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Abstract: Reflection is a key activity for learning inganizations. While
technology support for reflection on the individual and collaborative level
is promising, it remains challenging to embed these learning activities into
the organization. To better understand and support reflection in thke wor
place, it is important to see the mutual dependencies between reflective
learning activities and knowledgesauring. In this paper, we seek bridge

the gap by presenting a conceptual model linkafigetion andknowledge
maturing. Based on the model we put forward three propositions: In-refle
tive learning, expertise moderates knowledge maturing, discrepancies be-
tween knowledge elements wigr reflection, and the maturity of
knowledge used in reflection influences the reflection process. We use
findings from empirical studies in two care homes to support the propos
tions. We address implications for the design of technology enhaaced r
flection support by discussing a potype reflection tool for care homes

1 Introduction

Reflection is a key learning activity for organizatipbsit generally not very well
performed or supported]. Reflectionallows organizations to implement continuous
improvement with double loop or deutero learnj@yy Critical andcollaborativere-
flection is necessary because organizations hav@edmte in complex situations of
change, with multiple stakeholders and inter¢3}s Reflection is ctrently mostly
approached from an individual or liaborative perspaive, focwsing on individual
participants and the micilevel of leaning. How reflection is embedded into the
organization and conbnites to the organization’s goatsmains ether chélenging.

Knowledge maturindg4] describes knowledge development within and across o
ganizations from a macro perspective. lhantrates on the evolution of knowledge
from early ideas to standardizatidrhe framework bridges bottorap, individual and
group driven knowledg processes with tegiown orgareational pespectives ané a
good candidate for exploring the connections between reffeatid organiational
knowledge development.

The goal of this paper is linking the mieperspective of reflective learninvgth a

macraperspective that embeds reflective learning procesteshe organization. &/
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presentan integrated malel of reflective leaning and knowédge matung. We out-

line theoretical pespectives (section 2) and pesent a congeual modeland three
propostions (section 3). We nextpresent two cases ($®n 4) and use them to ilks

trate how our key propdfons give insight about the s@s(section 5) withimplica-

tions for tetinology supportgection 6). We conclude inection 7

2 Background

In this section we provide a background for our research caotinity addressing
existing work on reflective learning and knowledge development in oig#nis.

We identify a gap in current research with regard to how these processes aré-connec
ed and argue thaésearch on knowledge maturing can be used to fill the gap.

Reflective learning can be considered asdhesciouseevalwation of experience
for the purpose of guiding future behaviacknowledging the need to attend td-fee
ings, ideas and behavif®]. The esseial role of experience and reflection in Iear
ing has log been recognizef®, 7]. In the workplace, work and reflection on work
feed into each other irftective learnind8, 9].

Reflection can be individual, but can also be a collectiveiac{il0] involving the
articulation and sharing of experiences, and collaborative knowledge wmbiostr
(e.g.[11]), and also involves traitions between levels in the organizatidr?]. Re-
flection on work can be cordgred as interconnected learning cycles in which work
experience is reconstructed andenealuated in reflection sessions (individual or col-
laborative) and the acomes are fed back into work. Reflection cycles differ in their
characteristics, with implations for what types of tool pport may be adequaf&3).

Whereas individuals and groups may reflect to reconstruct andratabexpes
ences and thereby contribute torkrelated problensolving, an organizational pe
spective on reflection sees reflection as a way of addressingizatianal matters
and the implemmtation of structures and collective action: reflection is a collective
capacity to question assumptiofif)]. Key differences between the organizational,
collective and individual perspectives on reflection include the typeflettien con-
tents, access to the contents, and the languagd1@edhese diferences are related
to the degree to which the knowledge involved is explicit, shared andlfpeah

To understand reflection at work, it is necessary to see the bapiaand the top
down pespectives ircombination. The structures and collective actions implemented
from an organizatieal perspective have to support reflective processes as seen from
an individual and collaborative perspectid®]. Supportng reflection from the
ganizational perspective means creating the opportunities for geegldo question
current assumptions and knowledge. There is a trend for increasingrdiezaton
of problemsolving in enteprises, which implies a need for active reflection processes
challenging and confronting existing knowledgd. Whereas a stalard process
might be automated, more knowleeigéensive process are hard to praefine,and
they emerge and change in unforeseen wdye to the knowledge developed
throughout the process. Certain wgmocesses are in addition etionally intensive,
thus parts of the process needs to be adapted in theciiterbetween people there
and then. Processes can 'move’ through increased process maturity ¢aess [is
better understood, and thus possiblétmalizeto a larger degree) or through brea
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down in the underlying assumptions behindranalizedprocess, leading to a wak
round Workarounds can have positive effects (e.g. &igg reflection to instilim-
provement in the processes)negative effects (on compliance, secuahgsakty).

