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Abstract:

Technology for informal learning at the workplace is desighesipport work processes and
the learning that can occur within these processes anytitheamywhere. The implicit,
spontaneous and hidden nature of informal learning in adddithe large and less predictable
number of application scenarios challenge the evaluatimaofing technology. Therefore, we
require cross-case comparisons to draw conclusions telgeimmediate context of informal
learning in a single casAé further challenge for evaluation is addea iiser-centered design
method had been employed that already had involved us&nge numbers and has led to a
high level of expectations regarding the potential efttdol to fulfil their needs. In this article,
we suggest a participatory approach for the evaluatioaabhblogy for informal learning at

the workplace across sectoral and country borders in dodexddress these evaluation
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challengesThe proposed evaluation approach is based on the ifleasve involvement of
stakeholders, an iterative planning process, a continupas,and collaborative interpretation
of the data collected on the basis of representasbased across cases plus a pluralism of
methods for evaluating learning technology, and is partigulatended for large scale
evaluations in workplace settings. We present a casehichwve applied the proposed
evaluation approach in the context of a large scale Earopsearch project on technology
supported informal learning across professional, sectoralcandtry borders. Finally, we

reflect on our lessons learned and provide recommendations.

Keywords: Participatory evaluation, informal learning, workelearning, participatory
design

1. Introduction

Shorter innovation cycles increase the need to continuaunsiyguickly learn at work (Malecki,
2010). In workplace settings, informal learning is seen as tis important way to acquire
and develop skills and competencies (Boud and Middleton, 20@8f Bnd Hirsch, 2007).
Informal learning is situated, closely connected to practteble workplace, it is driven by
tasks and interests of the learner connected to works{@kaand Watkins, 2015). As a result,
any technological support for learning at the workplace neeb#end into existing practices
(Lindstaedt et al., 2010). Moreover, introducing technologgrofthanges these practices to a
significant degree (Waizenegger et al.,, 2016). For examplenwhkchnologies allow
collaboration across time and space, new learning pradtitieresult, such as when teams are
set up quickly to solve problems; or when mobile technolagjles connecting learning to a
physical place of work, then learning practices become muarie ©ontextualized and are

moved outside the classroom (Ley et al. 2014).

It is now widely accepted that in these cases a partioipadesign-based approach that puts a
focus on understanding situated practices and changing shieey {(Ehret and Hollett, 2016).
Such an approach involves a diverse set of stakeholdens @arin the research who
collaboratively design artefacts, technologies and peagtices together with designers and

developers (Leinonen and Durall-Gazulla, 2014). When it cootde evaluation of the effects



of these approaches, however, this type of participatesgarch often has its limitations
because of the highly contextual nature and a tight ctiongo a particular case and setting.
As a consequence, evaluation often switch back to a tnaalitwaterfall approach (Ley et al.

2014).

In this paper, we address this challenge by introducing Eval@Sxaealable evaluation
method that is in line with participatory, design-oriend®d stakeholder-driven research and
development approaches. Scalable in our context meansdaatdhe evaluation overlong
time, over several contexts and involving diverse pedple proposed evaluation method is
responsive to stakeholder concerns and takes into accouriesthepredictable learning
situations, limited awareness of learning and the situatedatba of learning that results from
a participatory design approach. At the same time, our pegpevaluation method allows
researchers to conduct evaluation activities across dewai pilots in order to generalize

findings across organizational, professional, industryesemd national boundaries.

After introducing the related work, we first describe our psmal evaluation method on a
conceptual level in chapter 3. In chapter 4, we descrdoenplex case in which our evaluation
approach was applied. We present how we involved a diversé stetkeholders early in the
evaluation design, how we ran distributed evaluation studcross contexts and how we
collaboratively interpreted the data collected fromedse cases for generalizations beyond the
immediate context of a single case. Finally, we reflecthe proposed evaluation method in

the light of our case and give recommendations fagtsication.

2. Background

Informal learning is no new phenomenon, it has always haithportant role in workplace
learning, for example as apprentices learned their coaft their masters (Marsick et al., 1999).
Informal learning has been increasingly promoted over tlentgears because of the changes

in work organizations (Garrick, 1998) and becomes even moret@ambon contexts in new



work paradigms such as industry 4.0 or smart factory (sehwal., 2015). Informal learning
has also received more attention from TEL reseasah@bile devices and social technologies

allow supporting this important but somehow hidden type ohieg (Ley et al., 2014).

Informal learning provides a contrast to formal learning andalsisonger focus on the social
significance of learning from others, as it takes placa imuch wider variety of settings
compared to formal learning (Eraut, 2004). The important irdgrpf both the informal and

the social character further emerges in researcleamihg at the workplace (Hart, 2011).
Therefore, informal learning is defined as unintentionah-mstitutional, less structured,
experiential learning which is primarily under the conabthe learner (Steurer et al., 2015).
Most informal learning occurs within social contexts (Er&004, Marsick, 2009) and its
outcomes are difficult to predict (Clarke, 2004, Marsick, 20B8pple lack awareness of their
own learning and subsequently might not be able to report #beiutown learning (Eraut,

2004).

