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ABSTRACT
Learning for work takes various forms, from formal training to informal learning through
work activities. In many work settings, professionals collaborate via networked environments
OHDYLQJYDULRXVIRUPVRIGLJLWDOWUDFHVDQGÜFOLFNVWUHDPÝGDWD7KHVHGDWDFDQEHH[SORLWHG
through learning analytics (LA) to make both formal and informal learning processes traceDEOHDQGYLVLEOHWRVXSSRUWSURIHVVLRQDOVZLWKWKHLUOHDUQLQJ7KLVFKDSWHUH[DPLQHVWKH
VWDWHRIWKHDUWLQSURIHVVLRQDOOHDUQLQJDQDO\WLFV 3/$ E\FRQVLGHULQJKRZSURIHVVLRQDOV
OHDUQSXWWLQJIRUZDUGDYLVLRQIRU3/$DQGDQDO\]LQJH[DPSOHVRIDQDO\WLFVLQDFWLRQLQ
professional settings. LA can address affective and motivational learning issues as well as
WHFKQLFDODQGSUDFWLFDOH[SHUWLVHLWFDQLQWHOOLJHQWO\DOLJQLQGLYLGXDOOHDUQLQJDFWLYLWLHVZLWK
RUJDQL]DWLRQDOOHDUQLQJJRDOV3/$LVVHWWRIRUPDIRXQGDWLRQIRUIXWXUHOHDUQLQJDQGZRUN
Keywords:3URIHVVLRQDOOHDUQLQJIRUPDOWUDLQLQJLQIRUPDOOHDUQLQJ

3URIHVVLRQDOOHDUQLQJLVDFULWLFDOFRPSRQHQWRIRQgoing improvement, innovation, and adoption of new
SUDFWLFHVIRUZRUN %RXG *DUULFN)XOOHUHW
DO(QJHVWU·P ,QDQXQFHUWDLQEXVLQHVV
HQYLURQPHQWRUJDQL]DWLRQVPXVWEHDEOHWROHDUQFRQtinuously in order to deal with continual change (IBM,
2008). Learning for work takes different forms, ranging
from formal training to discussions with colleagues to
informal learning through work activities (Eraut, 2004;
Fuller et al., 2003). These actions can be conceived of
DVGLIIHUHQWOHDUQLQJFRQWH[WVSURGXFLQJDYDULHW\RI
data that can be used to improve professional learning
and development (Billett, 2004; Littlejohn, Milligan,
& Margaryan, 2012). In contemporary workplaces,
professionals tend to collaborate via networked environments, using digital resources, leaving various
IRUPVRIGLJLWDOWUDFHVDQGÜFOLFNVWUHDPÝGDWD$QDO\VLV
of these different types of data potentially provides a
powerful means of improving operational effectiveness by enhancing and supporting the various ways
professionals learn and adapt.
For some years now, employers have been aware of
the potential of learning analytics to support and
enhance professional learning (Buckingham Shum &
Ferguson, 2012). Learning analytics (LA) is an emerging
methodological and multidisciplinary research area

