work In .mall groups, during math., A BCD 
make more progress than If they worked Individually. 

14. I am certain I can make a difference In my pupil.' enjoyment 
of school. A BCD 

15. If I try hard enough I can get through to the mo.t difficult and 
least motivated pupil •. A BCD 

16. Pupils are encouraged to dl.cus. math. problem. with each 
other when working on problem .olvlng. A BCD 

17. How much a pupil learn. In my cia •• depend. mostly on 
pupil ability. A BCD 

------- -

18. Sometimes I provide pupils with a choice of what they want 
to learn about In maths. YES NO 

19. I often try to encourage pupils to explore a topic to a gre.ter 
depth than has been taught. YES NO 

20. I encourage pupils to expl.ln .ome of their solution. In 
maths problems to the cl •••. YES NO 

21. Pupils are occasion.lly given the opportunity to work on their 
own for several day. before checking with me. YES NO 

22. I allow pupils to help others In their group during maths. YES NO 

23. Parents of pupils In this school are .upportlve over .ny 
homework given. A B C o 

24. Parents call at the school specifically to ask .bout their 
child'. progre.s In maths. A B C o 

2 



Appendix C4 
Teacher Questionnaire: Primary 

~--,--=----::------:-:---:----:-:-----:----::--:---:---:-:--:--:-c::-:---"'--:-:-"'-:-'-'-''-:--'--'- .. ' -- ---- .• 
Parents generally do not know how to help their children with ABC 25. o 
maths. 

26. Parents' involvement in the learning proces., at home or A B C 0 
school, is a key element in their child's progress at school. 

27. Teachers do not usually have time to Involve parents In A B C 0 
useful ways in the classroom. 

28. It is more important for boys than girl8 to have mathematical YES NO 
skills. 

29. Regular maths homework is relevant to 8ucce88 in YES NO 
mathematics. 

30. I think Mathematics is an important, necessary 8ubject for YES NO 
every pupil in school. 

----- .. ---- .- ... -

Teaching mathematics can be an exciting and/or frustrating experience for teachers. If 
you have anything you feel strongly about in your experience of t.achlng mathematics, 
please share It with me here. This may be about learning and teaching, the curriculum. 
resources or just a comment on what you think about math, in general. 

Thank you for your help in completing thl. que,tionnalre. Iret'\.eI 
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Appendix C5 
Teacher Questionnaire: econdary 

+ 
NAME: ________________ __ SCHOOL: ____________ __ 

Male 0 Female D 
The following pages include a series of sentences. Please read through the 
sentences and indicate your first reaction to the sentence. As you read the 
sentence, you will know whether you agree, or disagree. If you strongly agree, 
circle A. If you agree, but not so strongly, or you only sort of agree, circle B. If 
you strongly disagree, circle D. If you disagree but not so strongly, circle C. 
In some questions just circle YES or NO, depending on whether you agree or 
disagree with the statement. 

Please now proceed and circle the responses that apply to you. 

NO. SENTENCE Strongly agree dlaagree strongly 
agree dl gre 

1. Pupils generally enjoy mathematics whilst In my classroom. A B C 0 

2. Most pupils are helpful to teachers in this school. A B C D 

3. A few pupils are occasionally noisy and/or badly behaved In A B C D 
my classroom. 

4. Pupils have a good relationship with teachers In this A B C D 
Department. 

5. I enjoy teaching this group of 81 pupils. A B C 0 

6. Many pupils in 51 show enthusiasm and interest in A B C 0 
mathematics. 

7. I enjoy teaching all aspects of maths to S1 pupils. A B C 0 

B. It Is often difficult to make maths lessons Interesting In 81 . A B C 0 

9. It is important to me, when teaching mathematics, that most A B C 0 
of my pupils will achieve Level E by the end of 51 . 

1 



Appendix C5 
Teacher Questionnaire: Second~I)~ 

10. Using the textbook only, makes maths boring and repetitive. A B C 0 

11. There are certain topics in S1/S2 mathematics which I do not A B C o 
enjoy teaching. 

------~-- .. -" 

12. I enjoy helping pupils with problem solving. A B C o 

13. If pupils in my class work In small groups they make more A B C o 
progress than if they were to work Individually. 

14. I am certain I can Increase my pupils' enjoyment of school 
through my teaching. A B C o 

15. If I try hard enough I can get through to the most difficult and 
least motivated pupils. A B C 0 

16. Pupils are encouraged to discuss maths problems with each 
other when working on problem solving. A B C 0 

17. How much a pupil learns in my class depends mostly on 
pupil ability. A B C 0 

• ____ w 

18. I try to encourage pupils to explore areas of mathematics 
beyond the level taught In class. YES NO 

19. When teaching a new topic I try to check each pupil's jotter to 
ensure he/she knows what to do. YES NO 

20. I encourage pupils to explain some of their solutions In 
maths problems to the class. YES NO 

21. Pupils are occasionally given the opportunity to work on their 
own for several days before having their work checked. YES NO 

22. I allow pupils to help others during maths. YES NO 

23. There are times when the lesson takes an unexpected tum 
due to pupil Interest and I try to follow this through. YES NO 

24. Parents of pupils In this school are supportive, In general, 
over any homework given. A B C 0 

25. Parents contact this school speCifically to ask about their 
child's progress In maths. A B C 0 
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Appendix C5 
Teacher Questionnaire: Second~ __ 

26. Parents generally do not know how to help their children with 

27. 

28. 

29. 

30. 

maths. ABC 0 

Parents' involvement in the learning process, at home or 
school, is a key element in their child's progress at school. 

It is important that parents are kept in touch with their child's 
progress in mathematics. 

It Is more important for boys than girls to have mathematical 
skills. 

Regular mathematics homework is relevant to success In 
mathematics. 

A B 

A B 

YES 

YES 

C o 

C 0 

NO 

NO 

31. I think Mathematics is an important, necessary subject for 
each pupil at each compulsory level In secondary school. YES NO 

-------- -- .. ---

Teaching mathematics can be an exciting andlor frustrating exp.rI.nc. for t •• ch..... If you 
have anything you feel strongly about in your experience of t.achlng mathematics, pl •••• 
share it with me here. This may be about transition from primary, learning and t.achlng, the 
curriculum, resources or just a comment on what you think about school mathematics In 
general. 

Thank you for your help in completing this questionnaire. lret'\R.; 

3 
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Appendix C6: Plan of Ohservation 

Time of Change - Primaries 

SCHOOL: 

TEACHER: 

PUPILS: 

Composite class 

Working in groups 

Classroom environment 

Teaching environment 

Lesson aims 

Lesson content 

Presentation 

Class activities 

Questioning 

Aids for lesson 

Assessments 

Closure 

IT 

National Testing 

DATE: 

DOB: 

...... ------.. P to P 

... . 

LH/RH 



Comments: 
School: 

School Code: 

Date Visited: 

Class: 

Number of pupils in class: 

Number of boys: 0> i cr"O 

Number of girts: 
<n "O 
~ G 
~ ::l 
~ .9: 
- · x g () 
r.n:-:l 
n :r 
G a. 
c: 
0 

Teacher: 

1 



... -. ~.-~~"-~- - ... ~~~- ~~-~,---""'--",--... ~ .. 
Background Inrormat/on 

A lesson was taught today. YES 0 NOO 
leT was used as part of tOOay's lesson. 0 0 
There are mathematical displays and/or posters in the classroom. D D 
T oday's lesson included a practical activity D D 

Ilf YES describe the activity: 

I 
Resources used for lesson i.e. common text book, variety of.. 

I Setting the Climate 

Time allowed for (%age) < 5mins between 5-10mins more than 10 min 
• teacher exposition 

0 0 
• teacher/pupil discussion 

D D 
• pupiVpupil discussion D D 
• consolidation and practice 0 D 
• problem solving 0 D 
• investigation D 0 

Pupil motivation appears generally: high D average D low D 
Pupils generally appear relaxed and happy Yes D No D 
Teacher Support for Pupils 
Discussion took place specifically regarding ;J> 

D D '0 • Individual pupil progress '0 
(":> 

D D 
-0;::1 

• layout and presentation. ~ e: 
flO x 

(":> ,-.. 