Informal learning is often an unintended consequence okateslucted in the daily routine
(Marsick and Watkins, 2015). Hence, informal learning is deeqdyed in the work situation

and creating supportive technology is a significant chgé€hittlejohn and Margaryan, 2014).

User satisfaction with technology can be assessed agiagtionnaires, but assessing how
learning technology changed actual learning practices is cleifenging. In that case, an
intensive interaction with end-users and other staket®wldaeeded, which makes large-scale
cross-contextual evaluation studies very time and resalgmanding as many different users
need to participate. In addition, the complex interretatof work and learning processes
requires an in-depth domain knowledge when measuring ancpritiag the effects of
technology designed for informal learning at the workplatance, an intensive involvement
of domain experts is needed as well as time to understanstkg@rocesses to be able to frame

the evaluation in a meaningful way.



Further, informal learning at the workplace is venych influenced by the organization of work
itself. As work requires more and more inter-organizatieaodiaboration, also a huge variety
of collaboration tools and especially social media taoésused for informal learning at the
workplace (Schaper and Thalmann, 2014). Hence, introducing tegrfor informal learning
at the workplace should also take the need for inter-orgamaé collaboration into account.
To even go a step further, to successfully introduce suchdlegyna critical mass of people
needs to be engaged to realize the network effects that stiiseup effort invested to embrace
the new technology. Thus, scaling of learning technologseisto successfully introduce
learning technology for collaborative informal learning a& thorkplace that crosses the
boundaries of the immediate workplace setting. As infoteahing is directly related to the
work situations and work situations more and more crosdeb® of organizations, industry
sectors and countries, evaluation cannot longer jukttstione single case. This means for TEL

research that more and more multifaceted evidence edlecross borders is needed.

In contrast to formal learning, informal learning situationsncd be well defined before the
learning situation actually occurs and also assessmeetiaritre difficult to define because
informal learning is often spontaneous, serendipitousraackst-driven rather than planned in
advance. Informal learning not only takes place in classr@ttings, but in unscheduled and
more unpredictable ways in the working context withoutlieikgdearning goals. Hence, we

need a richer set of data sources and data collectiaitiastsuited to explore the often hidden
nature of informal learning which can be applied in workplatgrngs (Gopalakrishnan et al.,
2013). Based on the idea of an active involvement and a plarali methods for evaluating

learning technology (Gopalakrishnan et al., 2013), we propogarticipatory evaluation

approach that includes stakeholders in both, iterativanplg and continuous, open and
collaborative interpretation of the diverse data caflédio evaluate learning technology for

informal learning across different contexts.



Participatory approaches can be used in any evaluatiayndeitiey are not exclusively bound
to specific evaluation methods or restricted to quantéativqualitative data collection and
analysis. Participation by stakeholders can occur attagg ©f the evaluation process: in its
design, in data collection, in analysis, in reporting iamdanaging the study (Guijt, 2014). The
purpose of participatory evaluation is to focus on inforleatning at the workplace and to
draw lessons learnt, which could guide future decisions (Cam@000). The aim is here to
involve large numbers of stakeholders throughout the ewvatyatanging from strong

supporters of the introduced learning technology to sceptala¢isolders. The goal of such
extensive and prolonged stakeholder involvement is to gaghissinto the changes in work
and learning processes that are associated with thenigaethnology used in workplace
settings (including the knowledge exchange networks of thicipants) and to draw

conclusions beyond the immediate context for theenyell as tobdesign and sustainability.

3. The performed approach to evaluate learning technology amyossxts

The participatory evaluation approach is a joint, coltabee stakeholder approach with
domain experts, project staff, and stakeholder groups (@Qif4, Campilan, 2000). The basic
assumption is that informal learning is multifaceted aakks$ places in various situations
involving several stakeholders. Hence, to ensure a prejdeate coverage of observation and
reflections about the effects of learning technology,gbal is to include not just the end-users,
but also developers, educational institutions, networkecat®ns and other organizations in
the evaluation process. Therefore, we selected a espatise type of participatioto give the
stakeholders a voice i.e., stakeholder involvementanrphg the evaluation, to ask them to
comment on findings, to identify the lessons learnedgetermine the appropriate steps, and to

finally create a joint learning experience (Guijt, 2014).