DLPHGDWÜWKHPHDVXUHPHQWFROOHFWLRQDQDO\VLVDQG
UHSRUWLQJRIGDWDDERXWOHDUQHUVDQGWKHLUFRQWH[WV
IRUWKHSXUSRVHVRIXQGHUVWDQGLQJDQGRSWLPL]LQJ
OHDUQLQJDQGWKHHQYLURQPHQWVLQZKLFKLWRFFXUVÝ
(Siemens & Long, 2011, p. 34).
The vision for LA in education was of multifaceted
systems that could leverage data and adaptive modHOVRISHGDJRJ\WRVXSSRUWOHDUQLQJ %DNHU
%HUHQGW9XRULNDUL/LWWOHMRKQ 0DUJDU\DQ 
These systems would mine the massive amounts of
data generated as a by-product of digital learning
activity to support learners in achieving their goals
(Ferguson, 2012). However, the systems developed for
use in university education have been much simpler,
focusing on economic concerns associated with higher
education cost and impact in terms of learner outcomes
1LVWRU'HUQWO .ODPPD+(&5HSRUW 
Many LA systems are based on predictive models that
DQDO\]HLQGLYLGXDOOHDUQHUSURāOHVWRIRUHFDVWZKHWKHU
DOHDUQHULVÜDWULVNRIGURSSLQJRXWÝ 6LHPHQV /RQJ
S:ROII=GUDKDO1LNRORY 3DQWXFHN
Berendt et al. 2014; Nistor et al., 2015). These data are
then presented to learners or teachers using a variety
of dashboards. Current research is focusing on the
actions taken to follow up on this feedback (Rienties
HWDO 
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In educational settings, learning is focused on course
REMHFWLYHV+RZHYHULQRUJDQL]DWLRQDOVHWWLQJVOHDUQLQJ
SURFHVVHVKDYHWREHDOLJQHGZLWKRUJDQL]DWLRQDODQG
project goals (Kimmerle, Cress, & Held, 2010). Learning tends to be planned around annual performance
review processes, usually overseen by a Human Resource department. This type of system works well
LQRUJDQL]DWLRQVZKHUHODUJHJURXSVKDYHVWDQGDUG
work tasks and plan similar development activities.
,QPDQ\RUJDQL]DWLRQVKRZHYHUMREUROHVDUHEHFRPLQJ
VSHFLDOL]HGUHTXLULQJXQLTXHDQGSHUVRQDOL]HGGHYHORSPHQWSODQQLQJ,QWKHVHFLUFXPVWDQFHVWKHÜWRSGRZQÝ
planning models, where goals and priorities are planned
and sequenced from the outset, may not be effective.
6RPHRUJDQL]DWLRQVDUHVKLIWLQJIURPWRSGRZQDQG
LQGLYLGXDOL]HGGHYHORSPHQWSODQQLQJXVLQJHQWHUSULVH
systems to adaptive and collaborative activity planning
based around grassroots use of technologies, shiftLQJWRZDUGVÜVPDUWÝRUÜDJLOHÝGHYHORSPHQWSODQQLQJ
where project teams have discretion to change the
direction of the project over time (Clow, 2013). This
means that development goals cannot be planned at
the beginning of each development cycle; new and
emerging priorities arise as each project unfolds. Agile
planning systems require adaptive, just-in-time learning
where people acquire the knowledge they need for
new work tasks as the tasks emerge. However, this
means that professionals have to be able to plan and
self-regulate their own learning and development,
changing their learning priorities as their work tasks
evolve (Littlejohn et al., 2012).

SURIHVVLRQDOOHDUQLQJDVÜLQWHQWLRQDOÝDQGSODQQHGRU
ÜXQLQWHQWLRQDOÝDQGRSSRUWXQH$FFRUGLQJWR7\QM¥O¥
(2008) intentional learning may be pre-planned and
VWUXFWXUHGDVIRUPDOOHDUQLQJIRUH[DPSOHGHJUHH
programmes, classroom training, practical workshops,
coaching or mentoring; other forms are less easy to
UHFRJQL]HIRUH[DPSOHDVNLQJDFROOHDJXHIRUKHOSRU
ZDWFKLQJDQH[SHUWSHUIRUPDWDVN/HDUQLQJFDQ
UHVXOWDVDQÜXQLQWHQGHGÝFRQVHTXHQFHRIZRUNDFWLYLW\ (UDXW $PDQDJHULQāQDQFHRUJDQL]DWLRQ
might improve his inter-cultural competencies over
time as new colleagues from branches around the
ZRUOGMRLQKLVWHDP /LWWOHMRKQ +RRG 3URIHVVLRQDOVPD\EHXQDZDUHRIWKLVVRUWRIH[SHULHQWLDO
OHDUQLQJXQWLOWKH\UHĂHFWHGRQKRZWKHLUSUDFWLFHKDV
evolved over time. These different forms of professional learning are illustrated in the typology in Figure 23.1.

Figure 23.1. Typology of professional learning, informed by Eraut (2000, 2004).