To understand and suppo€flection, then, taking into account the organizational
perspective as well as that of individuals and groiipgpuld be helpful to ¥plore in
more detail the connection between reflection and knowledge in an organiZigon
reflection cycle model ifil3] does not exptitly address the role of knowledge in the
process. Research addressing the use and development of knowledge thtiwidh in
ual and collaborative learnind.1, 14] is not directed ateflection in the workplace.
An adaptation of the model of Stahl has been develfpgldo show how reflection
acts as a catalyst for organizational téag on a general level. What remain open are
the more detailed cona#ons between reflection and knowledge development, as
well as implications for the design of tewlogy support.

Nonaka and Takeuchi’s theory on organisational kndgédecreation[16] link
knowledge to human activity. Central to their theory is thatrosgéional knowledge
is created through a continuous dialog between tacit and explicit knowledge pe
formed by organisational “communities of interaction” that contribute tathelifi-
cation and development of new knowledg€hey also identifyfour patterns of inte
action between tacit andk@icit knowledge commonly callechodes of knoledge
conversion Socialisation(creating tacit knowledge from existing tacit knowledge
through sharedxperiencg, Externalisatio (conversion from tacit (or unstated ex-
plicit) to explicit knowedgeg, Combination(creation of new explicit knowledge from
existing explicit knowedgg, andinternalisaion (conversion of explicit knowledge to
tacit knowledgg

The internalisation mode of knowledge creation is closdbtad to “learning by
doing”; hence the internalisation process is deeply related to action. Wheanthci
explicit knowledge interactsnnovation emerges. Nonaka proposes that the mtera
tion is shaped by shifts between modes of knowledge conversiomgAddnaka and
Takeuchi’s ontological dimension of knowledge creation, we end tipthe idek
ized spiral of organisational knowledge eation, which shows how the orgesation
can mobilise tacit knowledge created and accumulated at the individual lewel; org
sationally amplified through the four modes of knowledge conversionrgadliised
at higher ontological levels. Thus the authprepose that the interaction between
tacit and explicit knowledge becomes larger in scale as the knowledge rcigmtio
cess proceeds up their ontologl levels. The spiral process of knowledge creation
starts at the individual level and potentially moupsvards through expanding inte
action communities crossing sectional, departmental, divisiomapassibly orgai-
sational boundariedNote that it is not given that we wiaall knowledge to moveot
the organizational level

Knowledge maturing is a perspective on knowledge development that aims at
bringing together the manifold forms of knowledge inside orgdioias. Following
Nonaka's knowledge spiral16] the knowledge maturing perspective describes
knowledge development as a process that can betwsed into discrete phases, each
of which have different characteristics. Knowledge development stéhtsexploma-
tion (la) andappropiiation (Ib) on an individual level, referring to tleanergence of
new ideas After the distribution in communitieqll), knowledge getdransformed
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(1) for further oureach, and in phase 1V, it enters tirganization'sscope with ad
hoc training (for a more instructional path) or piloting (for a more exgeantal path,
e.g., for process knowledgéeh phase Vknowledgefirst getsinstitutionalizedwithin

the company, and finally it moves éaternal standardation.

Fig. 1. Knowledge maturingghases and its characterist{rom [17])

Knowledge maturing connects the characteristics of each of the phasesg@form
learning and to chacteristics of design tools, and shows what has to berptisbed
for a transition. This leads to the insight that learning in early phaseasre appro-
priate for those who have high level of experiise¢he relevantarea, while reture
knowledge allowsnteraction with those considered novices.

Knowledge maturing not only considers the knowledge level, but also ifecisrt
that represent knowledgsuch as notegnddocuments, but also process models, or
tags or taxonomy terms. While similar develomtnphases can be identified iniart
facts, e.g., associated with their formality, theatiehship between knowledge and
artifacts is more complex: dfdécts can use a level of formality that is nppreopriate
for the knowledge maturity it represents, whitas been found to be a common prob-
lem in enterprise information and knowledge management.

Furthermore, knowledge maing also identifies activities that contribufé]. One
of those activities is “reflect on and refine work practicésfoking at work process
knowledge, one first attempt to analyze the connection between knowledgengatu
and reflectiorhas been made [18] based onmempirical study in a hospital, and it
was found that the maturity of process knowledge influgineejuality of reflection.