Generalizability is important but mostly not achievablesirch evaluation studies. In this

regard, a cross-case comparison seems important arabtiesd stabilize findings. With cross-



case comparison we refer to a comparison of the findingsss cases in different sectors and
countries. Following these thoughts, our approach aimse@tecia shared understanding not
only in a single case, but also across case settingbeamddre enhances the overall déi of

the evaluation. Figure 1 provides an overview of our pregosvaluation method on a
conceptual level. The goal is to scale evaluation of legrtechnology by conducting the

evaluation oveanlong time, over several contexts and by involving divgeeaple
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Figure 1: Eval@Scale activities and interactions

Our proposed approach consists of four overlapping and ititeyactivities a preparation &
planning activity, an interaction and data collectiotivitg, a coordination and reflection
activity and a creation and shariagivity. Thereby, joint reflection starts just after tfiest
data are collected and directly informs the next roundtefaction and data collection. Further,
the first round of joint reflection also triggers theation of representations and the sharing of
findings. Thereby, the findings are shared with the evialu&tam, with participants as well as
with external stakeholders. This procedure requires massorglination between all involved
actors until enough data has been collected and interpeeteldat the findings are saturated,
trustworthy and valid across case settinfjse four activities of our approach include well
defined communication and exchange procedures between teeacdseill now be described

on a conceptual level in following and by using an in-depémgte in chapter 4.

Preparation & planning




To prepare the evaluatipwe first brought the gathered experience from the (csiydeand
the past end user interactions on board. Thereby, the atiepanad three major activities: (1)
the selection of the evaluation setting, (2) the uidedsng of the context and (3) focussing

the evaluation.
Select the setting

According to our definition of scaling, the first goal wadind settings with diverse contexts,
diverse people and in which we can conduct the evaludtidy sver a longer period of time.
The different cases we achieved by selecting differémtar&s in two different industry sectors
in two different countries. The diverse set of people @&esired by conducting a stakeholder
analysis, focussing on individuals, groups, organisationssoitutions that are considered to
have a stake in the evaluation (Vos and Achterkamp, 20€Re $ this regard means, how
stakeholders exert power, as well as, how urgent and leggithair claims are (Mitchell et al.,
1997). Therefore, we first analysed past documents and invoteedbers of the co-design
team. Based on this investigation, we held a workshop involviegbrars from all initial
stakeholder groups such as designers, developers, end asactors or researchers for each
case. In this workshop we identified the relevant stakehgiareips and their stakes. Based on
this local workshop for each case, an overarching workstvaving the domain experts from
other casewas needed to share experiences across cases. Inratirlitie identification of the
stakeholders also their potential interests in the evatuaeeded to be clarified. Based on these

interests, the major focus areas of the evaluatioe wefined for each case.
Understanding of the setting

After the setting was selected an in-depth inquiry and staleting was needed. Therefore, we
conducted sessions with the end-users and we engagechdaparts in the evaluation team.
As part of this understanding, we aimed at finding evaluatiteria, as evaluation involves

“the identification, clarification, and application of defensible criteria to determine an



evaluation object‘s value (worth or merit) in relation to those criteria” (Fitzpatrick et al., 2004).

In this respect, evaluation criteria are objectivestadhieved relating to concerns or issues of
the stakeholders (Mortimer et al., 2008). The criteriedn® be converted into one or more
measurable indicators (Mortimer et al., 2008) that perreitatsessment of how criteria are
met. Hence, we considered such “measures” as more detailed specifications that help us to

assess the fulfilment of the evaluation criteria.

Taking the points from above into account, planning théuatian required the definition of
the evaluation object’s value, relating dimensions of “measures”, i.e. the evaluation criteria,

and the measures itself. In a participatory evaluationoagpr all stakeholder groups should
be incorporated in this central task. Hence, our préparatarted with the identification of
relevant evaluation criteria for each stakeholder woakshop for each case. Based on this
draft, additional focus groups with each group of stakeholders performed in which we
identified the stakeholders rank the (initial) evaluatioteria from their perspective or agld
new criteria if necessary. This way, the evaluatorainbt insights about the importance of
different evaluation criteria for the stakeholdensb&quently, the stakeholders from the focus
groups defined one or several measures for each evaluwatierion and proposed one or
several data collection methods for each measure whiegtdeem relevant in these workshops.
The basic idea behind this approach is, that the end usevs tkeir workplace and their
knowledge sharing networks best and within a joint developraedt refinement their
knowledge should be incorporated. However, the understaoditige context was ongoing,
and we expected to return to, reflect on and refine thedal iaitaluation criteria as the

evaluation progressed.
Focussing the evaluation

After understanding what is important in every setting and shatportant for the evaluation

as well as knowing the organisational restrictions, a@rallfocussing of the evaluation



activitieswas required. For this purpose, a joint meeting in whicletladuators of the different
settings bring their work together proved to be valuable. Theimgeznd also the document
created was the outcome of a collaborative journdyepresented the collective understanding
of the agreed procedure. Thereby, our goal was not to aeatenique and static plan (which
would contradict the participatory idea plus the ideas evhiive planning and continuous
collaborative interpretation), rather to learn frorateather and to relate the foci of each setting
By doing so, relationships between the cases can beatetaw kept in mind during the data

collection and analysis.