HOW PROFESSIONALS LEARN
Learning in educational settings tends to focus around
LQGLYLGXDOOHDUQHURXWFRPHVDQGH[SOLFLWSHGDJRJLFDO
PRGHOV3URIHVVLRQDOOHDUQLQJKRZHYHULVGULYHQE\WKH
demands of work tasks and is interwoven with work
SURFHVVHV (UDXW %\ÜSURIHVVLRQDOOHDUQLQJÝ,
mean the activities professionals engage in to stimulate their thinking and professional knowledge, to
improve work performance and to ensure that practice
is informed and up-to-date (Littlejohn & Margaryan,
2013, p. 2).
3URIHVVLRQDOVWKHPVHOYHVWHQGWRWKLQNRIOHDUQLQJLQ
terms of training or formal learning (Eraut, 2000). Yet,
there is a growing body of evidence that professional
learning is more effective when integrated with work
WDVNV VHHIRUH[DPSOH&ROOLQ7\QM¥O¥)XOOHU
& Unwin, 2004; Eraut, 2004). This type of learning is
GLIāFXOWWRGLVWLQJXLVKIURPHYHU\GD\ZRUNWDVNVVR
SURIHVVLRQDOVPD\QRWUHFRJQL]HLQVWDQFHVRIOHDUQLQJ
$UJ\ULV 6FK·Q(QJHVWU·P 
Eraut’s (2004) work in particular foregrounds the
importance of on-the-job learning, broadly describing
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The different approaches to learning illustrated in
Figure 23.1 facilitate development of different types
RINQRZOHGJH 7\QM¥O¥ *LMEHOV/LWWOHMRKQ 
+RRG (GXFDWLRQDQGWUDLQLQJWHQGWRIRFXV
on learning theoretical and practical knowledge,
while coaching and mentoring allow opportunities
to learn sociocultural and self-regulative knowledge,
IRUH[DPSOH$OOWKHVHNQRZOHGJHW\SHVDUHFULWLFDO
for the adoption of new practices for work. Change
in practice requires the construction of conceptual
and practical knowledge as well as the development
of sociocultural and self-regulative knowledge (Eraut,
2007). Construction of multiple types of knowledge is
most readily achieved through a combination of formal (structured, pre-planned) learning activities with
informal (unstructured, on-the-job) learning (Harteis
& Billett, 2008). As such, workplace learning operates
as a reciprocal process (Billett, 2004) shaped by the
DIIRUGDQFHVRIDVSHFLāFZRUNSODFHWRJHWKHUZLWK
an individual’s ability and motivation to engage with
what is afforded (Billett, 2004; Fuller & Unwin, 2004).

Learning processes for work are more dynamic than
in educational settings; Informal learning activities
are spontaneous and mostly invisible to others. This
SUHVHQWVFKDOOHQJHVDQGRSSRUWXQLWLHVIRUWKHāHOGRI/$

A VISION FOR PROFESSIONAL
LEARNING ANALYTICS
$QXQGHUO\LQJYLVLRQIRU/$LQSURIHVVLRQDOFRQWH[WVLV
to make both formal and informal learning processes
WUDFHDEOHDQGPRUHH[SOLFLWLQRUGHUWRFRQQHFWHDFK
professional with the knowledge they need (Littlejohn
et al., 2012; de Laat & Schreurs, 2013). This vision is
based on a system of mutual support through which
each professional connects with and contributes to
the collective knowledge by connecting with people
DQGQHWZRUNVWRāQGUHOHYDQWNQRZOHGJHDQGH[SHULences; consuming or using this knowledge and, in the
process, creating new knowledge that is contributed
back to the collective (Milligan, Littlejohn, & Margaryan, 2014). These actions create a common capital
through re-usable knowledge via the selective accumulation of shared by-products of individual activities
motivated, initially, by personal utility (Convertino,
*UDVVR'L0LFFR'H0LFKHOLV &KLS 7KHVH
actions would be supported by a set of algorithms,
data mining mechanisms, and analytics that create
DÜFRPPRQFDSLWDOWKURXJKUHXVDEOHNQRZOHGJHYLD
the selective accumulation of shared by-products of
individual activities motivated, initially, by personal
XWLOLW\Ý &RQYHUWLQRHWDOS 
3URIHVVLRQDOOHDUQLQJLVLQĂXHQFHGE\WKHOHDUQHUÚV
internal motivation and personal agency in connecting
to and interacting with the collective knowledge and
WKHLUHQYLURQPHQW /LWWOHMRKQ +RRG WKHUHIRUH
there are two critical components to this vision. First, to
ensure personal agency it is critical that professionals
have the ability to self-regulate their learning. Second,
to trigger motivation, learning (and learning systems)
should be integrated with, rather than separate from,
work practices. In moving towards this vision, a range
RIDSSURDFKHVWR3URIHVVLRQDO/$KDYHEHHQGHYHORSHG
over the past few years.