Knowledge maturing is a promising perspective on knowledge developonied-
ter link reflection to organizational knowledge development. Partigulae identif-
cation of different characteristics of knowledge at different stages of ityahased
on[15, 18], are important starting points for a further integration. However, de pr
vide guidancedr design of reflection tools we need to |dkther at the interplay
between the individual and the collective level, which we aditiressn the follow-
ing section.

3 A Model Connecting Knowledge Maturing and Reflection

In the previous section, we haidentified that knowledge maturing appears to be a
promising perspective to linking reflection with organizatiokabwledgedevelgp-
ment. For informing technology desidor supporting reflectionwe need to have a
closer look at how elements of a reflection process are influencing and arenaeftle
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by knowledge maturing. We comteate here on the interplay betwethe individual

and thecollective level Towards that end, we have created a model by digesting the
theoretical findings as outlined in the guious section and iteratively refining them
with empirical findings that will be used in the foling section

As depicted inFigure 2, we have introduced the two main levels: the individual
level and the level of collective knowledge. On the individeskl, it is useful to
distinguish betweemxperienceexpertise andbackground motiation. An important
basis for reflection is the set of individual exgerces, an experience being “the total
response of a person to a situation, including behaviasided feelings[5]; reflec-
tion addressing single experiences as well as conglomerates ofenqeil9].

Individual knowledgedevelops from an aggregation of these eslgmces, but
experiences clearly go beyond knowledge as they capture the contexicmthey
have been made. Individual knowledge and experiences in turn, formf Eegpe>
tise This is in line with[20] who identifiesknowledgeexpefence(as in how long /
how many times one has been doing something)pestfalem solvingas fundamental
component§20]. Background motivatiofinally captures that reflection on the ind
vidual level is not only connected tapertise, but has an underlying complexity of
goals/motives of the individual. This is particularly important as ephgses of
knowledge maturing are driven by individual motiy&3)].

On the collectiveside, knowledge maturingdopted a pragmatic view that colte
tive knowledge is an abstraction of individual knowledge of the mendfete cd-
lective [21].The relationship is not a simple sum. iWidual knowledge can exist
without turning into collective knowledge, if it does not become effedivéhe cb
lective level(e.g., knowledge related to private activitie®n the other handollec-
tive knowledge always depends on the learning of individuals.

Artifacts are manifestationgouchable or visible items, either in physical oricele
tronic form [17]. They are important to commuecate knowledge and to construct
new knowledge. Their relationship to knowledge is not an easy one: thegpran r
sent knowledge (both on the individual and the collective level). Buewe notion
of knowledge maturing wuld suggest thaartifacts that represent more mature
knowledge is also more formalizelbss mature knowledge can be of@malized
(e.g., formal process models of not well understood processésle mature
knowledgemightlack an adequate represeigat

To characterize reflection, theflection sessioas a timdimited activity, planned
or spontaneous, individual @ollaborativehas been introduced3]. Reflection se-
sionsareoften connected to each other, which is in line with the basimagption of
interconnected learning activities in the knowledge maturing perspeétiv im-
portant daracteristic of a reflection session is tigect of refletion, i.e. "what is the
reflection about”. This object can be on different levels lftraction[22] and is
usually conected to some knowledge element in focus. In the reflection session,
individual work experiences, other relevant knowledge andaetd, to which we
refer as thebackgroundof reflection, are used to (re)construct anetvaluate the
object. TheOutcomeof reflection involves a change in individual and/or collective
knowledgeand arifacts. Not each advancement on the individual level leadglto a
vancement on the collective level, and collaborative reflection may lead ¢oirtlff
outcomes for individual participant3riggering of reflection hapens when people
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perceive a discrepandi5]. In the workplace, these triggers may have varioas re
sons, such as needs for sens&intaand problem solving retied to work task§23).

Based on these basic conceptualizatidhsge main propositions have beeg- d
rived based on a theomyriven analysis of realorld exampleswhich characterize
the elaionship ketween eflection and knowledge aturing:

Proposition 1) Expertise moderates knowledge maturing through reflection.
Following the observation from knowledge maturing that expertisealraajor infli-

ence on individuals’ capabilities to interact with knowledge of diffectrtractes-

tics, we can also find different approaches to reflection between novices antsexp
in a field. Novices tend to take collective knowledge for granted, and reflect on their
understanding anchternalisationof the collective knowledge, while more exper
enced individuals also challenge existing collective knowledge. Partyciriarollab-
orative reflection sessions, it is important to consider that novicesnmig n unfi-

tered and less interpreted experiences, but will need more experienceduld to
actually bring about the development of collective knowledge.