D D N " Homework -....J • 

• the content of the lesson D D 
Page 2 



...--,._' -

Task Organisation 

Pupils use the same maths textbooks and materials as other pupils in this class. YES D NO D 
Pupils work on the same maths lesson at the same time. 0 0 
Most pupils do the same maths homework. D D 

Competition 

Some pupils compete with each other to finish first. 

D D 
Some pupils compete with each other to answer first. 

0 D 
The teacher encourages pupils to compete with each other during maths. 

D D I 

Some pupils compete to get the best maths grade. D D 
Teacher ControUPupi/lnteraction 

The teacher expresses concern when pupils do things their own way. 0 D 
The teacher is vel)' concerned about procedure and form. 0 D 
Pupils talk freely with classmates during maths time. 0 D 
Pupils help each other with rnaths classwork. 0 D >-

"0 

0 D ~ 
~ 

The teacher threatens to give more maths work, maths tests to control class behaviour. _0 
....0.. 

III -. rr: x 
~ ,..... 
w...j 

i 
Page 3 I I 



Teacher Relations With Pupils 

The teacher is warm and supportive. 

The teacher wams some pupils that their marks/grades may be poor in maths. 

Pupils are criticised for being late in returning maths work. 

-----------------------------------~~,-----

D 
D 
D 

The teacher appears pessimistic about the ability of pupils to be self disciplining and responsible for their own behaviour. 

D 
D 
o 
o 

The teacher seems to expect that some pupils will make silly mistakes or do shoddy work. 

The teacher has high academic expectations of most of the pupils in maths. 

The teacher encourages pupils to express their own ideas or to try different ways of dOing things. 

The teacher incorporates pupil suggestions in maths work. 

DUring maths, relevant side issues are sometimes discussed. 

The teacher emphasises doing maths for maths sake (because it's interesting etc) 
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Appendix D: Additional Charts 

Appendix D: Additional Charts and Tables 

Contents 

Dl Cumulative frequency of primary and secondary results 

D2 Division of pupils into three sample groups 

D3 Cycle 2: Gains made by pupils 

D4 Factor Analysis of primary classroom dimensions 

D5 Factor Analysis of secondary classroom dimensions 

D6 Factor Analysis of primary/secondary classroom dimensions 

D7 Correlation table of primary, secondary classroom 

dimensions and performance scores 

D8 Correlation table for improvers 

D9 Correlation table for regressors 

DI0 Teacher responses to Teacher Questionnaire: Primary 

Dll Teacher responses to Teacher Questionnaire: Secondary 

D12 Sample pupil response to Pupil Questionnaire: Secondary 

D13 SI pupil response to Pupil Questionnaire: Secondary 

D14 Sample pupil responses to Pupil Questionnaire: Primary 

D 15 Improvers and Regressors pre algebra and algebra scores 



Appendix D: Dl 

01 Cycle 1: Cumulative ftequency ofPrinwy and Secondary results 

Figure Dl Cyck 1: ClIIIUIIidive fNqllellt:y of Prbtuuy ""d SecolldtUy nsuIJs 
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Figure D2 Cycle 1: Division of sample pupils into three groups based on primary scores 
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Appendix 0 : 0 3 

Cycle 2: Gains made by pupils 

Appendix 0: D3 

Cycle 2: Gains made by pupils 

Positive Same score Negative Total number 
gains gams 

Group Interval Boys Girls Boys Girls Boys Girls Boys Girls 
lA 85-100 2 1 1 0 2 5 5 6 
IS 75-85 4 .. 2 1 1 6 3 11 6 
2C 61-75 8 6 1 0 9 12 18 18 
2D 51-60 4 6 0 1 5 4 9 11 
3E 35-50 7 5 1 1 4 4 12 10 
3F 25-35 3 ,~ 0 0 0 5 0 8 0 
Totals 28 20 4 3 31 28 63 51 



Appendix D: D4 

Factor Analysis of Six Classroom Dimensions: Primary 

Appendix 0: 04 

Factor Analysis of Six Classroom Dimensions: Primary 



Factor Analysis 

PS PPI 
~on PS 1.000 .213 

PPI .213 1.000 
F'V .315 .118 
PCI -.034 -.133 
PPP .201 .108 
PTI .247 .084 

KMO and Bartlltrl TeM 

Bartiett's Test of 
Sphericity 

Communalltl .. 

In/1Ill 
PS 1.000 
PPI 1.000 
PV 1.000 
PCI 1.000 
PPP 1.000 
PTI 1.000 

! Of s.mpIIng 

Approx. Chi-Square 
df 
S1g. 

extraction 
.473 
.516 
.647 
.683 
.424 
.232 

Extrac:tion Method: Pr1nc1pal Component Analysis. 

PV 
.316 
.116 

1.000 
.084 
.427 
.200 

.615 

125.887 
16 

.000 

PCI 
-.034 
-.133 
.084 

1.000 
-.047 
.022 

Total Vartance explained 

InIIiIII 
TOIaI " of Variance Cumulative % 

1 1.838 30.633 30.633 
2 1.117 18.813 41.245 
3 .999 18.&18 86.891 

" .125 13.74'7 71.'3 • 
5 • 892 11.535 81.172 
6 .530 8.828 100.000 

Extraction MMhod: PrincIpal Component Aulysls. 

PPP PTl 
.201 .247 
.1OS .084 
.4'Z7 .200 

-.047 .022 
1.000 .083 
.063 1.000 
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Total Variance ExplalMd 

Sumaof I 
.... u _ Swna of RII ..... rt I ... 141",.. 

Camoonent Total % of Variance Cumuilltive .. Total .. of Variance Cumulative ~ 
1 1.838 30.633 30.833 1.711 29.857 29.857 
2 1.117 18.813 48.245 1.183 18.388 .9.246 
3 
4 
5 
6 

Exbaction Method: Principal Component AnalySis. 

Scree Plot 
2.0-r--------------------
1.8 \, 

" 
1.6 

1.4 

" 1.2 
"':i._-. ---

1.0 
-.~ 

~ 'S. 

-, 
ID 

~j 
..2 
at 
~ u 
Q 
m , i 

1 2 3 

Component Number 

Component MaIrfX8 

t 
1 2 

PV .748 
PS ,663 
PPP .638 
prl .473 
PCI .812 
PPI ,422 -.581 

ExlraCtiOn Method: Principal Component Anlllysis. 
8. 2 components utraCleCS. 

, 
"''''-.io-.-

""- ......... 

-~ 
.... -;;..... -.... 

, I 

4 5 8 
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Rotaf8d Component Matrfx8 

Comtonent 
1 2 

PV .799 
PPP .650 
PS .840 
PTI .481 
PCI -.801 
PPI .669 

Extraction Method: Principal Component Ana~. 
Rotation Method: Varlmax with Kaiser Normalization. 

a. Rotation converged in 3 Iterations. 

Component Transfonnation Matrix 

I ronpeM I 1:: I ~= I 
Extraction Method: Principal Component AnIJylIs. 
Rotation Method: VarIrnax with KaIser Nonnallzallon. 
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Factor Analysis of Six Classroom Dimensions: Secondary 

Appendix D: D5 

Factor Analysis of Six Classroom Dimensions: Secondary 



Factor Analysis 

Correlation Matrix 

ss SPI 
Correlation SS 1.000 .1S1 

SPI .151 1.000 
SV .209 .256 
SCI .237 .073 
Spp .189 .258 
STI .259 .141 

KMO and Bartlett's Tat 

KaIM, .~ 
Adequacy. 

Bartlett. Teat of 
Sphericity 

Communallti .. 

Initial 
55 1.000 
SPI 1.000 
SV 1.000 
SCI 1.000 
spp 1.000 
STI 1.000 

ng 

Apptox. ChI-Square 
ctf 
Sig. 

Extraction 
.595 
.388 
.658 
.520 
.5Da 
.330 

ExIractIon Method: Principal Component Analylls. 

