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Abstract:

Abstract:

Background: ‘Participation’ in a ‘community of practice’ is often proposed as a mechanism for clinical
learning, however the use of both terms is variable — ranging from technical to vernacular.
Belongingness is a related single concept and development of a tool that measures belongingness may
therefore be useful in adding to our understanding of when participation and hence learning takes place
in clinical settings.

Methods: After identifying relevant material from the literature a draft belongingness assessment tool
was developed, based on previously published work. This was piloted on 181 undergraduate medical
students and the results subjected to factor analysis. The final version was then used to identify whether
differences exist between two different clinical teaching environments.

Results: Our belongingness assessment tool had internal and external validity, with Cronbach’s alpha
=0.940, and detected statistically significant differences between primary and secondary care teaching
environments.

Conclusions: The belongingness scale described in this paper is a valid tool for the study of
undergraduate medical students. This has potential to investigate how variation in student experiences
of participation in communities of practice influences learning. This tool revealed significant differences

in student belongingness between primary and secondary care learning environments.



Introduction

The phrase ‘Participation in a community of praetis widely employed to explain how
medical students learn [IA community of practice is a set of relations ag&trpersons,
activity and world’ and ‘is an intrinsic conditicior the existence of knowledge.’
Participation in a community of practice is postethas the mechanism that produces
knowledge and in clinical settings participatiorcdmes a key component of learning. But

what do we mean by participation?

Lave and Wenger suggest learners start with ‘peradhparticipation’ and progress towards
‘full membership’ of a community of practice thrdumncreasing levels of responsibility and
participation [1]:to begin with, newcomer’s legitimate peripheraliisovides them with

more than an ‘observational’ lookout post: it crally involves participation as a way of
learning — of both absorbing and being absorbed the culture of practice According to

the originators therefore, participation is morarttobservation, involving interacting and
being absorbed by the learning environment. It prsges, i.e. is variable. Lave and Wenger
were careful to state that their model of partitggrain communities of practice does not
apply to all learning environments; e.g. traineetpackers in the USA are part of a

community of practice.

Nevertheless, ‘participation in a community of giee in clinical learning’ is often used as
an explanatory mechanism. Although an internetcefar this phrase yields over 500,000
results, we were only able to identify a few wonksere participation appeared to occur
partially or not at all [2] and two works where Aparticipation was implied [3,4], both
published before the term ‘participation in a conmityiof practice’ had been defined. The
concept of variable (or absent) participation inichl learning settings therefore appeared

under-investigated, in contrast to our interpretatf Lave and Wenger’s original work.



To further explore this concept, we sought to meafarticipation’ during clinical
placements. However, due to variable technicahemdacular usage, the meaning of
‘participation’, ‘community of practice’ and ‘pacipation in a community of practice’ have

arguably become obscured. The alternative sociadtoact of ‘belongingness’ has been

suggested as an important component of participatitich is easier to define ahd meaﬁy[e., - TCommented [VW1]: Please can you reference this
statement?

The ability to quantify this component has the ptite to help answer questions such as:
“Does participation always take place?”; “Is it ayg of the same intensity?”; “Are there

circumstances where participation (and therefaaeniag) does not take place?”

What is belongingness?

Dornan et al [5] described the components of erpeg-based learning, with the triad of
doctor, patient and student interacting to fad#itdne development of the capability and
identity required as doctors. For this processitefion effectively, students need to feel a
sense of legitimacy within this triad. Lathlean damett-Jones [6] identified variation in
perceived acceptance and respect in student ramsesuggested that this may explain
differences in educational attainment for differstudents in different environments. They
describe the concept of ‘belongingness’ in clingiaicement contexts as the extent to which

individuals feel:

¢ Secure, accepted, included, valued and respectadibfined group.
¢ Connected with or integral to the group.

¢ That their professional and/or personal valuesrah@rmony with those of the group.

Although only one aspect of clinical learning, sintibelongingness defined in this way may

represent a quantifiable component of participativa community of practice. To better



understand factors influencing belongingness, weedito develop a tool to quantify

belongingness as experienced by students on dlplmeements.

What tools are currently available to measur e participation in a community of practice?