Proposition 2) The maturity of knowledge used in reflection moderates the re-
flection process._Generalizing the findings frofd 8], the maturity of knowledge that
is the object of riéection (and to a lesser degree also thaturity of background
knowledge), influences the reflection process. On a general leveg mature
knowledge ppears to have more authority and legitimdd}, on a more specific
level characteristics of maturity phases such as changeability vsitwstaipiéning up
vs. filtering, or interesdriven vs. goabriven influence how individual experiezs
are related to the knowledge, and how easy knowledge is further developedniehe s
experiences relating to immature knowledge may lead to advancing theekigewl
while they mightget rejected if interpreted with respect to more mature knowledge.

Proposition 3) Discrepancies between knowledge elements trigger reflection and
thereby affect knowledge maturing. As identfied, discrepancies between the actual
and the expected awe maja trigger for reflection. Our integrated model provides
more specific insights in how discrepanciegween differentknowledge elements
(i.e., collective knowledge, artifacts, individual experiences, knowledgexpertise)
might be exploited to triggeeflection:

Discrepancy between collective and individual knowledge and/or experiences can
lead to challenging the collective knowledge and thus developing itdeveahigher
degree of maturity. It can also lead to individual learning from collectieMedge,
and to increased knowledge in appropriating collective knowledge.

Discrepancy between collective knowledge and artfagiclude over
formalization, whenartifact are presentedto be more mature than the knowledge
they represent, particularly if s@ciated withrequirements focompliance. This can
lead to challenging the knowledgeifact workarounds,and to redeveloping the
artifact Discrepancy between collective knowledge and artifeat also result from
underformalization, e.g. when infanation is not appropriately recorded. This can
lead to redevelopment of the artifact. Also the characteristics of interaction &en di
from the characteristics of knowledge, e.g., when knowledge is inasepwhere
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changeability and openness prevailt the interaction possibilities restrict this, e.g.,
through access rights and lack of possibilities for contribution.

COLLECTIVE KNOWLEDGE

(31§

INDIVIDUAL

Expertise
Experiences ‘,.-" Knowledge

Background motivation
(interests, values, goals, ...)

Fig. 2. A model connecting knowledge and reflection

In the next section we @Bent two cases from care homehis is a type of wd-
place in which reflective practice is relatively established and recognizegh-as i
portant, giving good opportunities to collect datatbe interplay ofreflection and
knowledge maturing. In Section 5 we use the cases to illustrate the relevante of o
three propsitions.

4 Cases: Work and reflective learning in two care homes

In this section we present two cases from care homes: Case 1 (The Rose Garden) and
Case 2 (The Community Care Home). The homes are located in diffenegean
countries. The residents of the homes are generally elderly peoarte suffering

from dementia. Our focus in both of the cases is the work of the caresssection
presents the research approach and gives some general context about thegwo cas

41 TheRose Garden Care Home (Case 1)

We conducted an exploratory case study addressing work and reflection eamersg
at the Rose Garden, a smsitted,private residential care homé&Ve doservedover
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two days, mainly in the lounges in which theidents spend most of their descev-
ing care froma team of careraVe conducted tef interviews andalked informally
with different categories of staff (including owner, managed, aurses) wheposs-
ble. Wecollected datan the &t the timdargely pger based) information infrastru
ture. Plotograpty and note taking were restrictdde toresidents’ privacy

Three indepth interviews (each 880 minutes) with carer€C1, C2 and C3about
their work and workplace learning are the main source of data from theCdaseho
had been working in the home for three moniksn her early 20s. C2, having
worked in the Rose Garden for about a yesin her mid 20s. Shis a team leder in
the home and an educated nurse from her home country, waiting fedittion to
be a nurse also in her current country.i€& senior carer in her mid 40s, with many
years of experience from care work. The three carers were selected to cover different
degrees of experience, and was the largest group that could be takdénheir daily
work for interviews. The interviews took place in the lunchroom, largelystuned
andwere audio recorded and fully transcribed.

