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What is “belonging™?

“A fundamental need that almost all people seek to satisfy”
(Baumeister & Leary, cited in Kahu et al., 2022).

In a university a sense of belonging is referred to as

+ a feeling of fitting in ( familiarity),

« a member of the community (interpersonal), and
« achieving learning goals (academic) (Kahu et al., 2022).

Student disengagement due to “unbelonging” is a leading contributor to university attrition rates (Araujo et al., 2014).

But... F
A sense of belonging is difficult to measure and track /
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Where can we find indicators of student belonging?
Introducing: Belonging Analytics

Belonging Analytics — “the possibility of tracking belonging longitudinally in a timely manner
and at scale” (Lim et al., 2023)

Possible explorations for Belonging Analytics:
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Learning Analytics Dashboards Social Network Analysis Writing or Discourse Analytics Dispositional Analytics to

Lim, L.-A., Buckingham Shum, S., Felten, P., & Uno, J. (2023). “Belonging analytics”: A proposal. Learning Letters, 1, Article 4. hitps://doi.org/10.59453/EAXA8005
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Aim of the study

To what extent do responses to a single
survey question provide insights into
students’ sense of belonging?

S

&



Research questions

Research question 1:
To what extent can automated analysis of student’s written responses

to a single survey question offer insights into their experience of
belonging?

“respect and fair “incredible tutor “participating in
class discussions,

P k treatment by tutors who ensures that
e and mentors” we understand the feeling included”
content”
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“getting along with my
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Research question 2:

How do students’ written expressions of belonging (identified in RQ1)
align with their self-ratings of belonging?

"the people | work with

are very friendly and
open to my opinions”.
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Survey instrument 9

» Likert scale items developed from:

« Psychological Scale of School Membership (PSSM, Goodenow, 1993) — 28 items, adapted.
Example items:

1 People in this class notice when I'm good at something.
L Teachers in this class are not interested in people like me.

« Self-efficacy sub-scale from Motivated Strategies for Learning Questionnaire (MSLQ,
Pintrich et al., 1991) - 8 items. Example items:

4 | believe | will receive an excellent grade in this subject.
d I'm certain | can master the skills being taught in this subject.

* Responses on a 5-point Likert scale: Strongly agree — Strongly disagree

 Open-ended question:

What do you feel are the most important factor(s) that contributed to your sense of belonging in this / j‘
subject?
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Data collection 10

71%
response rate for
RQ1 open-ended question
710 invited 1o n=295 (cohort 1)
participate;
667 or 93.9% n=372 (Cohort 2:
response ra.te with student mentors)
RQ 2
. 60.9%

response rate for
Likert scale items




RQ 1

Textual
responses to
open-ended
question

Self-ratings
from Likert
scale survey
items

RQ 2

Data analysis steps for RQs 1+2 '
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Meaning
Extraction
Method (MEM)

— SPSS —

LIWC

SPSS

Pattern Matrix

Identified themes
for factors of

belonging
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Principal
Component
Analysis Matrix

— SPSS

Pattern Matrix

Validation of findings

?H with existing
= research on a sense
of belonging
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Sub-scale items
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Results




RQ1: To what extent can automated analysis of student’s written
responses to a single survey question offer insights into their
experience of belonging?

“respect and fair
treatment by tutors
and mentors”

Example student responses

“incredible tutor who
ensures that we
understand the
content”

“participating in class
discussions, feeling
included”

"the people | work with
are very friendly and
open to my opinions”

“getting along with my
peers and interacting in
activities”
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Data analysis steps for RQs 1+2 :

Identified themes

Meaning

Extraction SPSS Pattern Matrix for factors of
RQ 1 Method (MEM) belonging
Textual LIWC
responses to
open-ended — —
question Validation of findings
?H with existing
= research on a sense
Self-ratings of belonging
from Likert
scale survey spss
items \
Principal y
RQ 2 Component | SPSS | Pattern Matrix Identified themes
i : Sub-scale items
Analysis Matrix




RQ1: To what extent can automated analysis of student’s written responses 1
to a single survey question offer insights into their experience of belonging?