Levett-Jones et al [7] developed and validatedB#lengingness Scale—Clinical Placement
Experience (BES-CPE) scale for use in nursing stisdéater adapted and validated in
medical students by Quereshi et al [8]. This askird aspects of student relationships with
their peers, but did not assess quality of teachmglationships with clinical teachers. The
Manchester Clinical Placement Index (MCPI) (Doreaial [9]) is based on the assumption
that students participate in communities of practibhich make good learning environments.
The domains focus on teaching and environmentbiusocial aspects of student
relationships. There are currently no validatedstaepecifically designed to assess the
broader concept of belongingness amongst medigdésts. A need remains for a simple,

concise tool that assesses all facets of belongsgon individual placements.

Methods

Development of a Belongingness assessment tool

A literature search on Google Scholar, Trip Datatarsd PubMed identified relevant
research and existing tools that analyse belongisgyor related components of
undergraduate learning. This identified three todgth the potential to assess belongingness
in medical students: adapted BES-CPE [8], MCPEf8] theDundee Ready Education
Environment Measur(DREEM) [10]. Following discussion with and permg@sfrom the
authors, 13 of 34 items in the adapted Belonging®esle-Clinical Placement Experience

(BES-CPE) with loading < 0.5 (suggesting a weaketation between the observed variables



and the underlying common factor) in the factorgsia described by Quereshi [8] were

removed, with 21 remaining items forming the owtlof a new questionnaire.

Additional items related to belongingness identifie the MCPI and DREEM were added
making a total of 29 questionnaire items, coverglgtionships with peers, teaching
environment and organisation and relationships sétfior staff. These questions were
modified to a consistent format with a 5-point Likgy/pe response scale ranging from 1
(never true) to 5 (always true), with negative iseraverse-scored, similar to the BES-CPE

scale.

A panel of six 5th year medical students assessesldnd content-validity after a briefing on
“Belongingness” and “Communities of Practice”. Tdraft questionnaire was reviewed,
alongside items excluded from the modified BES-CiBEletermine relevance to the study of
belongingness. Additional items suggested by theestts were included. Three themes
emerged from this discussion: belongingness aaaifn of relationships with peer group,
university and medical profession; belongingnesa famction of relationships with clinical
teachers and healthcare teams during secondarple@ements; and belongingness as a
function of these relationships during primary gal@cements. The items included in the

final draft, are shown in Appendix 1.

To ensure adequate sampling, demographic itemsasugbar of study, gender and ethnicity
were included. To assess the correlation betwelemdiagness measured by the
questionnaire and overall learning experience dalitianal item was included, measuring
overall satisfaction with the undergraduate medicalrse. The draft 42-item questionnaire

comprised 13 items for secondary care experieheesame 13 items for primary care



experience and 16 items for peer and institutioglationships. This was circulated to the
student panel for comment and tested on six diffestidents to determine ease of

completion

Data

University of Exeter Medical students in years Wée invited to participate in this study.
Study information was presented and paper questicemdistributed at whole-cohort
lectures, with no rewards or negative consequefocgarticipation. Of 181 responses
received (39% response rate), 36 were incompled®jig 145 responses for analysis,

representing 31% of the undergraduate student group

Analysis

The main purpose of this study was to determinev#lfidity of this tool by investigating
internal consistency, construct, convergent ancridisnant validity of the subscales. To
assess whether the measurement of belongingnesfteited in our empirical data,
Exploratory Factor Analysis (EFA) was conductedimacomplete 42-item questionnaire.
Internal consistency was measured using Cronbadple for the 42-item questionnaire and
for each of the three themes identified above (paerersity relationship, secondary care and
primary care). Criterion validity of the 42-itequestionnaire was assessed by measuring
how well the total score correlated with overallicze satisfaction, using Spearman’s
correlation given the categorical nature of ouad&inally, we investigated discriminant
validity of the clinical placement subscale by camipg scores for the primary care section
with the scores for the secondary care sectionerSikiat students anecdotally describe better
teaching experiences in primary care than secorntag; we expected higher scores for the

primary care subsection.



Exploratory Factor Analysis (EFA)
EFA estimation is typically based on analysis cdiBen Product-Moment (PPM) correlation
matrices, which can lead to bias when the assumgptioderlying PPM are violated [11].