Interact and collect data in selected cases:

In contrast to traditional evaluations, we did not just colleta fam but we interacted with
the evaluation participants. In addition to formal iatgéion formats such as interviews
informal approaches such as regular accompanying talkameslivere especially important
The mixture of interaction and data collection methodsds to be specified in close
cooperation with the stakeholders in advastetable collection methods should be chosen for
collecting evidence for the suggested evaluation crisiavell as being applicable by the
evaluation team in the workplaces of the end users. Agipéichere means that they are also
practical and can be integrated into the daily work practéele end users without raising

major interruptions.

Overall, we interacted and collected data in (1) face te faeractions in workshops, (2)
accompanying conversations and (3) log data of involved sgstamther the interactions were

strongly intertwined with the ongoing analysis andtjo@flections conducted in parallel.
Workshops

We structured our formal evaluation interactions aroimneet evaluation workshops. First, a
kick-off workshop to introduce the learning technology andstess the status quo. Second, an

intermediate workshop to discuss reported changes in @actitpossible required adaptations



of the learning technologyr the evaluation process. Third, a final workshop to discuss
perceived changes in practice and anticipated changes antsefdused by a future and long

term usage.
Accompanying conversations

The aim of our proposed evaluation method is to continuausdyporate stakeholder feedback
and to jointly reflect about the implications. Foistreason, accompanying conversations on a
regular (i.e. weekly basis) and a continuous analysis @fdata were performed. The
conversations aimed at establishing and keeping constantwoination between the
evaluation team and participants during the entire evatugeriod. This approach allows the
evaluation to be undertaken in a reactive manner and tdigmates(during the evaluation period
itself) for example why certain features are heavily useavhy new practices of informal
learning emerged. Based on these insights questions argl cdr@aerest were iteratively
adapted to incorporate the ongoing reflections and put emspbaspromising phenomena
accordingly. Furthermore, the continuous interaction tighevaluation participants strives to
help solving technical issues as quickly as possible as welhsiwring the awareness and
engagement of the participants. This approach can be wedhlith other forms of data

collections, i.e. questionnaires.
Log data

In addition to the direct data collection with the enéraswe also used indirect ways of
collecting evaluation data. Here log data proved to bduabt source of evidence. On the one
hand we could collect quantitative evidence and on the otinelrwa could identify valuable

triggers for the accompanying conversations.

Coordinate and jointly reflect across contexts:



Similar to the jointinteraction and data collection, also the data arslysis performed in a
collaborative manner for each setting and also actbescases. Thereby, (1) the joint

interpretation and reflection, and (2) the coordinati@etings were important activities.
Joint interpretation and reflection

The goal of our evaluation was of an explanatory natwldrars we wanted to adjust our data
collection quickly to emerging insights and assumptiowsfulfil this need, we analysed our
data very soon after the collection in small teafisereby it turned out, that the domain
knowledge is crucial. Hence, the interpretation of log dataeach tool component was
coordinated by the respective developers and the ad-hapréteion of accompanying

conversations and other informal interaction coordinatethose team members conducting
the end user interactions. However, the joint interpgogtadiscussions that took place on a
regular basis helped to ensure that richer understangiegs formed, including multiple

perspectives on the same sets of d&imally, in larger (cross-context) meetings a joint
discussion, comparisons and reflection was triggered aunliag$n a continuous readjustment

of the interaction and data collection.
Coordination meetings

For the cross-case dimension of the study, overarchkitection workshops were conducted.
Particularly, to reflect on the success and failure esoin each setting and to jointly reflect
upon the similar perspectives. By doing so the data ciolfeis more aligned and it is ensured

that (to a certain degree) comparable evaluation eviderodlasted.

The meetings were not only intended to produce evaluatiefaets, but also to continuously
adjust the focus of all evaluation activities. Preserdimg)discussing the intermediate findings
with the end users is considered as an additional feedtbapkto validate the intermediate

findings.



For the crossase analysis, the focus in the post-data collestifted from the detection of
effects and changes to a more in-depth and theory rootrgnetation of the collected data.
Thereby, the previously identified similarities and differes across cases helped to sharpen
the focus. All collected data, e.g. interview transcripédd notes or diaries were rigorously
analysed using a qualitative content analysis (Patton, 2002,idag014). Also the post-data
collection interpretation involved a broad range of mtojgembers to jointly discuss findings
and to collaboratively develop suitable evaluation artefabo successfully accomplish this

task the role of a study coordinator (Maier and Thalma@h?) proved to be valuable.