SV 
.209 
.256 

1.000 
.030 
.459 
.248 

.827 

154.629 
15 

.000 

SCI 
.237 
.073 
.030 

1.000 
.125 
.069 

Total Vartanco. explained 

Initial"'" 
ComDOnent Total % of Variance Cumulative % 
1 1.965 32.745 32.745 
2 1.104 18.393 51.138 
3 .082 16.033 67.171 
4 .800 13.33& 80.606 
5 .880 11.332 91.838 
5 .410 8.182 100.000 

......., 
Extrawaon Method. Principal Component Analysis . 

spp STI 
.169 .259 

.258 .141 

... 59 .248 

.125 .069 

1.000 .063 
.083 1.000 
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Total Varfance explained 

Sums of Sauared I .~. Rablticn Surna at SQuared Loadinaa 

Component Total % of Variance 1'._" ....... % Total % of Variance 
1 1.965 32.745 32.745 1.891 
2 1.104 18.393 51.138 un 
3 
4 
5 
6 

extraction Method; Prinapal Component Ana!yl1S. 

Scree Plot 
~5~------------------------------------~ 

2.0 

1.5 

~ J 

G 

,.0j ----- I ---.. - - -..r ..... 

2 .5 ·1 ~ I 

_ ... -------~. 

i 0.0+-1 __ -.. ___ .....--__ ....... ___ ...... ___ " 
23456 

Component Number 

Component Matrtx-

ComJonent 
1 2 

SV .727 -.359 
SPP .870 -.387 
55 .574 .515 
SPI .558 
STI .490 
SCI .327 .843 

Extraction Method: Prindpal Component Analylil. 
•. 2 components extrac:ted. 

28.188 
22.st52 

Cumulative % 
28.186 
51.138 
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Rotated Component Maa;xa 

ComEonent 
1 2 

sv .803 
Spp .771 
SPI .595 
SS .749 
SCI .715 
STI .524 

&traction Method: Principal Component Analysis. 
Rotation Method: Vanmax with Kalaer Normalization. 

a. Rotation converged In 3 iterations. 

Compon.nt Tl'IUISfonnation Matrix 

jrneem I ~: I 2:: 
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Norrnallzatlon. 
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Appendix I): 1)6 

Factor Analysis of primary and secondary classroom dimensions 

Appendix 0: 06 

Factor Analysis of primary and secondary classroom dimensions 



58 SPJ 
on PS .079 .168 

PPI .079 .389 
PV ·.022 .180 
PCI -.039 .042 
PPP -.109 .070 
PTI -.015 .099 
SS 1.000 .151 
SPI .151 1.000 
fIN .209 .256 
SCI .237 .073 
SPP .189 .258 
STI .259 .141 

KYO .nd Bartlett'. TNt 

BaltJett'a Test of 
Sphericity 

Communalities 

Inilial 
PS 1.000 
PPI 1.000 
PV 1.000 
PCI 1.000 
ppp 1.000 
PTI 1.000 
S5 1.000 
SPI 1.000 
SV 1.000 
SCI 1.000 
SPP 1.000 
STI 1.000 

Approx. Chi-Square 
df 
Sig. 

Extraction 
.516 
.735 
.642 
.727 
.617 
.647 
.587 
.579 
.660 
.633 
.671 
.704 

Extrac:tian Method; PrincipaJ Component Analysis. 

eolTalltion MItrIX 

SV 
.077 
.033 
.288 
.112 
.157 

-.012 
.209 
.256 

1.000 
.D3O 
.459 
.248 

.825 

420.789 
68 

.000 

SCI 
-.024 
-.OO! 
-.0V2 
.265 

-.1S6 
.025 
.237 
.073 
.030 

1.000 
.126 
.069 

SPP STI 
.048 .017 
.088 -.042 
.179 .108 
.192 -.006 
.272 -.047 

-.029 .137 
.169 .259 
.258 .141 
.459 .241 
.125 .06" 

1.000 .063 
.083 1.000 
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Total Variance bplalned 

Inlllal~' 

ComDOnent Total % of Variance Cumulative % 
1 2.3n 19.806 19.808 
2 1.876 13.983 33.788 
3 1.343 11.192 44.881 
4 1.171 9.756 Sot.717 
5 1.1:52 8.430 64.148 
6 .859 7.158 71.304 
7 .709 5.907 n.211 
8 .877 5.839 82.850 
9 .561 4.679 87.529 
10 .641 4.504 82.033 
11 .534 " . .us 98.481 
12 .422 3.519 100.000 

Extraction Method: Principal Component Analyill. 

Total Vertance explained 

Extraction Sum. of -.- .... I .... 04_ Sum_of- Loadinas 

Component Totel " of Vartance Cumul8llYe " Total " of Variance Cumulative " 
1 2.377 19.808 11U06 1.879 16.866 15.856 

2 1.878 13.883 33.788 1.500 12.504 28.160 

3 1.343 11.192 44.961 1.483 12.359 40.519 
4 1.171 9.756 54.717 1.453 12.105 52.624 
5 1.132 9.430 54.146 1.383 11.523 &4.1<16 
6 
7 
8 
9 

10 

" 12 

Extraction Method: Principal Compcnent Analysla. 
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J 
~ 
i 

Scree Plot 

2"/ 
2.0 

1.5 -"" 
G... • 

.. ,"S_~ 

1.0 
, 

.5 

~ O.O+.-_.__--..---.---.--......--_---.---.--.......--"T"----. 
1 2 3 .. 5 6 7 8 9 10 11 12 

Component Number 

Component Matrtx-

1 2 3 
Sol .634 
PV .815 -.380 
SPP .608 -.392 
SPI .583 .311 
PS . .c83 -.373 
SCI .598 
SS .307 .619 .311 
ppp .473 -.475 -.401 
PPI .385 ... 
PTI .323 
PCI .387 -.42.4 
STI .317 .338 

ExIraction Method: Principal Component Anelyals. 
•. 5 components extracted. 

.. 5 

.350 .369 

-.306 .450 
.1534 
.493 .370 

-.841 
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1 2 3 
spp .712 
$V .688 .413 
PPP .644 
PV .576 .546 

PTI .181 

PS .641 
STI .788 
SS .611 
PPI 
SPI 
PCI 
SCI 

Extraction Method: Principal Component Analylls. 
Rotation Method: V8rimax with KaIser NonnaJiZation. 

a. Rotation converged In 13 Iterations. 

4 

.834 

.884 

Component Transformation MatriX 

Component 1 2 3 , .728 .408 .308 
2 -.051 -.483 .801 
3 -.644 .282 .4'3 
4 -.211 .713 -.032 
5 -.107 -.118 -.610 

Extraction Method: Principal Component Analysil. 
Rotation Method: Varimax wilt! Kaiser NormalizatIon. 

5 

.792 

.748 

~ 5 
.448 .110 

-.049 .633 
.548 -.186 

-.412 .525 
.572 .526 
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Appendix 1>: 1>7 

Correlation Analysis of Twelve Classroom Dimensions and Pupil Pcrfomlancc 

and Progress Scores 

Appendix D: D7 

Correlation Analysis of Twelve Classroom Dimensions and Pupil Performance and 

Progress Scores 



Correlations 

PS PPI PV PCI PPP 
--ps- r-. ..... ' on 1 .213" .315*' -.034 .201-

Sig. (2-taIIed) .000 .000 .579 .001 
N 287 287 287 "JS7 267 

PPI Pearson~on .213'" 1 .116 -.133* .108 
51g. (2-ta11ed) .ODO .058 .030 .079 
N 287 267 287 37 287 

PV PeaJ80n Correlation .315*' .116 1 .064 .42r' 
Sig. (2-1ai1ed) .000 .058 .294 .000 
N "}£,7 287 261 2S7 2JJ7 

PCI Pearson Correlation -.034 -.133* .064 1 -.047 
Sig. (2-taited) .578 .030 .294 .443 
N 287 2B7 261 267 287 

PPP Pearson Correlation .201*' .108 .4U-- -.047 1 
Sig. (2-ta11ed) .001 .079 .000 .443 
N 287 287 'NI7 287 267 

PTI Peareon Correlation .247*' .094 .2r .022 .063 
Sig. (2-taUed) .000 .125 .001 .728 .303 
N 287 287 287 267 267 