Instead we employed polychoric (for ordinal scatesyelations using thesychpackage in

R; 7777777777777777777777777777777777777777777777777777777777 _ - | Commented [VW2]: Can you reference this . What is R?|Is
this reference 11?

The Kaiser-Meyer-Okin statistic was computed ushegcorrelation matrix of all 42 items to
test the appropriateness of the factor model. T&eture on factor analysis contains a wide
variety of recommendations regarding adequate sagipé. These are mainly concerned
with the ratio of sample size to number of variatdaed with the communality of the
variables. The adequacy of our sample size wassadavith these two criteria. [13]

We applied EFA to all 42 items using the weighteakt square (WLS) method of extraction,
given that other more frequently used methodsrtile&imum likelihood (ML) may not
provide accurate estimates when the sample seraad [14].

In order to determine the number of factors toinetee used the Kaiser criterion, retaining
factors with eigenvalues greater than 1 [16] antiel's scree test, which involves an
examination of a plot of eigenvalues, (the screg) pfor breaks or discontinuities [15].

Since obligue rotations lead to freely estimatddrifiactor correlations and the dimensions
that underlie constructs in the social and behawisciences tend to be correlated, we used
Promaxrotation as implemented by the psych package[ihlR A cut-off of 0.40 for the
factor loadings (as suggested by Howard [13]) v&esiand lower loading items were

removed. All analyses were conducted in R 3.6.1 [11

Results



After removing incomplete responses, 145 respomsdemhained (response rate 31%). The
characteristics of respondents, where given, arerarized in table 1. Years one and two
had limited exposure to clinical placements and thad a higher proportion of incomplete

responses while the highest participation rateiwggar 5.

(table 1 here)

Our 42-item survey had satisfactory overall inténmmsistency (Cronbach’s alpha= 0.94).
This did not change significantly when items whachrelated very poorly with the rest of the

items (Q5, Q15, Q16 and Q17) were removed, onenbyand all together.

Appropriateness of the data for EFA was confirmedhe Kaiser-Meyer-Olkin test (0.87).
The unrestricted EFA model with 42-items produaadt feigenvalues greater than one. The
corresponding scree plot shows a sharp bend ahitideecigenvalue after which a smooth
curve can be seen (appendix 1). As consequenceeghlis are consistent with four and three

factor EFA models.



EFA model restricted to four factors

In this model, the three sections of the surved legparately and nearly completely on each
of the first three factors. The first factor loadkthe questions of the third section (primary
care placements), the second factor loads allubkstipns of the first section (relationship
with peers, the university and profession), exéepQ6 (‘| feel a sense of belongingness to
the medical profession, even though | am stiluaent”) , and the third factor loads all the
questions of the second section (secondary caterplents), except for Q23 (“I felt that | had
a role in the wider clinical team (non-medical mensbe.g. nurses, admin staff”) and Q24("l
felt respected as a medical student by the wideical team (non-medical members e.g.
nurses, admin staff)”), which do not load on argtda The fourth factor loads only Q6

(loading 0.46).

The communalities of most items (representing theunt of variance in the variables that is
accounted for by the factor solution as describeBdndalos [16]) are low to moderate (0.4
to 0.7). The exceptions are the low communalitegjfiestions 5 and 14-16. The loadings

and communalities for each question for this medelshown in appendix 2.

EFA model restricted to three factors

The scree plot (appendix 1) and the finding thdy one question had loading greater than
0.4 on the fourth factor in the 4-factor EFA modegigest a possible three factor structure for
our data. In this model, the three sections oftirgey load separately and nearly completely
on each of the three factors. The first factor foaltithe questions of the third section
(primary care placements), the second factor ladidee questions of the first section (peer,

profession and university relationships), exceptd6é (‘| feel a sense of belongingness to the



medical profession, even though | am still a stadeand Q16 (“I am uncomfortable
attending social functions involving fellow studemin placements because | feel like | don’t
belong”), and the third factor loads all the quassi of the second section (secondary care
placements). The communalities of most items aagndgw to moderate (0.4 to 0.7) but
there are now seven questions with low communal{fle2-0.39) and one with high
communality (0.72). The loadings and communalifteseach question for this model are

shown in appendix 3.

Convergent validity

Convergent validity was established by the modgpasitive correlation between overall
satisfaction with the undergraduate medical coarsktotal belongingness score (rho =

0.443, p <0.001).