A prior study exploring the data from the care home from a diffeesmearch pe
spective indicated thahe relationship between carers’ reflection and the dpvelo
ment ofknowledge in the organization were important to the reflective learning. Thi
along with the theoretical work presented in Section 3 guided a detailed dgsisanal
of the carer interviewsvith a focus on key aspects from the modeFig. 2. The
analysis confirmed the relevance of the proposstipresented inestion 3 we seled-
ed a illustrative set of example#n section5. In what followswe provide a brief
description of relevant aspects of the work and learning practices at theSRoden,
to give a context for the examples

In the country of thistudy, there are no requirements for formal qualifications to
start working as a careiThe majority of the a& staff at the Rose Garden is young
and inexperienced (e.@1), and the turnover is high

Carersandresidents spend much of their time in daily loundésdical superi
sion and administration of drugge done by a nurseMedical status information
abaut residents is documented by the carers in various charts/reports. Drecaf
ers on the team is team leader (e.g. @8ponsiblefor coordination and reporting.
There is one senior car@€3) in the homeacknowledged for her expertisBhe is
consuted by less experienced carerscare work, antly managemerib help e.g. in
changing a care plan or take care of a difficult conversation with relativesest
dent.

The carers often have to handle challenging situations with residédnssret
quires knowledge abouthe resident (e.g. life historygrior interests) and general
knowledge about care work. The Rose Garden follows a philosophy of person
centered care: Focus is the person with her life history, indemestintegrityf24] To
convey the care principles internally to staff and externally in markedinmpdel of
personcentered care is useA. diagramof the model iound on the wall in areas
frequently visited by staff and visitors. The model includes aesgmtation of the
main psychological needs of people with deme(die description inSection 6),
connected to the process of care wavith personhoods a core elementhe model
is generallyfocused on carprinciples not detailed procedures

Doing care work in the lounge, the carers talk aloud. They explain to thenessid
what is happening and frequently ask gg)eir opinion or consetihenwith person
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centered caréelhe carersalsoupdate each other, explaining about episodes that they
have experienced or been told about. The work in the lofawjéatescoordination

that enables the carers to help each otiserThe information sharing also helps the
carers develop individual and shared knowledge of the residents.

Care work is mainly learnt by doing and from observing peers. Tdtenfeek as a
carer is spent following a more senior carkfter that the nabie startsdoing care
work. Onthe-job training and reflective learning are stronghgc@uraged, the owner
being actively involved instaff training In the daily morningmeetingwith the care
staff, the manager goes through tsatis of all residents, and thegpically facili-
tates ageneral session on care work, linking recent events and current issues to th
more general care principl@sishing phase V knowleddsee fig. 1)to the attention
and epeding key points from the biveekly lecture The carers participate withra
swers, qugtions, and comments, e gntheir indvidual experiences. Thaformation
shared in thenorning meeting provides a rationale for action, e.g. for carers to handle
immedate issues or for the manager to change mare.

4.2 The community care home (Case 2)

Following the study in the RosedaBden care home, we have conducted an explyrat
interview with a senior elderly care nurse in a community care home operated by a
nonprofit associationlt housesabout 75 esdents. It is not specialized on any type

of residents.

The researcher had prior contact to the care home so that the interview, wthich las
ed for about one hour and was conducted outside the care home, could be focused on
aspects of reflection and knowllge maturing. A second researctwk notes.

The care home is characterized by stability, both in terms aferetsi and staff.
Some of the residents have stayed for about 20 years, and the lastl tenefgtaff
memberstartedthree years ago. Staff tsomposed of a mixture of certifiedderly
care nurses and care worker with little training in addition tthesjiob traning.

However, the care home is currently undergoing a change of its prodesies
tated by an external consultant, to better atoodate to legal requirements, which
favor a documentatieoentric quality managemefdr control. These changes partic-
ularly address an insufficient level of documentation of care activitiesnapicve-
ment processes, while care quality as such is not perceived as an issue.

5 [llustrating our Propositionswith Findingsfrom the Cases

In this section we illustrate the relevance of the propositions presentediomSeby
referring to examples from Case 1 and Case 2. The examples origirthte inte-
views and observationgzor the sake of illustrating oysoints wehave occasionally
combined elements into a more coherent narrativewiat is found in the rawath.
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5.1 Prop. 1: Expertise M oder ates Knowledge M aturing Through Reflection

Case 1 illustrates how carers at different levels of expertise use zatjamal
knowledge at a high level of maturity, e.g. the care principles outlinéeimodel of
personalized care, in different ways when reflecting on experiences frerwog.

The new carer Csays: 1f we work every day and do not use [care model], we
would be like a robot, not being happy about the job, not working from the
heart” One day when C1 interacts with a resident in the lounge she finds that he r
acts unexpectedly. She tries to do the thihgs normally make hirat easeHowev-
er, nothing works; the resident is obviously still in a distress. Ther taconfused.