Create representations and share findings

The participatory and distributed character of the evalnatiso created the need to agree on
common representations of data and findings that could be widely discussed and shared
We used different forms of online collaboration tools to shand discuss outcomes (for
example themes identified, reflections on theory,iiahry frameworks/models) regularly.
For the short feedback cycles during the evaluation,Xamele, we created stories showing
the usage of tools in different settings and shared themnv@nline collaboration tool. More
detailed reports (such as thematic analysis or hieraroffiibarriers identified) were created
towards the end for a more widespread dissemination. In @udditraditional reports, also
regular feedback in social media channels accessed bgnthaisers, such as Twitter or
Facebook was used. This regular feedback triggers a refletiaut the intermediate findings
and can be seen as a validation activity. But the fe&dbaadso an evaluation activity, which
can influence the ongoing evaluation, e.g. by settingottsfto a certain feature, by motivating

or making changes to deal with any demotivation encountered

4. Application example of Eval@Scale: A large scale inforl@atning evaluation



4.1 Overview of the evaluation pilots and crosse analysis

We tested our evaluation method in a large scale EU fuhBié&dresearch and development
project in which learning technology for informal learninghet workplace was developed and
rolled out. Table 1 gives an overview of the six casdigdpilot studies in the context of this

application example, performed in the scope of the gtroje

Table 1: Overview of evaluation pilots

Pilot No. of Sector Pilotgroup Country
participants

A 18 Healthcare Practice UK
Manager
Network

B 6 Healthcare TEL Strategy UK

Team
C 5 Healthcare Quality UK
Improvement

Training Team

D ] Construction A class of GER
carpentry
apprentices

E 17 Construction A class of GER
well-builder
apprentices

F 18 Construction A class of GER
machine
operators

Pilots A, B and C focussed on teams (working across ordgmmsaand/or geographically
distributed) who used the tools to support their work and learmngiot projects and the
development of new services. This involved collaborative profgolving and knowledge
building. Their main concerns were to keep track of their wartheir projects and to keep the
work focused and flowing. Pilots D, E, and F focussed onnmdbiearning and training in
construction in the context of a big construction traincentre. The tools focussed on

supporting the apprentices during their time outside the ngiogntre in their companies.



Further,the tools focussed on experience sharing in the distributegbgrand joint reflection

in the training centre.

Table 2 gives an overview of the four different roles otip@ants (evaluation specialists,

learning science researchers, technology researchedesabbpers and end users and other

stakeholders) and the levels of participation in theuasain.

Table 2: levels of participation in the evaluation

Level of Evaluation Learning Technology End-usersand
participation / | Specialists Science Researchers other
Role Researcher and Developers | stakeholders
Select setting Informed the Supported the | Identified first | Led on the
selection identification & | use cass identification &
process recruitment of recruitment of
the pilot groups the pilot groups
Understand Led the process| Provided Specified use | Provided
context and evaluation cases for each | evaluation
consolidated criteria case criteria
lists
Focus Proposed the | scoped Scoped Checked for
evaluation plan and asked | according to according to organisational
input learning theorieqd technologies constraints
Creation of Recommended | Instantiated Technical Organisational
interaction and | instruments and| instruments in | integration integration
data collection | guided the cass
instruments selection
Collectingthe | Co-ordinate the | Interact and Collect log-data| Support
data collection of collect activities
data gualitative data
Analysingand | Moderate Prepare domain| Prepare log-dat{ Interaction and
joint reflection | discussions input and guide | and solve feedback during
of the data learning technical issues| evaluation
discussion
Create Coordinate Create learning{ Create technica| Give feedback
representations | creation oriented feedback
processes and | feedback
focus on
evaluation
criteria

Sharefindings

Coordination

Share to end

Share technical

Give feedback




and formal users feedback
evaluation
report

The overall coordination (cross-country and cross-satmok place via physical meetings.
First, we had a series of preparation meetings in whiclpimdly discussed the evaluation
criteria from all pilots. As a result, we grouped theseiGa into four major research areas. In
doing so we ensured a common understanding of the overatpidg¢a and created awareness
for these topics in all pilot teams. Further, the progggeed on the overall evaluation plan. A
few weeks before the first evaluation activities startwd had an additional meeting to
synchronize the detailed evaluation plans for each pileg¢réby, the focus and scope of the
workshops and the accompanying conversations were synchronizedadVen additional
meeting after the conduction of the intermediate wonasht jointly reflect about the progress
and first insights. This workshop was particularly importantekghange ideas and best
practices and to have first reflections about joirtguas at this stage, as these insights could
still be used for scoping the data collection for the oéghe evaluation. Finally, we had a
meeting with the focus on overarching (theory-guided) cgfla. Therefore, first findings of

each pilot were discussed and suitable artefacts produced.

In the following section we will present one pilot study itadeto show how we applied the
proposed evaluation approach in practice.

4.2 The implementation of the participatory evaluation approach within Pilot A
Background: The evaluation reported here followed 3 years of empiaicd co-design work
with healthcare professionals. Over those 3 years wepdddered with 3 General Practices
(medical centres providing Primary Care - family doctorsgxplore (through observations,

focus groups and interviews) how informal learning was currepported within their



workplaces and networks, and to work with small groups from tGeseral Practices to €0

design technology tools (co-design workshops and fiedtsXeo better support their learning.
Selecting the setting

Nearing the end of the 3 years, representatives frokeghbealthcare organisations with whom
we had worked were invited to take part in an evaluation planningnaeat which the pilot
groups who would take part in the evaluation were identified.Prhetice Managers Network
was proposed by several stakeholders, who then worked withrasruit the network to the

pilot.