Cohort 1 (n = 270) Cohort 2 (n = 203)
Word n % of responses Word n % of responses
with Word with Word
group 63 42 group 46 40
peer 41 30 tutor 41 38
work 36 25 peer 40 38
tutor 34 25 class 30 27
class 33 22 tutorial 24 23
Most frequenﬂy Qccurring understand 21 16 work 23 23
words from student jtutorlal 15 11 conjmbute 19 17
) important 14 11 subject 18 17
responses in Cohorts 1 content 13 11 friend 17 12
and 2 student 8 7 question 13 13
understand 11 12
6
great 10
mentor 9
workshop 8
content 8
allow 8
discussion 7
answer 7
talk 7
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RQ1: To what extent can automated analysis of student’s written responses
to a single survey question offer insights into their experience of belonging?

Pattern Matrix and constructed themes from Cohort 1, with examples of student responses for Factor 1

~

/Consistent guidance from tutors —
the subject coordinator has been
in every class, ensuring that not
just as a group but each of us
students understands the task.
She always makes sure to
reassure us that it is a safe space

for learning. /

ltem A participative
environment supported
by faculty

Tutor -0.806

Student -0.805

Work

Tutorial

Group

Content

Understand

/ The teaching and \

encouragement of
participation as opposed to
forced participation. In terms
of teaching, | feel that all the
teachers so far, especially
xxx (who is my tutor), have
gone above and beyond in
making students feel

Class

welcome.
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RQ1: To what extent can automated analysis of student’s written responses "
to a single survey question offer insights into their experience of belonging?

Pattern Matrix and constructed themes from Cohort 1, with examples of student responses for Factors 2 & 3

ltem Group work and Peer support helping to
engagement understand and learn The
facilitated by faculty students in
Tutor this class
Student
Group work. Group work assisted me %?cr)l:ial 8-(73‘712
in obtaining a sense of belonging Group 0595
Content 0.772
Understand 0.711
Class -0.492

...making sure their

Clear engagement students understand what
with content in they are learning

tutorial problems /

Tutorial requiring
participation...




RQ1: To what extent can automated analysis of student’s written responses
to a single survey question offer insights into their experience of belonging?

Pattern Matrix and constructed themes from Cohort 2, with examples of student responses for Factors 1 & 2

workshops

ltem A participative Able to participate and ..the workshops
environment supported | voice opinions freely allow me to
by faculty contribute
Tutor 0.760
Workshop |[0.667
Great 0.609
Mentor 0.510
Question 0.839
The tutor Answer 0.839
and Allow 0.550 ~tutor are very

accommodating and
are willing to respond

and answer any
questi

...the tutor and mentor in my
tutorial are really nice.




RQ1: To what extent can automated analysis of student’s written responses ™
to a single survey question offer insights into their experience of belonging?

Pattern Matrix and constructed themes from Cohort 2, with examples of student responses for Factors 3 & 4

ltem Group work and Social interactions and
engagement facilitated | collaborative work
by faculty
Group 0.810
Tutorial 0.723
Work 0.546
working well
with tutorial Discussion -0.726
groups Talk 0.489
Peer 0.399

Group work and discussion ... | do
not feel excluded at all and have
a strong sense of belonging.

The environment and peers
around me are supportive
and friendly

... talking and
discussing with my
peers around me
has made me feel
more comfortable.

4 ...someone to\
sit with, talk
with, or be in

group projects

\ together /
A




RQ1: To what extent can automated analysis of student’s written responses %
to a single survey question offer insights into their experience of belonging?