Analytics in Action
LA is a multidisciplinary area using ideas from learning science, computer science, information science,
educational data mining, knowledge management
KLJKOLJKWLQJDQGPRUHUHFHQWO\DUWLāFLDOLQWHOOLJHQFH
*LOODQL (Q\RQ (PHUJLQJDUHDVRIDQDO\WLFV
PDNHXVHRIFRPSOH[GDWDVHWVFRQWDLQLQJPXOWLSOHGDWD
types such as discourse data, learner disposition data,
and biometrics (Siemens & Long, 2011). Techniques
used in LA include discourse analysis, where learners discussions and actions provide opportunity for

KHOSIXOLQWHUYHQWLRQV *LOODQL (Q\RQ VHPDQWLF
analysis, tracing the relationship between learners and
learning (Wen, Yang, & Rosé, 2014), learner disposition
analytics, identifying affective characteristics associDWHGZLWKOHDUQLQJ %XFNLQJKDP6KXP 'HDNLQ&ULFN
2012) and content analytics, including recommender
V\VWHPVWKDWāOWHUDQGGHOLYHUFRQWHQWEDVHGRQWDJV
and ratings supplied by learners. These techniques
DUHXVHIXOIRUHQFDSVXODWLQJWKHFRPSOH[IDFWRUVWKDW
LQĂXHQFHKRZSURIHVVLRQDOVOHDUQ
'LYHUVHDSSURDFKHVWR/$KDYHEHHQāHOGWHVWHGLQ
various professional settings. Some methods capitalL]HRQWKHGDWDJHQHUDWHGDVDE\SURGXFWRIOHDUQLQJ
in digital systems. Others use new approaches, for
H[DPSOHVRFLDOOHDUQLQJDQDO\WLFV 6/$ WKDWH[DPLQH
how individuals and groups learn and develop new
NQRZOHGJH7KHVHPHWKRGVDQGV\VWHPVFDSLWDOL]HRQ
QHZIRUPVRIRUJDQL]DWLRQGLIIHUHQWIHHGEDFNIRUPDWV
and the numerous ways people and the resources they
require for their learning and work can be brought
together. Many are in the early stages of development
DQGWKLVVHFWLRQH[DPLQHVGLIIHUHQWDSSURDFKHVDQG
their impact on learning and performance.

Accelerating Just-in-Time Learning
6RPHDSSURDFKHVWR3/$DUHDLPHGWRZDUGVHPEHGding agile approaches to professional learning in work
VHWWLQJV0DQ\RUJDQL]DWLRQVUHFRJQL]HWKDWWUDLQLQJ
is not effective if professionals learn a new process
then do not use their new knowledge and embed it
ZLWKLQWKHLUSUDFWLFH5HFRJQL]LQJWKHLPSRUWDQFHRI
HQDEOLQJSHRSOHWROHDUQQHZH[SHUWLVHDWWKHSRLQWRI
QHHGRUJDQL]DWLRQVKDYHEHHQVHHNLQJZD\VWRFDSWXUH
DQGGLVVHPLQDWHH[SHUWLVH
Wearable Experience for Knowledge Intensive Training
(WEKIT)1LVH[SORULQJLIDQGKRZGDWDJHQHUDWHGWKURXJK
VPDUW:HDUDEOH7HFKQRORJ\FDQFDSWXUHH[SHUWLVH
DQGGLVVHPLQDWHWKHNQRZKRZWRLQH[SHULHQFHG
professionals at the point of need. WEKIT is based on a
three-stage process: mapping skill development pathZD\VFDSWXULQJDQGFRGLI\LQJH[SHUWLVHDQGPDNLQJ
WKHH[SHUWLVHDYDLODEOHWRQRYLFHVDWWKHSRLQWRIQHHG
,QWKHāUVWVWDJHDFRPPXQLW\RISURIHVVLRQDOVDQG
stakeholders2PDSRXWDUHFRJQL]HGVNLOOGHYHORSPHQW
pathways for industry. In the second stage, a group
of software developers use the pathway templates
to develop technology tools to support novices in
OHDUQLQJQHZSURFHGXUDONQRZOHGJHØIRUH[DPSOH
how to turn on (or off) a specialist valve. Finally, the
H[SHUWLVHLVWUDQVPLWWHGWRWKHQRYLFHYLDDQDXJPHQWHG
visual interface. Tools such as head-mounted digital
displays allow the novice to see the valve overlaid with
instructions on how to switch it on safely. Through
1
2