(As she later explains in the interview:Know the resident, | know when something
is not right”). She asks the other carerstie room, who explain about a change in
the medical condition of the resident which might have had some effiedissbe-
havior. One of the other carers explains about how she approached a similar situation
with another resident the month before, and ithabrked well. The explanation from
her colleagues makes it easier for C1 to understantdethaviorof the resident, and
she starts approaching him in a different way. This works bettethe following
morning meeting, the status of the resident ssused. The manager explains about
his condition. A carer illustrates the challenges with an episode from the dasebe
The manager suggests a couple of measures that should be taken in thetioer
with the resident. Doing so she reminds about thigoirtance of respecting hisrpe
sonhood and asking his consent, as described in the care model. Thegmmgl
now feels she understands even better the residentbrestbe day before.

C1 is learning the care principles by hemmtl keeps tha in anote in her poket,
to be able to prepare for possible questions from the manager or a care hmmae ins
tor anddemonstrate legitimacy as a carer. Key questions for Heeirse of the prin-
ciples include what principles to apply in a specific situataomd how. In specific
situations, the general principles are clearly not sufficient, as seen indhgée with
the resident with the inexplicableehavior When C1 acquired the residesptecific
knowledge about the medical condition, she was able-agpilg the general principle
of ‘working from the heart’ in her actions towards the residenhaps having sligh
ly extended her individual knowledge of what it may mean.

C3, the senior carer, says about using the care model in prafiticg: dbout the
residents, how you treat them, their dignity, how you can give some activities for
them, give them some choice. [] Respect, privdigyity for everything’

C3 explains that she makes tradeoffs in her work, to “do thethgtg” under e-
source constrata. C3 says that the management is aware that tradaaffsninor
workaroundshave to be made in daily work. She thinks carers should learn from each
other by {picking] the good things. Whether a particular action is good or bad is a
result of consideng several, possibly conflicting concerns. When the manamger i
volves C3 in work to update @plans, C3 sometimalisagrees with the manager’s
suggestions, arguirgpoutthe resident’s personhoodttie person comes first”
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52 Prop. 2. The Maturity of Knowledge Used in Reflection Moderates the
Reflection Process

In Case 2t was recurring in the interview that the relevance of documenttdion
deliver good carand its role in everyday work is a frequent object of reflecfidre
documentation is largelgrescribed by legal requirements. While employees are d
termined to deliver the best care possible within time and resource cdsstiiaén
artifactsthey need to comply with are not perceived as best practice, even though they
are presented as level \hdwledge. This triggers reflectidmoth on the individial
and team levels. The reason why the knowledge is not recognized as btse pra
could be (i) that thartifactis unclear about the knowledge it contains, (ii) a mismatch
between artifacend knowkdge (i.e. exemplifying Proposition 3), or (iii) that the
maturity of the knowledge is disputed, meaning that makimgescriptive and un-
changeable creates conflict. The interview indicates a combination of (i) art€ii)
documentation serves two poges- one is compliance, which requires much woc
mentation, the other is improving care, for which meetings are neeful. The e
ample shows that a high level of formaldf/artifactscan lead to recurring reftéon
sessions which center around the artifaotd their purposaithout advancing the
knowledge thaartifactsshould represent. Mixing maturity levels can turn ieiten
unproductive. It may be that the actual knowledge maturity phassatedichange
bility (seeFig. 1) which is not allowed by thartifactsand their associated pregeri
tion. This can be linked to evidence from MATURE that ahigh level of formality
of artifacts(e.g. processes) constitutes a barrier to further development ofddgavl

A contrasting example, in which mature knowledge serves its german be
found in Case 1, in which the care principles play a centralimolork and refle-
tion. Institutionalized throughout the Rose Garden, they serve mufijeoses:
Providing practical guidance when a carer reflects on her daily work, gleadnot
procedures) giving some flexibility and encouraging the considerafiansitwation
from multiple angles. The principles can be connected to concrete exampliesia
vidual experiences. The examples, some of which are formalized, help waders
stand the principles, and the principles are used to make sense of exasgdelly
the carers’ own, individual experiences. Second, the care prineipteiexternally
vs. authorities and being a clear example of phase V knowlddg#imize decisions
(e.g. to make a change to a care plan). Finally, the principles at@¢ausaengthen
the feeling of purpose, motivation and togetherness, e.g. giving meanimgk.