Pattern Matrix and constructed themes from Cohort 2, with examples of student responses for

-

Making friends in
classes, understanding
content, and feeling
accepted within the

group

~

Factors 5 & 6

ltem Peer support helping | Academic allies
to understand and
learn

Content 0.810

Understand | 0.697

Friend 0.667

Class 0.642

/

S

and friends in
the subject

My classmates

My
understanding
of the content

...get a good grade and

hopefully make some
friends along the way
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RQ 1

Textual
responses to
open-ended
question

Self-ratings
from Likert
scale survey

items

Data analysis steps for RQs 1+2 7
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RQ2: How do students’ written expressions of belonging (identified in RQ1) align %
with their self-ratings of belonging?

Item Feeling Academic Perceived Feeling
Valued Belonging subject respected
value

People in this class notice when I'm good at something,. 0.802
People in this class know I can do good work. 0.758
Other students in this class like me the way [ am. 0.645
I can really be myself in this class. 0.591
I feel like a real part of this class. 0.586
: I feel proud of belonging to this class. 0.543
Patte n matrlx People in this class are friendly to me. 0.529
b a Sed on Other students in this class take my opinions seriously. 0.486
I am not sure if studying at university will really help me reach my 0.847
responses to goals.
. I believe that I am in the right degree for my future career. 0.671
Ll ke rt Su I’VGy I believe that studying at university is critical to reaching my goals. 0.665
: I am concerned that I may not be on the right path by studying this 0.664
Ite ms degrec. y gk y ymg
I am very interested in this subject. -0.779
I understand why this subject is critical to the rest of the degree. -0.711
Teachers in this class are not interested in people like me. 0.646
There is at least one teacher or other adult in this class that I can talk 0.635

to if I have a problem.
: The teachers in this class respect me. 0.633

. Most teachers in this class are interested in me. 0.576

I am treated with as much respect as other students in this class. 0.570
I am included in the activities in this class. 0.471
I wish I were in a different class. 0.450
It is hard for people like me to be accepted here. 0.391
Sometimes I don't feel as if I belong in this class. 0.385
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RQ2: How do students’ written expressions of belonging (identified in RQ1) align =
with their self-ratings of belonging?

Comparison of Cohort 1 and Cohort 2 subscale means from Likert survey ratings

Self-reported Likert Scores-Means of sub-scales Feeling valued ;_g?lzue po\./gtl)tgi*
Perceived subject 4.408 0.001**
value

Feeling respected 0.822 0.411
Academic Belonging 2.031 0.044**
Self-efficacy 3.13 0.002**

(*p < .05, **p < .01)

Feeling valued Perceived subject  Feeling respected Academic belonging Self-efficacy
value

s |V ean (Cohort 1, n=372) mmmm ean (Cohort 2, n=295) === |\lean (Combined cohorts, n=667)
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RQ 1

Textual
responses to
open-ended
question

Self-ratings
from Likert
scale survey
items

RQ 2

Data analysis steps for RQs 1+2 &
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Validating RQ1 & RQZ2 results with the literature on belonging: 4 themes

Theme 1: A valued learning environment stimulated by faculty
(Cooper, 2009), (Holloway-Friesen, 2021), (Museus et al., 2018), (Ahn & Davis, 2020)

Theme 2: Group work promoted by faculty presence
(Mendoza & Venables, 2023), (Thomas, 2012), (Tinto, 1993), (Watson et al., 2016)

Theme 3: Social interactions and collaborative work
(Ahn & Davis, 2020), (Hurtado & Carter, 1997), (Heilporn et al., 2021), (Mendoza & Venables, 2023)

Theme 4: Input and support that helps understand the learning content
(Ahn & Davis, 2020), (Kahu et al., 2022)
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S0, what can we learn from analysing
one question from a survey?
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Conclusions

* Analysing student responses to one focal question, using off-
the-shelf tools, can provide insights into student belonging

* These findings can be validated against literature on belonging

« This analysis illustrates a case of Belonging Analytics using
statistics and NLP
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Thank you!

Ram Ramanathan (PhD candidate)
Email: Sriram.Ramanathan@student.uts.edu.au
LinkedIn: https://www.linkedin.com/in/ram-ramanathan-202118/
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