https://wekit-community.org/
the WEKIT.club
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wearable and visual devices, the system directs each
professional’s attention to where it is most needed,
based on an analysis of user needs. The system aims
to make informal learning processes traceable and
UHFRJQL]DEOHVRWKDWQRYLFHVFDQUDSLGO\GHYHORS
H[SHUWLVH,QWKLVZD\OHDUQLQJFDQEHDJLOHDVWKH
need arises.
7KH:(.,7SURMHFWFRPPHQFHGLQ'HFHPEHUDQG
evaluations of the effectiveness of the approach have
yet to be published. However, the three key steps in
WKHWUDQVIHURIH[SHUWLVHLQWKH:(.,7PHWKRGRORJ\
DOOKDYHULVNVDVVRFLDWHGZLWKWKHP)LUVWH[SHUWLVH
GHYHORSPHQWSDWKZD\VDUHGLIāFXOWWRPRGHO([SHUWV
are involved in building the pathways and algorithms
WRVXSSRUWH[SHUWLVHGHYHORSPHQWLQDQDWWHPSWWR
FDSWXUHDQGFRGLI\WKHH[SHUWLVHDFFXUDWHO\+RZHYHU
LWLVGLIāFXOWIRUDQH[SHUWWRXQGHUVWDQGWKHRSWLPDO
OHDUQLQJSDWKZD\WKDWZLOOHQDEOHHDFKQRYLFHÚVH[SHUWLVH
development, since this depends on the novice’s prior
H[SHULHQFH6HFRQGQRWDOOH[SHUWLVHFDQEHFRGLāHG
Augmented visual interfaces and collaborative digital
LQWHUIDFHVFDQKHOSZLWKH[SHUWLVHGHYHORSPHQWEXW
WDFLWH[SHUWLVHVXFKDVWKHÜJXWIHHOLQJÝWKDWDSLHFH
of equipment is operating optimally, takes time to
be developed. Thirdly, the novice has to be actively
LQYROYHGLQOHDUQLQJQHZH[SHUWLVHUDWKHUWKDQVLPSO\
following instructions. This is particularly relevant
LQZRUNVHWWLQJVZKHUHWDVNRXWFRPHVDUHGLIāFXOWWR
predict, such as knowledge work. Learning in these
situations is most effective when integrated with
work tasks. Therefore, an emerging trend is to embed
3/$ZLWKLQZRUNLQWHJUDWHGV\VWHPVSODWIRUPVWKDW
VXSSRUWH[SHUWVDQGQRYLFHVLQFRZRUNLQJVPDUW
systems or augmented reality environments, such as
those described earlier.