SS Pearson Con'8lation .079 .079 -.022 -.039 -.109 
Slg. (2-ta1lec1) .200 .19S .7215 .529 .075 
N 287 287 267 267 267 

SPI Pearson CorrelatIon .168*' .389*" .1e~ .042 .070 
Sig. (2-talled) .006 .000 .009 .497 .251 
N 287 287 267 287 267 

sv Pearson Correlation .077 .033 .288*' .112 .157* 
SIg. (2-ta11ed) .212 .686 .000 .088 .010 
N 287 287 2fJ7 267 287 

SCI Pearson Correlation -.024 -.005 -.082 .285*' -.135-
Sig. (2-ta1led) .881 .828 .138 .000 .027 
N 287 287 287 281 267 

SPP Pearson Correlation .048 .088 .17r .19r' 27T' 
SIg. (2-ta11ed) .431 .152 .003 .002 .000 
N 287 267 287 287 287 

STI Pearaon Correlation .017 -.042 .108 -.006 -.047 
Sig. (2411ed) .n. .4" .078 .820 .441 
N 267 287 287 267 267 

PROGRES Pearson CorrelatIon .013 .088 -.084 .065 .065 
Slg. (2411ed) .838 .288 .171 .294 .287 
N 267 287 267 267 287 

PSCORE Pearson CorreIIItIon .117 .- .120 .089 .171r" 
SIg. (2-ta11ed) .057 .130 .050 .147 .003 
N 2fI7 287 281 267 261 

SSCORE PeaIaon ConaIatfon .112 .120 .051 .114 .1"'--
Sig. (2-1aOed) .067 .051 .410 .063 .001 
N 287 m 261 287 267 
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PTI SS SPI SV SCI 
-PS ~--,-.--" .24r" .079 .181r' .077 -.024 

Sig. (2-taDed) .000 .200 .006 .212 .691 
N a7 287 287 267 267 

PPI Peareon ComtIation .014 .079 .369"" .033 -.005 
SIg. (2-bliled) .125 .1. .000 .586 .929 
N '1JJ7 .., 261 267 261 

PV Pearson Correlation .200-" -.022 . 1 eo" .261r' -.092 
Sig. (2-tai/ed) .001 .725 .009 .000 .138 
N 287 287 287 267 267 

PCI Pearson con.latIon .022 -.039 .042 .112 .265" 
Si;. (2-talJed) .726 .528 .497 .088 .000 
N 21fT 187 2e7 2e7 2e7 

PPP Pearson CorrelatIon .063 -.108 .070 .15"- -.135-

Sig. (2-tallecl) .303 .075 .251 .010 .027 
N 2ff1 2B7 287 267 267 

Prl Pearson Correlation 1 ·.015 .099 -.012 .025 
Sig. (2-b1I1ed) .802 .108 .849 .685 
N 2.ff1 287 287 287 267 

SS Pearwon Comtllltlon -.015 1 .1fW .209" .23~ 

Sig. (2 .... iIed) .802 .013 .001 .000 
N 1S7 267 267 267 267 

SPI Pearson CorrelatIon .099 .151* 1 .25r .073 
Sig.(2-tai1ed) .108 .013 .000 .235 
N 287 '2S7 287 287 267 

SV Pearson CorrehItIon -.012 .20r .25r 1 .030 
Sig. (2-bl1Ied) .849 .001 .000 .821 
N 217 287 287 267 267 

SCI Pearson corretllllon .025 .23r' .073 .030 1 
Sig. (2-taDed) .685 .000 .235 .621 
N 267 261 267 261 287 

SPP Pear80n correlation -.029 .1er .258" .459-' .125* 
Slg. (2-talled) .837 .008 .000 .000 .042 
N 267 287 ~ 267 267 

sn P..-.on ComllaUon .137" .26r .141· .2Ar .069 
Sig.(2-b11ed) .026 .000 .021 .000 .258 
N 217 287 267 267 287 

PROGRES Pearson ComtIaIion -.045 .017 .031 .082 .083 
SIg.(2-ta1ted) .467 .781 .811 .183 .179 
N ., 287 2fr1 267 267 

PSCORE Pearson ComtIatIon -.028 -.088 .109 .1~· .018 
SIg. (2-taned) .848 .151 .076 .018 .n4 
N 287 '2If7 287 267 2157 

SSCORE PtNnon Correilltlon -.047 -.074 .123* .178" .059 
SIg.(2-tai1ed) .448 .229 .044 .004 .339 
N 2ffT 287 21S1 267 261 
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eo ..... I.Uons 

SPP 
PS Peanson ~. __ •• .048 

Sig. (2-tai1ed) .431 
N '»7 

PPI Pearson ComtIatIon .088 
Sig. (2-talled) .152 
N 2~ 

PV Pearson Correlation .178*' 
Sig. (2-ta11ed) .003 
N 26T 

PCI PeanIon CorreJation .192*' 
Sig. (2-ta1led) .002 
N 261 

PPP Parson Correlation .27r 
Sig. (2-talled) .000 
N 37 

PTI Pearson Correlation -.029 
SIg. (2-tai1ed) .837 
N .., 

SS Pearson Con'eIatIon .1r 
Sig. (2-ta11ed) .008 
N 2fS7 

SPI Pearson CorreI8IIon .25r 
Sig. (2-b1i1ed) .000 
N 287 

Sv Pearson Correlation .459'" 
Sig. (2-tailed) .000 
N 2fS7 

SCI Pearson CorroIetion .125-
SIg. (2-ta11ed) .042 
N 37 

SPP Pearson Correlation 1 
S1g. (2-ta11ed) 
N 287 

STI Purson COITeIatiGn .083 
Sit· (2-ta1led) .308 
N 287 

PROGRES Penon Correlation .289"" 
SIg. (24111d) .000 
N 267 

PSCORE Purson ConeIIiIIOn .330'" 
S1g. (2-taIled) .000 
N 287 

SSCORE PeenIon CorrelatIon .... 
Sig. (2-tai1ed) .000 
N 21ST 

... Correlation IS Slgntficant at the 0.01 Iev8I (2-tlllled) . 

•. ConeIatIon Is lignlllcant at the D.06 level (2-te11ed). 

STI 
.017 
.778 
»7 

-.042 
.486 
287 
.108 
.079 
2117 

-.006 
.820 
2fS7 

-.047 
.441 
2ff7 
.13r 
.026 
287 
.25r 
.000 
287 
.141· 
.021 
267 
.248" 
.000 
287 
.089 
.258 
267 
.063 
.308 
287 , 
267 

-.063 
.393 
267 

-.023 
.714 
287 

-.048 
.428 

'NT 

PROGRES PSCORE SSCORE 
.013 .117 .112 

.838 .OS7 .067 
267 '6T 267 

.086 .093 .120 

.286 .130 .051 

287 2ti1 287 
-.084 .120 .051 
.171 .050 .410 
2IS7 267 267 
.085 .089 .114 

.294 .147 .063 

287 2ti1 267 

.0&5 .179" .196*' 

.287 .003 .001 
2tI7 287 267 

-.045 -.028 -.047 
.-487 .848 .449 

287 267 287 
.017 -.088 -.074 

.781 .151 .229 
287 287 267 

.031 .109 .123-

.611 .075 .044 

267 267 267 
.082 .144- .17r 
.183 .018 .004 

287 287 287 

.083 .018 .059 

.178 .n4 .339 

267 267 2IS7 
.28r .330" .462'" 

.000 .000 .000 

287 287 267 
-.053 -.023 -.049 
.393 .714 .428 

267 267 267 

1 ·.118 .507-
.054 .000 

2tJ7 '617 2fJ7 
-.118 1 .780'" 
.05<' .000 

'l67 '617 287 

.60r' .780" 1 

.000 .000 

267 267 267 
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Appendix D: ()~ 

Correlation Analysis of Twelve Classroom Dimensions and Pupil Perfonnancc 

and Progress Scores of Improvers 

Appendix 0: 08 

Correlation Analysis of Twelve Classroom Dimensions and Pupil Perfonnance and 

Progress Scores of Improvers 



Correlations 

CoweJltiona 

PS PPI PV PCI PPP PTI 
PS -_ ........ --. 1 .31M .147 -.034 .637'" .310 

Sig. (2-ta11ed) .071 .502 .877 .001 .150 
N 23 23 23 23 23 23 

PPI Pearson Correlation .38oC 1 -.152 .042 .188 .253 
Sig. (2-taiJed) .071 .487 .848 .443 .244 
N 23 23 23 23 23 23 