Discriminant validity of subscales and comparisdiearning environments

The questionnaire responses for the last placesudrgection were compared for different
clinical environments. Comparing the data for eactironment, 8 (5.48%) students gave
maximum scores for their last primary care attaahtimmpared with 1 (0.68%) for

secondary care placements. Statistically significiferences were identified between the

two types of environment (p < 0.001, Wilcoxon sigmank test), as shown in Table 2.

(table 2 here)



Comparing individual student scores for differelimiical environments, belongingness
experienced in the last primary care placementesie the score for the last secondary care

placement in 85% of respondents, as shown in figjure

(figure 1 here)

Discussion

Summary of results

Validity of this tool for the measurement of Beloggess

The data suggest that the tool has statisticadlialior the study of Belongingness in
undergraduate medical students, with acceptabteipation rate (39%) and proportion of

fully completed questionnaires (80%).

Belongingness as a variable

The variation in scores for belongingness suppearfindings of Lathlean and Levett-Jones
[6] that belongingness varies between individuals #®aching environments. Statistically
significant differences were seen between diffeteathing environments, suggesting
belongingness and hence participation is variaid,that this tool is sensitive to these
differences. This is consistent with the finding8/tvekananda-Schmidt and Sandars in a
review of belongingness in education [17], whicsoabentified evidence linking

belongingness to identity formation, especiallyrimority student groups.

Implications



If belongingness is variable, then participatioryrabso be variable, as predicted by Lave and
Wenger. Lave and Wenger suggest learning is getetiarough participation in a
community of practice. Therefore, when participatievels are low or absent, learning may
also be unacceptably low or absent, with signifi¢anplications for design of clinical

learning. This tool may therefore be a useful mafaeeffectiveness of clinical learning
attachments - identifying environments with unatably low levels of participation (and
hence learning) or highlighting high levels of papation. Appropriate action could then be
employed to improve participation and hence learmihere necessary. If belongingness
scores are related to individual student satisfactind by extension to performance, this may
represent a useful academic performance markettifigag struggling students early on.
Longitudinal studies of belongingness and academiformance would be useful to explore

this further.

Differences between learning environments

Belongingness scores were higher for primary daaa secondary care attachments in 85%
of students. Primary care placements usually lehthior 1:2 learning with senior clinicians
and high case turnover. By contrast secondaryplacements usually involve more students,
less senior contact and more self-directed or waldearning alongside junior doctors. This
may partly explain these differences. O’Sullivarale{18] also reported higher levels of
active teaching and learning during community ptaeets, with higher levels of supervision

and feedback, supporting this argument.

The findings suggest that primary and secondary plcements differ significantly in terms
of belongingness. If belongingness is a surrogetker for satisfaction and student

perception of learning quality, then further wodkmgparing learning experiences in



community and hospital settings may help define iy difference has arisen. This may
help identify which components of undergraduatenieg can best be fulfilled in different
environments, and help explain why students fretipappear not to feel a sense of

belongingness on hospital attachments [2,3,4]

Strengths and weakness of this study, and future resear ch opportunities

Quantification of social phenomena

This research is based on the hypothesis that gielpmess represents a quantifiable
component of participation in a community of preetand (by extension of Lave and
Wenger's theory) clinical learning. Quantificatiohsocial processes such as participation
can clearly not be relied upon to provide rich exgitions and mechanisms of learning and
caution must be applied to its deployment. Howgetles may help determine if participation
(and by extension learning) is taking place ancotmpare this with other clinical
environments. As such, it may be a useful stagivigt where issues of choice and quality
of clinical learning experiences are being congiderConversely, over-reliance on complex
social constructs with unclear definitions, to delite the extent to which they are (or are not)
occurring, should be treated with caution. Althlod.athlean and Levett-Jones’s definition
was given at the start of the questionnaire, bélmmgess has a wide range of meanings in
common use, which may have affected student reggofsirther qualitative exploration of
student understanding of the concept of belongisgas it applies to them, would be useful
to determine the role of belongingness in theiraléearning experience and how and why

this varies between different students.