Exploiting Organizational Networks
By tapping into informal professional networks, people
can achieve the kind of agile learning described by
Clow (2013). This type of self-governing, bottom-up
approach to professional development requires a deep
understanding of how and where professionals interact
DQGH[FKDQJHLGHDVDERXWWKHLUZRUN0DNLQJLQIRUPDO
learning practices and networks visible is a key aim
IRU3/$GH/DDW 6FKUHXUV  GHPRQVWUDWHGWKDW
/$WHFKQLTXHVFDQYLVXDOL]HLQIRUPDOSURIHVVLRQDOQHWworks. Using a tool based on social network analysis
— the network awareness tool (NAT) — they detected
multiple isolated networks of teachers within a single
RUJDQL]DWLRQ0RUHUHFHQWZRUNXVHVZHDUDEOHGHYLFHV
to track professional networks in health care settings
(QGHGLMN %\H[SORLWLQJWKHVHLQIRUPDOSURIHVVLRQDOQHWZRUNVRUJDQL]DWLRQVKDYHDPHFKDQLVPWR
improve human social capital and learning. However,
WKHVWXG\LOOXVWUDWHVWKHOLPLWHGH[WHQWRIFRQQHFWLRQV
across professional networks, so multiple methods of
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H[SORLWLQJQHWZRUNVDUHQHHGHG
Learning Layers3H[SORLWVQHWZRUNVDQGUHODWLRQVKLSV
DWWKHLQGLYLGXDORUJDQL]DWLRQDODQGLQWHURUJDQL]DWLRQDOOHYHOVWRLPSURYHSHUIRUPDQFH3URIHVVLRQDOV
working within and across regional small to medium
enterprises (SMEs) in different European countries
work together in web-based, networked environments
WREXLOGLGHDVDQGNQRZOHGJH7KHV\VWHPH[SORLWV
VHPDQWLFWHFKQRORJLHVWRDQDO\]HDQGVXSSRUWWKH
co-production of knowledge by connecting people
and making recommendations (Ley et al., 2014).
Technology environments tested in the health and
construction sectors illustrate ways professionals
work and learn together at three levels. As people work
together, they learn how to develop different types
of knowledge including technical knowledge (knowwhat), procedural or practical knowledge (know-how),
DQGVFLHQWLāFRUWKHRUHWLFDONQRZOHGJH NQRZZK\ 
to help them make informed choices as to how they
will carry out new work tasks (Attwell et al., 2013). At
WKHRUJDQL]DWLRQDOOHYHODVSHRSOHFROODERUDWHDFURVV
GLIIHUHQW60(VWKHLQGLYLGXDORUJDQL]DWLRQVVKDUH
knowledge and learn. Thirdly, the companies are
grouped in national clusters, so learning occurs across
RUJDQL]DWLRQV 'HQQHUOHLQHWDO /$WRROVDUH
being co-developed with the professionals themselves
and with key stakeholders. An open design library4 is
used to store and disseminate ideas for professional
learning while an open developer library5 hosts prototype tools and codes for developers to work on. The
principle that professionals themselves have the best
NQRZOHGJHDERXWOHDUQLQJIRUKLJKO\VSHFLDOL]HGUROHV
is central to several LA systems and tools.

Making use of Specialist Expertise
Responsive Open Learning Environments (ROLE) are
being developed to enable professionals to adapt to
and deal with change and uncertainty in their work
and learning (Kirschenmann, Scheffel, Friedrich,
Niemann, & Wolpers, 2010). Rather than using an
all-encompassing, enterprise system, the learning
HQYLURQPHQWFDQEHSHUVRQDOL]HGE\HDFKLQGLYLGXDO
learner. Each professional can browse and select a set
RIZHEEDVHGVRIWZDUHWRROVZLWKVSHFLāFIXQFWLRQV
WKDWVXSSRUWOHDUQLQJIRUDVSHFLāFUROH7KHWRROVFDQ
be combined to form new components and functionalities. By establishing a unique combination of tools
DQGUHVRXUFHVWKHSURIHVVLRQDOHPEHGVKHURZQH[pertise within the environment. This combination of
tools and resources can be reproduced and adapted
to support other professionals with similar work and
learning needs.
3

learning-layers.eu
odl.learning-layers.eu
5
developer.learning-layers.eu

role-project.eu
4

7KHEDVLFSULQFLSOHWKDWXQGHUSLQV52/(LVZHOOGHāQHG
LQKLJKO\VSHFLDOL]HGUROHVSURIHVVLRQDOVWKHPVHOYHV
are best placed to decide on their learning needs
(Kroop, Mikroyannidis, & Wolpers, 2015). However,
from a professional learning perspective, there are
WZRPDLQRYHUDUFKLQJGLIāFXOWLHV)LUVWSURIHVVLRQDOV
may not have the skills to implement their decisions.
ROLE is based on an open framework that allows the
development of technology tools or widgets that supSRUWVSHFLāFDVSHFWVRISURIHVVLRQDOOHDUQLQJ7KHVH
widgets are developed through open competitions,
where developers are encouraged to create new tools
and functionalities. Ideally, developers who have a
deep understanding of the job role would create the
widgets: if the professionals themselves can write
WKHDOJRULWKPVIRUWKHZLGJHWVWKHQWKHLUH[SHUWLVH
is embedded within the code. However, not all professionals can write code, so, for many professions
the widgets tend to be developed by people who
don’t have a deep understanding of the job role. The
VHFRQGGLIāFXOW\LVWKDWSURIHVVLRQDOVKDYHWREHDEOH
to identify and act upon their learning needs. The
ROLE environment includes a course on becoming a
self-regulated learner.7 However, a problem is that while
some aspects of self-regulation can be learned, such
as developing strategies to set learning goals, other
IDFHWVRIVHOIUHJXODWLRQVXFKDVVHOIFRQāGHQFHDUH
GHYHORSHGWKURXJKOLIHORQJH[SHULHQFHV