PV PunIon CorrelatIon .147 -.1&2 1 -.238 .538'" .024 
SIg. (2-caf1ed) .602 .487 . .271 .008 .81" 
N 23 23 23 23 23 23 

PCI Penon Correlation -.034 .042 -.238 1 -.440'" -.240 
Sig. (2-tai1ed) .877 .848 .271 .038 .289 
N 23 23 23 23 23 23 

r: 
L 

PPP Peanlan Conelation .837"" .18B .53"" -.440- 1 .288 
Sig. (2-ta1led) .001 A43 .008 .036 .220 
N 23 23 23 23 23 23 

PTJ Peal'lOn Correlation .310 .253 .024 -.240 .286 1 
SIg. (2-tai1ed) .150 .244 .014 .288 .220 
N 23 23 23 23 23 23 

SS Pearson Correlation -.137 .225 .134 .235 -.234 -.038 
Sig. (2.g11ed) .534 .301 .642 .281 .283 .880 
N 23 23 23 23 23 23 

SPI PeinGn Con'eIation .408 .483" .ODO -.195 .247 .000 
Sig. (2-taf/ed) .052 .020 1.000 .373 .255 1.000 
N 23 23 23 23 23 23 

SV PearIOn COI18Iatfon .071 -.218 .083 .052 .110 -.184 
SIg.(2-tai1ed) .722 .317 .708 .814 .618 .375 
N 23 23 23 23 23 23 

SCI Peeraon CoITMdIon -.344 .04$ -.118 .51B" -.438" .130 
8tg. (2-t1111ed) .108 .131 .581 .012 .038 .55S 
N 23 23 23 23 23 23 

SPP P8aJ8on COrrelation .410 .222 .248 -.248 .333 .164 
SIg. (2..ca11ed) .052 .308 .255 .252 .121 .455 
N 23 2! 23 23 23 23 

STI PeaI1Ol'l Corr8a.tIon -.233 -.005 -.OSM .388 -.221 -.219 
Sig.(2411ed} .285 .887 .871 .089 .311 .316 
N 23 23 23 23 23 23 

PSC P..-san ean.IatIon :rzr .213 -.002 -.443"' .110 .108 
SJg.(2-4811ed) :NT .191 .778 .034 .818 .623 
N 23 23 23 23 23 23 

SSC PeaI'lOn CorTeIIIIIon -.012 .144 .107 -.312 .197 .023 
SIg. (2-t811ed) .858 .512 .BX1 .1"7 .3&7 .917 
N 23 23 23 23 23 23 

PROG Pear10n CorreI8tlon -.008 -.024 .385 .005 .032 .083 
Si9· (2aCalled) .871 .913 .087 .981 .885 .1oe 
N 23 23 23 23 23 23 
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CorNlatiorw 

ss BPI fN SCI SPP STI 
PS r_ ....... '_ .. _ .... · -.137 .408 .078 -.344 .410 -.233 

SIg. (2-t1i1ed) .534 .052 .722 .108 .052 .285 

N 23 23 23 23 23 23 
PPI Pearson CcmaIatIon .225 . ..a3* -.218 .045 .222 -.095 

SIg.(2-ta11ed) .301 .020 .317 .839 .308 .867 
N 23 23 23 23 23 23 

PV Pearaon ConeJation .134 .000 .083 -.118 .248 -.OM 
Sig. (2-t81led) .642 1.000 .708 .699 .255 .671 
N 23 23 23 23 23 23 

PCI Pearson CorrelallDll .235 -.185 .052 .518* -.248 .386 
S;g.(2-t811ed) .281 .373 .814 .012 .252 .069 
N 23 23 23 23 23 23 

ppp Pearson ConeIation -.234 .247 .110 -.~38* .333 • .221 

Sig. (2-ta11ed) .283 .265 .818 .038 .121 .311 
N 23 2! 23 23 23 23 

PTI Pearson Correlation -.039 .000 -.1M .130 .184 -.219 
Sig. (2-ta1led) .860 1.000 .375 .555 .~65 .316 
N 23 23 23 23 23 23 

SS Pearson ConeIation 1 .- ·.061 .422" .115 .360 
Big. (2-ta1led) . .8&6 .783 .MS .802 .081 
N 23 23 23 23 23 23 

SPI Penon CoIreIatiOn .011 1 .040 -.470" .621· -.086 
SIG. (2-ta1lecS) .654 .857 .024 .011 .700 
N 23 23 23 23 23 23 

SV Pearson CorrelatIon -.08t .040 1 -.186 .588'" .120 
sag. (2-taUed) .783 .867 .371 .005 .587 
N 23 23 23 23 23 23 

SCI PearIOn CorrelatIon .m- -.47ft' -.186 , -.318 .224 
Sig. (2 .... iIed) .045 .024 .371 .139 .303 
N 23 23 23 23 23 23 

spp Parton Correlation .115 .&21* .... -.318 1 -.242 
Sig. (2-ta1led) .602 .011 .005 .138 .206 
N 23 23 23 23 23 23 

STI Pearson Corretation .310 -.086 .120 .224 -.242 1 
SIg. (2-ta1'-d) .081 .700 .587 .303 .266 
N 23 23 23 23 23 23 

psc Pearson CorreIMion -.022 .383 -.185 -.254 .100 -.013 
Sig. (2-ta11ed) .818 .081 .481 .242 .849 .952 
N 23 23 23 23 23 23 

sse PearIon Correlation -.049 .008 .030 -.040 .075 .054 
Sig. (2-tai1ed) .825 .870 .882 .aS7 .733 .805 
N 23 23 23 23 23 23 

PROG Pearson Correlation .031 .023 .180 .120 .499- -.47~ 
Sig. (24i1ed) .190 .818 .388 .585 .015 .022 
N 23 23 23 23 23 23 
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PSC sse 
PS Pear80n wvo .... _-. 2Z7 -.012 

SIg.(2-taiJed) .2S7 .858 
N 23 23 

PPI Penon Correlation .283 .144 
Sig. (2-taned) .181 .512 
N 23 23 

PV Pearson COrrelation -.082 .107 
SIg. (2-tlllled) .178 .m 
N 23 23 

PCI Purwon Correldon -.44a- -.312 
Sig. (2-ta11ed) .034 .147 
N 23 23 

PPP Pearson CaneIatIon .110 .117 
Si;. (2-ta11ed) .818 .387 
N 23 23 

PTI Pearson CorrelatiOn .108 .023 
Sig. (2.ta11ed) .823 .817 
N 23 23 

SS Pelirwon CorrelatIon -.022 -.048 
Sig. (2-18i1ed) .919 .825 
N 23 23 

SPI Pearson Correlation .383 .008 
Sig. (2-tded) .088 .870 
N 23 23 

SV PearlOft CCIn'8I8IIon -.186 .030 
Slg. (2-tefled) .451 .892 
N 23 23 

SCI Pearson Can'8latIon -.254 -.040 
Sig. (2-ta11ed) .2<t2 .857 
N 23 23 

spp P •• n;an CarrelaUon .100 .075 
Sig. (2-ta11ed) .Nt .733 
N 23 23 

STI PeeI'lOn COrrelation -.013 .054 
Sig. (2-t1d1ed) .152 .805 
N 23 23 

PSC Paaraon Correlation 1 .8n-" 
Sig. (2 .... 11ed) .000 
N 23 23 

SSC Purson ConeIation .e7a+" 1 
SIg. (2-ta11ed) .000 
N 23 23 

PROG Pearson Corralatlon -.175 .037 
Sig. (2-tlllled) .425 .-N 23 23 

-. Correlation is aIgnIftcant ath 0.01 level (2-taIled) . 
•. Canelation Is 8ignIftcant at 1he 0.05 level (2oCa11ed). 