Learning as a social vs individual process



Participation derives from the field of social leizug, a process involving the interactions of
many people. However, this study sought to collia¢a from individuals and extrapolate
findings towards larger social groups. Lathlean bedett-Jones’s [6,7] definition relates
belongingness to individual student’s feelings rdgay their relationship to clinical teaching
groups, i.e. a function of one side (student exgmext) of that relationship. It would be
interesting to measure reciprocal belongingneséinical teachers, to determine whether
belongingness is a true marker of the strengtleathing relationships, rather than a marker

of student satisfaction.

Confounding factors

This study was carried out by the authors on stisdeurrently studying at the medical school
where two of the authors have significant teachoigs, through invitation at whole year
lectures. The response rate was slightly less ¥@of the cohort. Although responses were
anonymous, students may have been swayed duditmgeef allegiance to the medical
school, although this would not explain the differe between different learning
environments within the same medical school. Lasgedies across more than one institution

would allow further study of this issue.

Low student belongingness scores may indicate yidgmental health problems that
compromise education, rather than relating to tiegcbnvironments. Qualitative and
quantitative studies of the individual charactécgsand learning experiences of students with
a range of belongingness scores would provide litsigto this relationship, and whether
belongingness is a pre-requisite for, rather theorsequence of effective clinical education.

Further exploration of sub-scores relating to pekationships may also shed light on the



extent to which a medical school’s culture andiculum promotes group cohesiveness and

collaboration, rather than competitiveness, andrtipact of this on clinical learning.

Comparison of specialties with different teachiatias or a higher proportion of direct
consultant teaching e.g. psychiatry, would help@epthe reasons for varying belongingness
scores between and within primary and secondagymacements, and how much of this
relates to teaching ratios. Comparison of differeadical schools would help identify
whether individual schools have cultures that iefice belongingness in clinical (and non-
clinical) environments and larger samples wouldwltomparison of different demographic
groups. Longitudinal studies would help explore Hmlongingness develops as individuals

progress through their education.

Conclusion

Belongingness is to a certain extent a quantifiéddéor that varies between different
students and teaching environments. Our tool dedigm measure belongingness has validity
and identified statistically significant differerecbetween clinical placements. The findings
merit further exploration to identify opportunitissimprove equality and efficacy of

teaching and learning in clinical learning enviramts.
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Appendix 1: Questionnaire

Relationship with peers, medical profession andensity

1. | feel that there are other students at the caédchool like me

2. | feel that there are other students at theargity like me

3. | feel that there are people like me in the madbrofession, even though | am still a
student

4. | feel a sense of belongingness to the medateic

5. | feel a sense of belongingness to the uniyersit

6. | feel a sense of belongingness to the medicdépsion, even though | am still a student
7. | feel understood by my fellow students (eitimeprofessional or personal sense)

8. | feel that my fellow students are interestedinlife outside my studies

9. | feel that | could approach my fellow studemi$side placements

10. | respect the other students | work with orc@faents

11. I think that the students | work with on pla&ss respect me

12. Other students on my placements invite metttuaeah/dinner with them

13. When | walk up to a group of fellow studentsaociinical placement, | feel welcomed
14. Colleagues notice when | am absent from a placé

15. | feel confident in my knowledge and abilityngpared to my fellow students

16. | am uncomfortable attending social functianslving fellow students on placements
because | feel like | don’t belong*

Experience of clinical placements

17. | felt that the senior clinical staff treate@ s an equal

18. I would have felt comfortable asking for sugpmradvice from senior clinical staff when
| needed it

19. | felt able to actively participate in clinida@aching e.g. by asking questions



20. | felt the senior clinical staff treated meaasindividual

21. | felt the senior clinical staff knew who | was

22. When | walked up to the staff on the first @&yhis placement, | felt welcomed

23. | felt that | had a role in the wider clinitebm (non-medical members e.g. nurses, admin
staff)

24. | felt respected as a medical student by tlikemglinical team (non-medical members e.g.
nurses, admin staff)

25. The clinical staff (doctors) on the placemeatmme feel like | was wasting their time*
26. | felt that the clinical staff (doctors) weregpy to make time to teach me practical
procedures

27. 1 was uncomfortable attending meetings e.gdwamnnds on the placement because | felt
that | didn’t belong*

28. | felt discriminated against on placement (gan provide more details of this at the
end)*

29. | felt a sense of belongingness to the tearisrclinical placement