The network consisted of 18 Practice Managers (PMs)froneeach of the General Practices
within their federation. The PMs have monthly meetings, duswhich they discuss the
progress of their projects and prioritise their actisiti€he tools that the pilot group used had
been co-designed to support collaborative work leading tpribguction of a document (e.qg.

developing and defining a new protocol or a new shared service).

The location, timing and length of the key evaluation waskshwas decided jointly with the
lead of the Practice Managers Network and reviewed at éagh sf the pilot. Therefore, the
main evaluation events (namely kick-off, intermediahd final workshops) were organized as
part of the meetings that the Practice Managers Nethantlalready arranged for themselves.
Such an approach ensured that the extra effort required tienPMs (in terms of time,
organisation and travel) was minimised and therefore gavkeuspportunity to involve as
many people as possible. It also meant that the toolusklme discussed and explored within
the context of the real ongoing project work that trecfice Managers were bringing to their

own meeting.
Understanding the setting and focusing the evaluation

This had already been started within the co-design wadk pv the evaluation, but was

continued within the kicloff workshop. The goal of the kick-off workshop was to introduce



the collaborative tools and discuss with the PMg thairent ways of working, their needs and
challenges, as well as their expectations from the .tddie PMs also identified in this
workshop the specific project (the development of a neseshlocum service) for which they

would use the tools.
Interact and Collect Data
Workshops

Kick-off workshop

The kick-off workshop was divided in two parts 1) focus groupriraining. As we had large
numbers, the focus group was run in the form of a knowledfge This approach allowed the
PMs to work in smaller groups and reflect on predefined toges;ribe concrete cases from
their network, express their expectations of the taal$ set concrete goals. After the focus
group, the PMs received training and got familiar with thestdmt performing various
exercises. At the end of the workshop the PMs themselvese the key projects/work for
which they would use the tools during the evaluation periodiefdre, the planned use of the

tools was determined by the PMs themselves and was tied toghleivork.

Intermediate workshop

Midway through the evaluation timeframe we returned torgsvork for an intermediate
workshop. The focus of the intermediate workshop was to gaidex view (from the whole
group) of their current and planned use of the tools and amgfitseor challenges encountered,
as well as to support them in making further progress. ThematBate workshop was
conducted in the form of a focus group. In addition, the RMknetworked laptops and access
to the tools in the workshop itself, meaning that they couldupuonscreen examples of their
current work in the tools. This allowed them to providerdsearchers with clear illustrations
of what they had done and their future plans. It also edalhéeresearchers to support the group

in using the tools to move their specific work forward.



Final workshop

The evaluation was completed with a final workshop. The @erpd the final workshop was
to facilitate a profound reflection on the entire periogwihmative evaluation and discuss in
detail with the PMs about their experiences. The ai@e to understand how the tools had
been used, what barriers or attitudes had prevented greatdrthsdools, what the effect had
been of the tools use and in particular whether the toads led to any changes in the
working/learning practices of the pilot group. The PMs shahned experiences, expressed
“wow” moments and challenges and made recommendations on further improvements. The
final workshop was followed by some individual interviews witeambers of the group. The
individual interviews gave individuals (particularly those vitaml made most use of the tools)
the opportunity to expand on their descriptions of the clthteganing and working practices
that occurred during the evaluation. During all three wonshthe discussions and relevant

activities were audio-recorded and transcribed for analysis

Accompanying conversations and self-descriptions

Between the three main workshops, we conducted accompanyingrsations with members
of the network, in order to acquire real-time feedback rfiections on their current and
planned use of the tools and any benefits or challenges eaoedinA short interview guideline
was used and the accompanying conversations were performelty imiiatelephone once a
week. However, some of the PMs wished to send the answeemad instead. Such an
approach seemed convenient for both the PMs and the alesesarsince it removed the
difficulties around scheduling call times and still allowedftdlow-up questions to be sent by

email or addressed in the next call/email.

Apart from the accompanying conversations, all PMs receegaar nudge emails, which had
the purpose to facilitate and stimulate the activity. Hewegeveral PMs reported (in the

accompanying conversations) that the group felt overwhelmédslevel of email. Therefore,



responding to their request, the number of nudge emaisvesnreduced. PMs were all also
provided with a support email address and phone number which dld/ use to send in

guestions, ask for help or send in further (unprompted) &xdb

The accompanying conversations and the question and answerh&support emails were

all included in the ongoing data analysis.
Log data

Across the evaluation period, the PNise of the tools was observed through the collection and
analysis of log data. The log data were collected and reparte bi-weekly basis. The
continuous observation of the log data provided a detalledview of the PM%activities in

the tools and allowed a better preparation for the negssiéhus, during the workshops and
given the time limits, the discussion was optimizeddmyus$ing on the performed activities and
the encountered challenges. This process resulted imingcealuable feedback for improving

the tools’ performance and providing necessary support.