PROG 
-.006 
.979 

23 
-.024 
.813 

23 
.385 
.087 

23 
.006 
.881 

23 
.032 
.885 

23 
.083 
.708 

23 
.031 
.880 

23 
.023 
.918 

23 
.180 
.388 

23 
.120 
.586 

23 
.499" 
.015 

23 
-.47r 
.022 

23 
·.175 
.425 

23 
.037 .-23 , 

23 
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Appendix D: D9 

Correlation Analysis of Twelve Classroom Dimensions and Pupil Performance 

and Progress Scores of Regressors 

Appendix D: D9 

Correlation Analysis of Twelve Classroom Dimensions and Pupil Performance and 

Progress Scores of Regressors 



Correlations 

PS PPI PV PCI PPP Pll 
P5 

. __ . 
1 .315 .538" .316 .389 -.2S0 

Sig. (2-t1i1ed) .218 .028 217 .113 .313 
N 17 17 17 17 17 17 

PPI PearBan ComIIation .315 1 .271 -.165 .2~ -.310 
SIg. (2411ed) 2UI . .283 .m .348 .228 
N 17 17 17 17 17 17 

PV p....". ConeIa6on .up .271 1 .118 .748*' -.007 
Sig. (2-1aDed) .028 .283 .858 .001 .8n 
N 17 17 17 17 17 17 

PCI ParIon eorre.ton .318 -.11S .118 1 -.148 -.228 
SIg. (2-tded) .217 .571 .en .571 .379 

N 17 17 17 17 17 17 

[. 
,-,' 

PPP P....on Con'eJaIIon .389 ..243 .7W -.148 1 -.257 
SIg.(2-ta11ed) .113 .MS .001 .571 .320 

N 17 
. 

17 17 17 17 17 
PTI Penon CGrrHdion -.280 -.310 -.rm • .228 -257 1 

Sig. (2-ta11ed) .313 .228 .m .379 .320 
N 17 17 17 11 17 17 

ss PearIon Conelllllon .81'· .328 .813" .205 .418 -.315 
Si;. (2-t8IIed) .008 .202 .003 .430 .085 .217 
N 17 11 17 17 17 17 

SPI Pearaon Canwllltion -.OZ8 .m- .187 -.033 .111 -.151 
SIg. (2-1111ed) .916 .031 .521 .901 .671 .564 
N 17 17 17 17 17 17 

sv Pearson CorrelatIon .255 .588* .451 .228 .311 -.052 
Sig. (2-tded) .323 .013 .089 .319 .224 .&43 
N 17 11 17 17 17 11 

SCI Peareon Correlation .112 .313 -.187 .326 -.037 -.372 
Sig. (2-talJed) .485 .221 .521 .203 .888 .142 
N 17 17 17 1i 17 17 

SPP PearIIOn CorreIaIIon .483* .... - ... .186 .508* -.222 
Sig. (2-taiJed) .044 .041 .048 .450 .037 .382 
N 17 17 17 17 17 17 

STI PearIOn CaneIation .179 .7. .253 -.373 .383 -.353 
Sig. (2-taUed) .482 .001 .327 .141 .152 .184 
N 17 17 17 17 17 17 

psc Pearson CorreJatIon .481 .420 .400 .114 .3H -.212 
Sig. (2-ta111d) .051 .013 .111 .882 .113 .281 
N 17 17 17 17 17 17 

SSC Pearson CorrehIIIon .. , .378 .315 .210 .344 -.359 
Si;. (2 .... 11ed) .132 .134 .218 .418 .178 .157 
N 17 17 17 17 17 17 

PROG PartOn Correlation -.288 -.154 -.283 .188 ·.205 -.147 
Sig. (Z-talled) .245 .556 .308 .474 .429 .573 
N 17 17 17 17 17 17 
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CorNlatiOM 

ss SPI SV SCI SPP STI 
--ps- Pearson _.~ __ • 

.811" -.028 .255 .182 .4~ .179 
SIg. (2....-:0 .000 .818 .323 .485 .044 .492 
N 17 17 17 17 17 17 

PPI p...., Correlation .326 .523* .588* .313 .484· .ir 
SIg. (2·4aitecl) .202 .031 .013 .221 .049 .001 
N 17 17 17 17 17 17 

PV PearIon CorrelatIon 6T3*' .187 .451 -.187 .486" .253 
Sig. (2-tded) .003 .521 .089 .521 .048 .327 
N 17 17 17 17 17 17 

PCI Pearton CorrelatIon .2OS -.033 .228 .325 .186 -.373 
SIg.(2-11111ed) .430 .801 .379 .203 .450 .141 
N 17 17 17 17 17 17 

ppp Pearwon Correlation .418 .111 .311 -.037 .509- .363 
Big. (2-ta11ed) .085 .871 .224 .888 .037 .152 
N 17 17 17 17 17 17 

PTJ Pearson CorreIIIIion -.315 -.151 -.052 -.3n -,222 -.353 { 
Sig.(2-takd) .217 .564 .843 .142 .392 .164 

N 17 17 17 17 17 17 

SS PeIrIon eon.taIIan 1 .310 .4gee -.091 .578- .296 
Sig. (2-ta11ed) .228 .043 .729 .015 .249 
N 17 17 17 17 17 17 

SPI Pear80n eomation .310 1 .78a-' .018 .472 .363 
Sig. (2 ..... 0ed) .228 .000 .945 .055 .152 
N 17 17 17 17 17 17 

SV P .. raon CorrelatIon .4W .7ee" 1 .049 .599- .346 
SIg.(2-tded) .043 .000 .853 .011 .173 
N 17 17 17 17 17 17 

SCI Pearson Correlation -.091 .018 .049 1 .237 .182 
SIg. (2-111Ued) .729 .945 .853 .361 .484 
N 17 17 17 17 17 17 

SPP Pearson CorTeIIIIIon .578· .4n .S9r .237 1 .416 
Sig. (2-ta11ed) .015 .056 .011 .381 .096 
N 17 17 17 17 17 17 

l STI Pearson CorrelatIon .298 .383 .346 .182 .416 1 
$1;. (2-taHed) .248 .152 .173 .484 .096 
N 17 17 17 17 17 17 

PSC Pearson Correlation .389 .345 .285 .487- .703" .439 
Sig. (2-tded) .112 .174 .304 .047 .002 .078 
N 17 17 17 17 17 17 

sse Pearson CorrelItion .202 .217 .122 .497* .647" .455 
Stu· (2-t1111ed) .~7 .403 .641 .042 .005 .06e 
N 17 17 17 17 11 17 

PROG P...an CorrelatIon -. ..aa -.354 -.333 -.089 -.241 -.012 
SIg. (2-taUed) .058 .184 .191 .735 .352 .965 
N 17 17 17 17 17 17 
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ComlaUolW 

PSC SSC 
PS pearson Co .... _ .... " .481 .381 

Sig. (2-taiIed) .051 .132 
N 17 17 

PPI Pearson CornInon .420 .378 
51g. (2-ta11ed) .093 .134 
N 17 17 

PV Pearson Correlation .400 .315 
Sig. (2-tailed) .111 .218 
N 17 17 

PCI Pearson Con"eIation .1'''' .210 
Sig. (2-taiJecl) .662 .418 
N 17 17 

PPP Pearson correlation .399 .344 
S19. (2-talled) .113 .176 
N 17 17 

PTI Peanson Correlation -.272 -.359 
Sig. (2-tafled) .291 .157 
N 17 17 

SS Pearson Correlation .399 .202 
Sig. (2-taiJed) .112 .437 
N 17 17 

SPI Pearson Correlation .345 .217 
Sig. (2-tamed) .174 .403 
N 17 17 

SV P ..... on Conelation .285 .122 
Sig. (2-tailed) .304 .841 
N 17 17 

SCI Pearson Correlation .48r .497" 
Sig. (2.tai1ed) .047 .042 
N 17 17 

SPP Pearson Correlation .703" .&IT*" 
Sig. (2·tailed) .002 .005 
N 17 17 

STI Pearson Correlation .439 .456 
Sig. (2-t811ed) .078 .066 
N 17 11 

PSC Pearson Correlation 1 .910" 
Sig. (2-taHed) .000 
N 17 17 

SSC Pearson correlation .e1er 1 
Sig. (2-ta11ed) .000 
N 17 17 

PROG Pearaon Correlation -.430 -.022 
SI;. (2-t.iled) .085 .932 
N 17 17 

•. Correlation is IIgnificant at the 0.05 level (2-talled). 