5.3 Prop. 3: Discrepancies Between Knowledge Elements Trigger Reflection
and thereby Affect Knowledge M aturing

C3, being an expert, has a lot of individual knalge enabling her to “read” cha
lenging situations with residents. She is typically able to immediatelfra®ea sit-
ation what are the essential elements that will affect how the situatmines, and
what tradeoffs will be involved. The discrepancidsknowledge elements may or
may not lead her to reflect and develop her knowledge. It is however eatHe
interview that to her, an additional concern is not only the residauitshe learning
and weltbeing of her younger colleagues. The discrepdmetween displayenhdi-
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vidual knowledgeo handle certain situations and the colleckaiewledgeneededo
do so, is a trigger for her reflection on how to bring younger carers tine tesired
level of competence. The learning resulting from C3's guidance ofggoutarers
adds to tk organization’s ability to train its employees

C3 furthermore contributes to the development of formalized kngelédthe o
ganization through involvement in the updating of care plarigacty. The need for
change in a plan is rooted in a discrepancy between the current state of a esgldent
the effects of continuing to implement the existing care pléme representation of
the state of the resident and the current care plan largely consist of collective
knowledge and often medical expertise plays a key role in the decisions. §titt-e
tise with care work helps combine and weigh the parts of the often conigtere of
‘the whole person’ in order to create a good plan.

C2 sees that there is often conflict between the idealseo€dahe model and re-
sourcese.g.time. "Yes, it is, it is there. The model is fine [] but if for example | have
to ask people if they want a shower or not, some will not give consent even if they are
really dirty or soaking wét Goal ®nflicts (e.g. what priorities have to be made) are
often discussed in morning meeting¥8 discuss solutions, alternatives to organize
the work. Even <manager> says to keep up quality of work, if a person is not washed
in the morning before breakfast we can do it after [in€@2 has individually over
time been reflecting on the goal conflitd/e can ask [the residents] many times,
offer a cup of tea and ask again later, but at the end of the day we have to force it.
Being soaking wet on a chair, they will get a sore boflonBut still, if we are foz-
ing them, we are just considering that we are doing good for the residentst [| B
always, when there are inspections [from the authorities] they will look if we ar
involving the residents in the care.C2 reflects on this in our interviewf’we just
have to stick on to theory, the practice is definitely going to be poor. If we are just
sticking on to the practical point of view, some or other day the yhisogoing to
be..” C2 has been talking to the owner about these issues on several ocaasions
thinks that management understarnidshey do understang. | just told him, see: []

If somebody will not drink we have to send them to the ho3pital.

The difference between C2 and C3 is not just one of expertise in careQ@&rk.
with her nursing background, has more vocabulary to discuss certagisagpeare
with the owner, e.g. referring to medical issues and not just the care madasbtiC
has the needs of a carer to handle discrepancies between dgewlements (e.g.
need to be on schedule; need to have the residents’ consent) and the abittyrers
and nurseto confidentlyverbalizethese concerns, bothith managemenand for
collaborative reflection e.g. in the morning meeting. Again we skekabetween
expertise and the way knowledge is questioned, shared and potentiallgpaevel
The case of C2 may illustrate the advantage for knowledge developsamtan-
ployee cartake different perspectives,g. by being assigned to two or more roles

6 Implicationsfor Design

In this section we use an existing tool prototype to illusthate the insights from
this paper can guide the direction of tool deskpr. that purpos, we use the Flower
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Power (FP) app, whicis a simple tool for note takingn work experiences in a care
home applying the care principles presented in Case 1. The tool links kiotg tta
the psychological needs of the resident (represented as a flower in the thatlel
mustbe metin the persofcentered care. The appns offline onan iPad intended to
be available in the lounge in whithe daily care work takes place. The carers can
take reflection notes and examine existing notes ed@rthey have the time, and
one device is to be shared among the carers in the lounge. Evepansead other
users’ notes. The manager can also read the notes, e.g. to prepare discussions

The main screeim the FP apghowsakey part of thecare model-a flower witha
petal for eactkey psychological need of a persf#4]. Clicking the question mark on
a petal opens a window with text explainithgs aspecf care in the same way as in
the bookand consistently with how it is explained in lectures and mornindimgse
If a user clicks anywhere else on a petal, the list of notes associatethatiffetals
shown.Existing notes may be opened, read, amdhrmnentedFrom the ame screen,
the user maylsocreate a new note. The header of a note says what cacipleris
involved. When the user has written the note and savd®inotewill be added to
the list of notes for that petal. On the main screéle@,number of notes inchted in
the respective petal will be incrementédnote can be associated with salgetals,
if the user thinks the respective care aspects are all relevant to the note.