Encouraging Active Learning
7ZRRWKHUH[DPSOHVRI/$V\VWHPVEDVHGRQVHOIUHJulated learning theory are LearnB and Mirror. LearnB
has been piloted in the automotive industry (Siadaty,
*DÇHYLİ +DWDOD :KDWWKLVWRROKDVLQFRPPRQ
with the previous systems is that it encourages professionals to self-regulate their learning. The tool is
designed around a self-regulated learning framework,
SRL@Work, which is used to gather data on factors
WKDWLQĂXHQFHVHOIUHJXODWLRQ7KHVHIDFWRUVLQFOXGH
KRZOHDUQLQJJRDOVDUHSODQQHGDQGWKHVSHFLāFUDQJH
of activities that people engage in as they share and
build knowledge for work. Learn B uses Social Semantic
:HEWHFKQRORJLHVWRJDWKHUDQGDQDO\]HWKHVHGDWD
in order to identify and connect people with similar
learning and development goals (Siadaty et al., 2012).
&RPPRQJRDOVDUHLGHQWLāHGDQGDQDO\]HGXVLQJWKH
semantic capabilities of the system. Then the system
uses social technologies to recommend topics people
PLJKWEHQHāWIURPOHDUQLQJEDVHGRQWKHOHDUQLQJ
patterns of others.
7KH/HDUQ%V\VWHPVHUYHVDVDÜGHYHORSPHQWDOUDGDUÝ
allowing professionals to source and assess potentially
useful connections with other people and with rele-

YDQWNQRZOHGJH 6LDGDW\-RYDQRYLİ*DÇHYLİ-HUHPLİ
& Holocher-Ertl, 2010; Holocher-Ertl et al., 2012). It
can be used to advise professionals on their learning
strategies while monitoring their learning progress.
The idea here is that people might learn effectively
by using strategies that have been effective for other
SHRSOHZLWKDQDORJRXVH[SHULHQFH7KHV\VWHPVXSSRUWV
professionals not only in documenting their learning
H[SHULHQFHVEXWDOVRLQPDNLQJWKHVHH[SHULHQFHV
DYDLODEOHIRURWKHUVZKRPLJKWEHQHāWIURPOHDUQLQJ
in a similar way in the future. By documenting learning
H[SHULHQFHVLWLVSRVVLEOHWRVKDUHDQGFRPSDUHZLWK
WKHSHUIRUPDQFHRIRWKHUVRUDJDLQVWRUJDQL]DWLRQDO
EHQFKPDUNV,WPLJKWEHXVHIXOIRUH[DPSOHWRNQRZ
WKDWLWWDNHVDQDYHUDJHRIVL[PRQWKVÚH[SHULHQFHWR
become competent in a new procedure. On the other
hand, it may be reassuring to know that a new skill
can be learned in a few hours (Siadaty et al., 2012).
The Learn B trial demonstrated the importance of
integrating the system with active development of
SURIHVVLRQDOVÚVHOIUHJXODWHGOHDUQLQJVNLOOV3URIHVsionals who used Learn B benefitted from having
their attention directed towards useful knowledge,
VRPHWLPHVVRXUFHGIURPFRQWH[WVRUGHSDUWPHQWV
different from those in which they worked. They also
perceived the usefulness of having access to data on
other peoples’ informal work and learning practices that helped them to understand the ways other
SHRSOHOHDUQHG7KH\SHUFHLYHGWKDWWKH\EHQHāWWHG
IURPXSGDWHVDERXWWKHLUVRFLDOFRQWH[WØNQRZLQJ
IRUH[DPSOHWKHDFWLRQVRWKHUSHRSOHZHUHWDNLQJWR
learn — and by being informed about how the available learning resources were used by their colleagues
(Siadaty, 2013). However, a critical point is that these
professionals were operating within a traditional
RUJDQL]DWLRQDOFXOWXUHZLWKWKHVRUWRIÜWRSGRZQÝ
competence systems discussed by Clow (2013) where
WKHRUJDQL]DWLRQSUHGHWHUPLQHVWKHFRPSHWHQFLHV
needed for each job role and recommends the ways
people demonstrate how they learn these capabilities.
Mirror8 is an analytics-based system that supports
professionals in learning from their own and others
H[SHULHQFHV5HĂHFWLRQLVDVLJQLāFDQWFRPSRQHQW
of self-regulated learning that may improve learning
and performance through motivational and affective
IDFWRUV /LWWOHMRKQ +RRG 7KH0LUURUV\VWHPLV
EDVHGRQDVHWRIDSSOLFDWLRQV Ü0LUURUÝDSSV GHVLJQHG
to facilitate informal learning during work (Kump,
.QLSIHU3DPPHU6FKPLGW 0DLHU 7KHVHDSSV
were used in case worker settings to support analysis of
LQGLYLGXDODQGWHDPDFWLRQV7KHVHUHĂHFWLRQVDOORZHG
both individuals and teams to learn which practices
KDGWKHPRVWLPSDFWZLWKLQWKHLURUJDQL]DWLRQ(YDO-