-. Correlation Is slgnlftcant at the 0.01 ItMII (2-tIIIIed). 

PROG 
-298 
.245 

17 
-.154 
.556 

17 
-.263 
.308 

17 
.186 
.47'" 

17 
-.205 
.429 

17 
-.147 
.573 

17 
-.468 
.058 

17 
-.354 
.184 

17 
-.333 

.191 

17 
-.089 
.735 

17 
-.241 
.352 

17 
-.012 
.965 

17 
-.430 
.085 

17 
-.022 
.932 

17 

1 

17 
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Appendix D: D 10 

Teachers Responses to Teacher Questionnaire: Primary 

Appendix D: D10 Teachers Responses to Teacher Questionnaire: Primary 

-----
No Question A B C 0 YES NO 

1 Pupils generally. enjoy their work in m-'y_ classroom 5 11 1 0 
~--

2 Most pupils are helpful to teachers in my school 10 7 0 0 
A few pupils are occasionally noisy and badly behaved in 

3 my classroom 5 8 1 3 ----.-

Pupils have a good relationship with teachers in my 
4 school 12 5 0 0 -- ----

5 I enjoy teaching this group of P7 pupils 14 3 0 0 

6 a few of the pupils in my class are frequently discontented 1 6 5 5 
.~-. 

7 I enjoy teaching all aspects of mathematics to P7 pupils 0 10 6 1 

C 
<' •• 

8 It is often difficult to make my maths lessons interesting 0 5 10 2 
--~--

It is important to me when teaching mathematics that 
9 most of my pupils will achieve a level E by the end of P7 0 3 8 6 - -

Using the maths textbook only makes maths boring and 
10 repetitive 4 9 3 1 

11 I would not be confident if I had to teach Maths at Level F 0 4 10 3 --- ... 

12 I enjoy helping pupils with maths problems 8 8 0 0 --

Pupils in my class who work in small groups during maths 
13 make more progress than if they worked individually 3 9 5 0 --c------

I am certain I can make a difference in my pupils 
14 enjoyment of school 7 9 1 0 

If I try hard enough I can get through to the most difficult 
15 and least motivated pupils 7 10 0 0 

Pupils are encouraged to discuss maths problems with 
16 each other when working on problem solving 7 9 1 0 

How much a pupil learns in my class depends mostly on 
17 ability 1 5 10 1 ---

Sometimes I provide pupils with a choice of what they 
18 want to learn about maths 6 11 0".- __ 

I often try to encourage pupils to explore a topic to a 
19 [greater de...Q.th than has been taught 11 6 

I encourage pupils to explain some of their solutions in 
20 maths problems to the class 15 2 -- ------ -- -_ .. --- -_ .. 

Pupils are occasionally given the opportunity to work on 
21 their own for several days before checking with me. -§ 11 
22 I allow pupils to help others in their group during maths 17 0 ----

Parents of pupils in this school are supportive over any 
23 homework ..9iven 4 13 0 0 -----

Parents call at the school specifically to ask about their 
24 Child's progress in maths 0 3 12 2 ._- --

Parents generally do not know how to help their children 
25 with maths 1 7 7 2 -----

Parents involvement in the learning process at home or 
26 school is a key element in their child's progress at school 6 9 2 0 .. __ .-



Appendix D: DIO 

Teachers Responses to Teacher Questionnaire. Primmy 

Teachers do not usually have time to involve parents in 
27 useful ways in the classroom 0 3 11 3 

It is more important for boys than girls to have 
28 mathematical skills o 17 

Regular maths homework is relevant to success in 
29 mathematics 11 6 _ .. 

I think mathematics is an important, necessary subject for 
30 every pupil in school. --_._- ---- L...... 

16 0 



Appendix D: D II 

Teachers' responses to Teacher Questionnaire: Secondary 

No. Item A B ~.- D YES NO 
.-~---

Pupils generally enjoy mathematics whilst in my 
1 classroom 1 24 5 2 

2 Most pupils are helpful to teachers in this school 2 25 5 0 -.-

A few pupils are occasionally noisy and badly 
3 behaved in my classroom 5 26 0 1 .--" 

Pupils have a good relationship with teachers in this 
4 Department 4 26 0 2 ._- ----

5 I enjoy teaching this group of 51 pupils 10 21 1 -~ 1----1---- .... 

Many of the pupils in S1 show enthusiasm and 
6 interest in mathematics 8 20 4 0 -- _____ -0-

I enjoy teaching all aspects of mathematics to 51 
" 7 ipupils 8 20 4 0 

'-~'-- .---- --

It is often difficult to make maths lessons interesting 
8 In 51 0 11 __ I--?O 1 --- .. _---

It is important to me when teaching mathematics that 
most of my pupils will achieve a level E by the end of 

9 51 1 4 17 10 _.- -------

Using the maths textbook only makes maths boring 
10 and repetitive 2 20 10 0 ----- 1--- .. -

There are certain topics in 51/52 maths which I do 
11 not enjoy teaching 1 14 13 3 - -_._---_. 

12 I enjoy helping pupils problem solving 7 24 0 1 ---- ------
If pupils in my class work in small groups they make 

13 more progress than if they were to work individually 0 7 22 3 _ .. __ . ---
I am certain I can increase my pupils' enjoyment of 

14 school through mv teaching 3 21 6 2 --- -------

If I try hard enough I can get through to the most 
15 difficult and least motivated pupils 1 18 12 1 -- ---

Pupils are encouraged to discuss maths problems 
16 with each other when working on problem solving 0 29 3 0 ----

How much a pupil learns in my class depends mostly 
17 on pupil ability 0 7 23 2 _._-- . 

I try to encourage pupils to explore areas of 
18 mathematics beyond the level taught in class 25 -~ 

When teaching a new topic I try to check each pupil's 
19 'otter to ensure he/she knows what to do. 28 4 

I encourage pupils to explain some of their solutions 
20 in maths problems to the class 27 5 

Pupils are occasionally given the opportunity to work 
on their own for several days before checking with 

21 me. 13 19 
22 I allow pupils to help others during maths 25 5 

There are times when the lesson takes an 
unexpected turn due to pupil interest and I try to 

23 follow this through 25 6 -



Appendix D: D 11 

Teachers' responses to Teacher Questionnaire: Secondary 

r----.--------------------,--,---,--.---.--,------
Parents of pupils in this school are supportive, in 

24 general, over any homework given 

Parents contact this school specifically to ask about 

5 24 3 o 

25 their child's progress in maths 1 19 11 1 
t-="-+~-'----'-----'~J:;.;...;;~:;..:;;.;;;-'-'-'-_'=::':'O':'=___ _______ -+__'_-+_-+_--+ _____ c--- --

Parents generally do not know how to help their 
26 children with maths 1 

Parents involvement in the learning process at home 
or school is a key element in their child's progress at 

27 school 12 

It is important that parents are kept in touch with their 

14 17 0 

19 1 0 

28 child's progress in mathematics 10 22 0 0 f-==-t=:.:..:.:.;..::....:::.-=-::-'L.-=..::.;::.....:.:.;c..:..:..;=:=.:=-=-=---------f--'-=-f--=='-t--"---t-----t----+----
It is more important for boys than girls to have 

29 mathematical skills o 31 
~=--t.:.=:..c;...;;."-"-'--"-=-.;;-'-"-"-"-------------+--+-'-t------ ---- --

30 mathematics 31 1 

I think mathematics is an important, necessary - ---
-----

subject for each pupil at each compulsory level in 

Regular maths homework is relevant to success in j 
'-'=-31-'--J..:s-"e_'_co_n_d_a~ry_sc_h-"o_'_o_1. ___________ ~_---L_~_ _ ___ ~_32 _____ (L _ 

2 
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Sample pupil responses to Pupil Questionnaire: Secondary 

._-
Yes No 

No Question Yes No Total Ipercent ipercent 

Most pupils in my class enjoy their 
1 work during maths time 108 159 267 40.45 59.55 

I feel comfortable talking to my 
21parents about my schoolwork 232 35 267 86.89 13.11 

3 I enjoy maths 150 117 267 56.18 4~~1 
Pupils in my maths class race to see 

4 who is finished first 54 213 267 20.22 79.78 

5 Maths is one of my best subjects 95 172 267 35.58 64.~ 

My maths teacher gives me help 
6 when I need it 248 19 267 92.88 7.12 

-----~-. 