Considering the three ways in which knowledge matummggicts on reflection, as
identified in this paper (see Section 3), we will briefly outline thectivas that could
be taken in further developing th® appto take this into account.

We have seen thatxgertise moderates knowledge maturing through ctfie
(Proposition 1) in the care hom&n improvement of the FP app based on this insight
could go in the direction of allowing users to choose betweereaveds designed to
differentiate the needs of carers at different levels of expertise in cake Qo le/-
el, more intended for new carers, may be directed at supporting then¢pafriare
principles and the linking of work experience to specific principles. Ther &vel
may support the linking of experiences to discrepancies between mi¢€ipl ma-
ture knowledge in the organization) and experience, and/or between lpsncip

We have learnt that the maturity of knowledge used in reflectiaterates thee-
flection process (Proposition 2) amocayers Accordingly the tool could suppothe
promotion of notes to a higher level of maturity, e.g. by categorizing notes irt@iw
more levels. A second level might reflect that the contents represenltekiye rec-
ognized on a community leveA possible third level could be notésken into ac-
countin organizational developmenimportantly, pomotion to a higher level of
maturity would not imply just sharing the note, but also transforntittgaugh po-
cesses involving reflection, e.g. individually by thenager or collaboratively in a
team meetig. In doing so, the origin could be preserved by keeping links to tipe ori
inal notes at a lower level of maturity to facilitate understanding of ttiensde.
Linking to the original experiences and ideas is simultaneously a wakodwsledg-
ing the roleof contributors in the process, kiag the impact explicit. A promotion of
knowledge to a higher level ofatrity is likely to change the object of reflection
towards the more abstract/general. However, the form of a note coulzestilharra-
tive of asingle experience, if it is recognized as fit for conveying the message in an
effective/interesting wayi.e.sewving as a representative example.
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Finally, in the care homewe founddiscrepancies between knowledge elements
triggering reflection and thereby affénty knowledge maturing (Proposition 3). To
support thisgn the tool, knowledgeelated reflection triggers could be maebplicit
by supporting the linking of notes &otifacts,knowledge and experience perceived to
be in conflict. The linking cald help carers, as they write reflection notes, make
sense of the discrepanci&escribing discrepancies in the shared, orgaioiz-wide
language provided by theare principles may create greater awareness of discrepa
ciesas the notes are read by ealjues and possibly triggeir reflection. Referring
explicitly to discrepancies also supports the transformation to highels lef matui
ty by linking work experiences to morergeal patterns (e.g. “X vs. Y conflict”)
which mightbe used tstructre the highetevel notes.

The discrepancies seen in Case 1 involve concerns that are not exgtieiflowt
er model.This indicates a need for the app to support explicit referencighty
care principlesappliedin the carers'reflection on work, for instancpersonhood,
which is alsoa keypart of the model of personalized cagplied in the homeThe
set of concepts to which examples and discrepancies can be tmistdbe large
enough to captureonflictsbetween thédeals andhe reality of are work suggesng
that concepts such imeandconsenmay be included

7 Conclusion

In this paper, wénave show that knowledge maturing provides a useful framework
to embed reflection models into the overall organizational kedye development.
The integrated model that has been developed in section 3 reveals impaitintsin
about how the organizational perspective and the individual peirspéteract; (1)
individual expertise moderatingflection and its contribution to knowledge nratu
ing, (2) the maturity of collective knowledge involved in reflection sessionsenabd
ing the reflection process, and (3) discrepancies between individualddysy exp-
riencesartifactsand collective knowledgbeingtriggers for initiating reflection se
sions. Qualitative empirical research in two care horaaderpinned the refance of
the propositions in real work settings

Theseinsights are important foundations for designiafiectionsupport in orga-
izations, both from a technical design point of view, but also from ganarational
point of view. Such reflection support has to be aware of (i) the expeftibe ind-
viduals involved,and of (i) the maturity of knowledge that is reflected upon and
developed further as part oéflection Ignoring the different characteristics of refle
tion resulting from varying levels of expertise and knowledge ntatoray result in
barriers toproductive reflection. Furthermore, the integrated model also mevid
hintshow conflicts betweerollective and individual perspectives trigger reflection.

Future workwill refine the model by applying to other types of cases, with @ f
cus on its descriptive power in analyzing reflective learning and knge/lddvelp-
ment andits utility in informing the development of technolodgr reflective lean-
ing. The findings in this papemay be used tenrich current models on refttive
learning as well as models of knowledge development in orgemzs.
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