Coordination and Joint reflection
Coordination meetings

For better facilitation of the evaluation, we organized Weekieo conferences with the group,
who were involved in supporting the pilot, collecting and amadythe data (e.g. the evaluation
co-ordinator, the learning science researchers and the tegyma@searchers and developers).
The call covered all three healthcare pilots. This bugddiready allowed a first cross tool and

cross case reflection within one country and one indsstttor.
Joint interpretation and reflection

The regular topics of the weekly meetings involved updates fine pilot groups (news from

accompanying conversations, latest insights from thgsisaf log data, ongoing collaborative
interpretation of qualitative data) and discussion dwtire planning (required interventions,
guestions for the accompanying conversations or self-ddeagptData analyses were shared

using collaboration tools and then discussed and refined dinesg meetings. Therefore, the



agreed findings emerged from this iterative process and wétenwp (collaboratively) by

the evaluation co-ordinator and researchers into adoai@n report.
Create representations and share findings

During the evaluation period we continuously created afided representations to both guide
and report on the analyses and findings. This included thdrorgn representations such as an
initial framework of the anticipated changes in practitat was created at the start of the
evaluation period and filled in, discussed and reshaped durirey#heation. It also included
emergent, data driven representations, such as the gri@peels induced from the qualitative
data and actual barriers reported to changes in practi@seTrepresentations were used to
focus our discussions during the co-ordination meetings. fifldings and reflections were
shared not only within the involved research group, but aldotidt end users. Such activities
included discussions during the workshops (which also acted @gpartunity to validate or
change our understanding) and short emails with intagesisights that emerged during the
process. After the evaluation period we also reported toattke leaders of each pilot with a
summary of our findings and offered them the chance twigeofurther clarification and
feedback. We also shared our findings with a wideoBe¢althcare stakeholders to obtain their
feedback as part of our regular participation in relevanfezences and workshops and specific
presentations and discussions of interim findings on suehte Within the healthcare setting
we did not make use of additional channels such as soaihh meblogs to share preliminary
findings with the evaluation participants since theymade it clear to us that they had limited
time and would appreciate having the reporting/engagement kept tddtisd sessions. In
contrast, the participants in the construction settiafomed regular updates and engagement

via blogs and social media as well within and between thelstdesessions.

5. Discussion

The characteristics of informal learning in workplace sg#j that is learning that can happen
unplanned, intertwined with work processes and with outsothat are difficult to assess
(Steurer et al., 2015), turn evaluation of learning technolotgya challenging activity. As a
consequence, we need an evaluation approach being abl¢ingl@aluation data in all these
situations to provide high quality evaluation outcomes. thts purpose, we presented a
participatory evaluation approach which allows us to betten &digl development, stakeholder

requirements and evaluation activities across diffenenkplace contexts. Our approach is a



participative approach involving all relevant stakeholdetserevaluation activities. In contrast
to known participative approaches we propose to extend the &coss the organisational

boundaries as this reflects the nature of informahiegr Further, our approach allows the
coordination and reflection about several evaluation ggsttifihis is a particular benefit as the
intensive coordination allows a joint reflection and ti@og across contexts. Therefore,
various methods for data collection are recommended toéhaek and multifaceted picture.

But this requires also intensive interaction with repregeses of all relevant stakeholder

groups as well as careful coordination of all evaluatidivities.

The data collection activities are multifaceted to address the specific characteristics
informal learning across contexts. This means combining daiiwe data collection such as
log data and questionnaires with qualitative data collecsioch as interviews and focus groups
to collect the needed evaluation data. Thereby, it turnethauthe continuous analysis of the
guantitative data creates relevant focal points foqtiaitative inquiry. Further, also the cross-
case discussion about data collection provided many inoghtew the framing and spotting
could be improved. Further, it was valuable to apply the ledhye cafe approach during the
kick-off workshop by bringing the pilot groups together sincdigipants took advantage of
such settings to openly discuss their problems. Such an apptoatd also improve tool
trainings since professionals recognize that some of pheviously discussed issues could be
addressed by the deployed tools. We also learned to flexilohytoethe needs of the participants
and to switch from accompanying conversation phone calls talasdiription forms. The
essence is really to co-develop the data collectiohn thé participants and all stakeholders to
fit to their preferences and conditions of work settings. |€agons learned are, that if they are
involved in the decision process, they tend to be more apdnengaged throughout the
evaluation process. Additionally, some of the end-usegbly appreciated incentives to
encourage participation, for example a joint BBQ evPatticipatory evaluation also means

end user engagement over a long period of time. Dependitige @ultural setting, organizing



social events with the end users around the workshopioariate engagement. This caffier
evaluators additional opportunities to take field notes and aftewsformal chats beyond the

rather formal workshop settings.