7

ROLE Course in Becoming a Self-regulated Learner (http://www.
RSHQHGXRSHQOHDUQZRUNVFRXUVHYLHZSKS"LG 

8

www.mirror-project.eu
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uation studies found a clear link between individual
DQGWHDPOHDUQLQJDQGRUJDQL]DWLRQDOOHDUQLQJ OLQNHG
to Human Resource procedures, rewards, and promotions) (Knipfer, Kump, Wessel, & Cress, 2013). Without a
parallel shift in the culture and the mindsets of people
ZLWKLQWKHRUJDQL]DWLRQQHZDQDO\WLFVV\VWHPVZLOO
have limited impact.

CONCLUSION: FUTURE PROFESSIONAL LEARNING ANALYTICS
Novel approaches to LA are already supporting professionals in improving their performance. Analysis
of these approaches point to emerging themes that
can inform future work.
Several approaches to analytics use machine-based
analytics to augment human intelligence. However,
the connection between the system and the human
is a point of risk for a number of reasons. First, professionals must be able to identify and act upon their
learning needs, so the ability to self-regulate learning
is critical to the success of many analytics techniques.
Second, without a parallel shift in the culture and the
PLQGVHWVRISHRSOHZLWKLQWKHRUJDQL]DWLRQOHDUQLQJ
systems based on analytics will have limited impact.
Implementation of approaches to LA should consider
these human elements.
Some LA techniques use network analysis to gather
data. Workplace learning is most effective when
OHDUQLQJSURFHVVHVDUHDOLJQHGZLWKRUJDQL]DWLRQDO

and project goals (Kimmerle, Cress & Held, 2010; Ko]ORZVNL .OHLQ 1HWZRUNDQDO\VLVVKRXOGDLP
to align individual learning activities intelligently with
RUJDQL]DWLRQDOOHDUQLQJJRDOV
2WKHUSURPLVLQJDSSURDFKHVWR3/$DUHEDVHGRQ
the development of software applications (or apps).
,GHDOO\SURIHVVLRQDOVZKRKDYHWKHVSHFLāFH[SHUWLVH
would write the code. However, not all professionals
have the ability write code, so, for many professions
apps tend to be developed by people who do not have
a deep understanding of the job role. This problem is
OLNHO\WREHPRUHVLJQLāFDQWLQQRQWHFKQLFDOVHFWRUV
0DQ\3/$PHWKRGVDLPWRHPEHGDJLOHDSSURDFKHV
to learning through capturing and disseminating
H[SHUWLVH7KHUHDUHDQXPEHURISUREOHPVDVVRFLDWHG
ZLWKWKLVDSSURDFKIRUH[DPSOHQRWDOOH[SHUWLVHFDQ
EHFRGLāHGØH[SHUWLVHGHYHORSPHQWSDWKZD\VDUH
GLIāFXOWWRPRGHOVLQFHHDFKLQGLYLGXDOKDVDXQLTXH
baseline of prior knowledge and professionals to be
DFWLYHO\LQYROYHGLQOHDUQLQJQHZH[SHUWLVH7KHVH
GLIāFXOWLHVLOOXVWUDWHWKDWWKHDQDO\WLFVVROXWLRQVKDYH
to not only address the technical and practical aspects
RIH[SHUWLVHGHYHORSPHQWEXWGHDOZLWKDIIHFWLYHDQG
motivational issues as well.
Although in its infancy, professional learning analytics
is set to form a foundation for future learning and
work. However, careful attention has to be paid to
the alignment of the knowledge on how professionals
learn with analytics applications.
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