Some pupils in my maths class are 
7 not happy 147 120 267 5506 44.94 

I let my parents know what 
8 homework I have each night 173 94 267 64 •. I§i ~~_21 

Maths is a worthwhile, necessary 
9 subject 238 28 266 89.47 10.53 

In my maths class pupils are allowed 
10 to talk toaether 97 170 267 36.33 6367 

11 I am sure I can do well in maths 231 35 266 86.84 13.16 

My maths teacher obviously likes 
12 the subject 252 11 263 95.82 -~ 

Most pupils in my class seem to like 
13 going to the maths class 79 185 264 29.92 70.08 

My parents think maths is an 
14 important subject 254 11 265 95.85 4.15 

15 I will need maths in the future 237 25 262 90.46 9.54 

Pupils are able to help each other 
16 with maths in my class 98 165 263 37.26 62·I~ 

I think I could be successful with 
17 more difficult maths 137 126 263 52.09 47.91 

... My maths teacher tries to make the 
18 lessons interesting 156 108 264 59·9~ -,!Q~ 

Sometimes it can be fun in my 
19 maths class 171 96 267 64.04 35.96 

My parents rarely talk to me about 
20 how I am dOing at school 75 189 264 28.41 71.59 

It is important for me to do well in 
21 maths 240 27 267 89.89 10.11 

Pupils in my class often work 
together in small groups during 

22 maths 58 209 267 21.72 78.28 
23 Maths is hard for me 54 210 264 20.45 79.55 

My maths teacher tells us why the 
24 subject is important 98 161 259 37.84 62.16 

My maths teacher treats boys and 
25 Igirls differentlv 46 182 228 20.18 79.82 
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S I responses to Pupil Questionnaire: Secondary 

Yes No 
No Question Yes No Total Percent Percent 

Most pupils in my class enjoy their 
1 work during maths time 417 655 1072 38.90 61.10 

I feel comfortable talking to my 
2 parents about my schoolwork 941 122 1063 88.52 1J~~ 

3 I enjoy maths 562 518 1080 52.04 47~~.§ 

Pupils in my maths class race to see 
4 who is finished first 207 851 1058 19.57 80.43 

(" 

, 
5 Maths is one of my best subjects 342 730 1072 31.90 68.10 

My maths teacher gives me help 
6 when I need it 1003 74 1077 93.13 687 

Some pupils in my maths class are 
7 not happy 630 458 1088 57.90 42.10 

I let my parents know what 
8 homework I have each night 700 365 1065 65.73 34.27 

Maths is a worthwhile. necessary 
9 subject 956 122 1078 88.68 11.32 

In my maths class pupils are allowed 
10 to talk together 404 684 1088 37.13 62.87 

11 I am sure I can do well in maths 914 159 1073 85.18 14.82 

My maths teacher obviously likes 
12 the subject 1030 56 1086 94.84 5.16 

Most pupils in my class seem to like 
13 going to the maths class 309 766 1075 28.74 71.26 

My parents think maths is an 
14 important subject 1027 43 1070 95.98 4.02 

15 I will need maths in the future 961 101 1062 90.49 9.51 

Pupils are able to help each other 
16 with maths in my class 421 637 1058 39.79 60.21 

I think I could be successful with 
17 more difficult maths 553 535 1088 50.83 49.17 

My maths teacher tries to make the 
18 lessons interesting 683 398 1081 63.18 36.82 

.. -

Sometimes it can be fun in my 
19 maths class 725 346 1071 67.69 32.31 
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S 1 responses to Pupil Questionnaire: Secondary 

My parents rarely talk to me about 
20 how I am doing at school 312 752 1064 29.32 70.68 

It is important for me to do well in 
21 maths 976 112 1088 89.71 10.29 

Pupils in my class often work 
together in small groups during 

22 maths 203 867 1070 18.97 81.03 

23 Maths is hard for me 252 828 1080 23.33 76.6.z 

My maths teacher tells us why the 
24 subject is important 411 530 941 43.68 56.32 

My maths teacher treats boys and 
25 Igirls differently 151 595 746 20.24 79.76 -

N=1088 
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Sample pupil responses to Pupil Questionnaire: Primary 

Yes No 
No. Sentence Yes No Total Ipercent Percent 

1 Most pupils enjoy their work in my class 186 81 267 69.66 30.34 
I feel comfortable talking to my parents 

2 about my schoolwork 245 22 267 91.76 8.24 
3 I enjoy maths 209 58 267 78.28 21.72 

Pupils in my maths class race to see who 
4 is finished first 101 165 266 37.97 62.03 
5 Maths is one of my best subjects 151 114 265 56.98 43.02 
6 My teacher gives me help when I need it 254 12 266 95.49 4.51 

.-

7 Some pupils are not happy in my class 120 146 266 45.11 54.89 
----

I let my parents know what homework I 
8 have each night 243 24 267 91.01 8.99 --
9 Maths is a worth while, necessary subject 246 21 267 92.13 7.87 

In my class pupils are allowed to talk 
10 together during maths time 137 130 267 51.31 48.69 
11 I am sure I can do well in maths 245 21 266 92.11 7.89 
12 My teacher likes maths 242 25 267 90.64 9.36 --

Most pupils seem to like my class 13 235 7 242 97.11 2.89 
----

My parents think maths is an important 
14 subject 260 7 267 97.38 2.62 
15 I will need maths in the future 254 13 267 95.13 4.87 

Pupils can help each other with maths in 
16 my class 160 107 267 59.93 40.07 
17 I think I could handle more difficult maths 160 101 261 61.30 38.i6 
18 My teacher tries to make maths interesting 235 32 267 88.01 11.99 --
19 My class is fun 212 55 267 79.40 20.60 

My parents rarely talk to me about how I 
20 am doing at school 115 152 267 43.07 56.93 ---
21 It is important for me to do well in maths 253 14 267 94.76 5.24 

.. -------
Pupils in my class work together in small 

22 Igroups during maths time 105 160 265 39.62 60.38 
.. -.-

23 Maths is hard for me 52 215 267 19.48 80.52 
My maths teacher tells us why maths is 

24 important 240 20 260 92.31 7.69 .-.. -

My maths teacher treats boys and girls 
25 differently 47 220 267 17.60 82.40 ----
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Appendix D: D 15 
Improvers and Regressors pre algebra and algebra scores 

Appendix D: D 15 Improvers and Regressors pre algebra and algebra scores 

Boy 0 PPaper 2 SPaper2 Boy 0 PPaper2 SPaper2 
Girl 1 % % Girl 1 % % 

.-~ 

n=23 Improvers n=17 Regressors 
0 41.2 15.8 0 5.9 0.0 
a 35.3 52.6 0 17.6 0.0 
1 41.2 26.3 1 41.2 15.8 
1 23.5 5.3 0 41.2 26.3 
0 47.1 5.3 0 35.3 21.1 
0 52.9 68.4 1 52.9 5.3 
1 29.4 15.8 1 0.0 15.8 
1 47.1 0.0 a 52.9 0.0 
0 35.3 21.1 0 41.2 0.0 

--

0 41.2 36.8 0 17.6 0.0 
0 35.3 10.5 1 35.3 5.3 
0 35.3 0.0 0 47.1 0.0 1 
a 41.2 52.6 0 35.3 0.0 J 
1 29.4 15.8 1 23.5 5.3 
1 23.5 5.3 1 52.9 26.3 
a 47.1 47.4 1 58.8 10.5 
1 47.1 5.3 0 35.3 0.0 
a 47.1 10.5 
a 41.2 21.1 
a 47.1 31.6 
1 52.9 36.8 --
1 52.9 15.8 --

0 47.1 0.0 
--