The data analysis activities started early on to continuously inform and adjust the data
collection and to give feedback to the participants. Theklyaupdate rounds in the form of a
video conference were very valuable and allowed us to gaiovearview of the ongoing
activities, share preliminary insights and discuss our seges. It was important to have
facilitators close to the pilot groups that have the chdocprovide constant updates and to
reflect the preliminary insights in the light of thopgroup. Also, sharing ideas and thoughts
on the preliminary insights was very useful for further datalysis and reflection on the
findings. In the beginning, the data analysis was mainledrby the need to adjust the data
collection process and to create appropriate artetactsform all stakeholders. Over time,
abstraction played a more important role by cross-caasgsas as we became more confident
in our observations of the relevant phenomena that ass@ciated with usage of the tools and

developed a profound understanding.

Thecoordination process benefitted much from taking the feedback from the @gents into
consideration and helped to adapt our strategies, for exampéeluce the amount of emails
sent to participants of the evaluation when they sigthathat they felt overwhelmed and
introduce new ways of communication. Thereby, we learnéce&d each group according to
their own needs and expectations, as not all pilotseéat the same way. Hence, project-wide
guidelines are important to coordinate all activities, but Bliéity is required to adapt all
activities to the specific contexts. Taking the specifiteach sector into account also helped
in the cross-case analysis (see below). Overall,ahgarison between industry sectors is very
valuable to reflect on a “fresh perspective” from outside in order to adjust the focus in the data

collection as well as in the data analysis. Additionalg cross-case analysis is very important



to avoid running into the trap of a single context tool. Famthf the tools can be easily
customized for different contexts, engagement of useyshmaasier with new groups of users

who first encounter the tools when mature.

The success of the proposed evaluation approach highly depends on the team’s ability to involve
many stakeholders and individuals, so that the advantaga®swifi perspectival collection and
analysis of evaluation evidence can address the petiafasf the context of informal learning
in the context of diverse workplace settings. This aydwver, the particular strength of our
proposed evaluation approach, as it allows an in-depthktige¢ion of how learning technology
affects practices of informal learning in workplace sgtirKeeping all stakeholders on board
even though it requires substantial efforts, especialgnit comes to communicating the
intermediate evaluation results to the end users, erbdhe quality of the findings and reduces

the frustration of stakeholders as more (ideally allspectives are considered.

The cross-case analysis resulted in several insights that were common actusdifferent
contexts, and some that differed. First, the analydisoles model of knowedge appropriation
(Ley et al. 2017) that explains how new and innovative megtin a domain are adopted
through different social and organisational learning pr@seds the healthcare domain, this
was observed in the context of introducing new guidelinasGi® practice. In the building and
construction domain, this was connected to trainers aobaively working on introducing new
teaching techniques. Particularly, we found evidence in bothaiem(healthcare and
construction) of how scaffolding at the workplace was comlthrough seeking help from
colleagues and guiding less experienced co-workers or newspragid how knowledge
developed and matured in the organisation or network (throumklé&dge sharing, co-creation
and processes of formalization). Underlying these two atieuspractices of appropriating
knowledge for a particular context (creating awarenesshailding shared understanding of

the new practice, and adapting it and validating it in a rewext).



The crosscase analysis also revealed factors for the adoptimorkplace learning technology
in sectors that have been more hesitant to embragcengdechnology in the past. Especially
insightful was the need to bridge different learning cost€gsbme more formal, such as
workplace trainings, some more informal, such as workgroupimysgt We found evidence
for these practices in all studied contexts. Generadlghriological solutions were more

successfully adopted when a strong relation to the foeaahing contexts was established.

6. Conclusion and outlook

This paper proposes the Eval@Scale approach for the sBealu# informal workplace
learning. We discussed how traditional evaluation approaeles their limits when they are
applied to evaluate technology for informal learning in digework settings, especially in
evaluation scenarios that cross sectoral and countdet®rWe presented a participatory
evaluation approach which allows better alignment betweehdevelopment, stakeholder
requirements and evaluation activities across diffetentexts. This approach allows a more
holistic and in-depth investigation of technology for imfial learning in context, but requires
also an intensive interaction with all stakeholders ab &g a careful coordination of all
activities. We applied the proposed approach in an EU furedsdurch project to evaluate the
developed technology for informal learning at the workplackfiarent domains and countries.
We presented our procedure and reflected on our lessonededmfuture research, our
approach should be applied in different settings to validategheoach and to be able to give
recommendations for different settings. Further, tteuation of the participatory evaluation
approach itself should be performed. Such a meta-analysiaining the definition of criteria
and measures to systematically investigate and demonstnatstakeholders perceived an

evaluation would be beneficial to support further projéeas aim to apply this approach.
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