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ABSTRACT
Developing a sense of belonging to the community in CS depart-
ments during the first year plays a vital role in students’ retention
decisions. This research plan outlines both belonging as a psychoso-
cial construct framed within higher education and issues related to
it in computer science. The fully mixed sequential dominant status
design will be used to understand and quantify belonging from
both the students’ and faculty’s perspective. Pedagogical actions to
improve belonging will be studied and disseminated.

CCS CONCEPTS
• Social and professional topics→ Computer science educa-
tion.
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1 CONTEXT, MOTIVATION & BACKGROUND
1.1 Belonging as a psychosocial construct
Belonging as a feeling is a basic psychological need for an individual
in the path to self-actualization [9]. Therefore, it is also considered
as an essential human motivator [2]. Over the years, the sense of
belonging has been referred with seemingly distinctive but con-
textually interchangeable terms. Among them, the literature has
highlighted the following terms utilized to refer to the sense of be-
longing: affection need among individuals [12], the need for social
approval [14], the need for relatedness [3, 15, 19] and affiliation
motivation [10]. In general, the sense of belonging can be defined
as an individual’s perceived feelings of connection, affiliation, and
relatedness to their social surroundings.
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1.2 Belonging in transition to higher education
The sense of belonging might be simultaneously experienced in
different levels and towards various institutions of society such as
family, work, and education. Transitional stages between andwithin
these social institutions are crucial points for developing a sense of
belonging. When education as a social institution is examined, the
sense of belonging is shaped as “the extent to which students feel
personally accepted, respected, included, and supported by others
[...]” [4]. Since significant transitions in educational levels result
in multiple changes in an individual’s social and physical learning
surroundings, individuals need to reconsider and develop their
sense of belonging towards their current and new environments.

One of the most crucial transitional stages in an educational path
is the transition from high school to university level. During such a
transition, individuals experience distinctive stages, one of which is
adjustment [20], corresponding to their first year at the university.
Here, developing a positive and strong sense of belonging towards
their departments plays a vital role in their decisions to persist or
leave [13, 17]. After a successful adjustment phase, students are
more familiar with their surroundings and stabilize their actions to
achieve desired outcomes and avoid unwanted consequences. For
that reason, institutional actions regarding the adjustment phase,
including paying attention to and examining how this phase pro-
ceeds in departmental levels, are vital duties of the higher education
departments for their students’ persistence, success and personal
and career development [18].

1.3 Belonging in Computer Science
In Computer Science (CS), belonging may be examined under two
prominent characteristics of incoming students: (1) the gaps in
their previous experiences related to the field [16] and (2) their
interpersonal skills [1, 5, 21]. Some scholars propose that having
previous experiences related to the field does not necessarily pro-
vide students with a possibility to succeed in academic terms [8, 11].
Yet, it undeniably helps them create social relations with others
holding the same experiences in the department, which results in
the creation of homogeneous circles of affiliation and therefore
might cause the rise of a social polarization such as experienced
and inexperienced circles of peer affiliations.

At the same time, the literature emphasizes the technicality of
computer science as a field [1, 5] and CS students’ preferences on
socialization through learning experiences [21]. First, as the techni-
cality of the field is apparent in the instructional implementation
of CS curricula – that is the selection of individual learning ex-
periences – it does promote individualization over socialization.
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Second, as CS students might possess different levels of social skills
[21], they might prefer working alone and value product over pro-
cess. Within such occurrence and possibilities, students might lack
opportunities to form psychosocial attachments within the depart-
ment and therefore fail to develop a sense of belonging during their
adjustment stage.

2 PROBLEM STATEMENT
The overarching theme within this research study is understand-
ing and improving students’ sense of belonging in computer science
departments in higher education. The results of the work might
feed into the issue of low retention experienced often by first-year
students of computer science, which has been extensively studied
e.g. from the technical perspective of seeking to identify at-risk
students or predicting academic performance [6]. At the same time,
little work that seeks to profoundly examine this specific psychoso-
cial construct in the computer science context exists in the related
literature.

3 RESEARCH QUESTIONS & METHODS
The research questions are as follow: (RQ1) What is the experience
of first-year CS students at a Finnish university from the perspec-
tive of building a sense of belonging to the community?; (RQ2)
How are their first year belonging experiences related to other
individual characteristics?; (RQ3) How do the instructors in the
CS department at a Finnish university contribute to their students’
sense of belonging?; (RQ4) What kind of pedagogical actions can
be effective to improve the experience of belonging of first-year CS
students to the CS academic community?

This study will employ the fully mixed sequential dominant
status design [7]. The RQ1 will be answered through thematic anal-
ysis of data collected with semi-constructed interviews. Using the
revealed definition and variables from the results, the scale devel-
opment process will be initiated and an ad-hoc scale of sense of
belonging will be developed just for estimation of the feeling at
the department. After a pilot study, quantitative data for the RQ2
will be collected using the developed scale and both descriptive and
inferential statistical analyses will be employed to explain to what
extent individual variables predict the students’ sense of belonging.
Then, the RQ3 will try to shed light upon how the instructors in
the department of CS at a Finnish university contribute to their
students’ sense of belonging. To provide answers, semi-constructed
interviews will be carried out with the instructors in the depart-
ment. Nurturing from all previous findings, the RQ4 will list the
effective pedagogical/instructional actions to improve the expe-
rience of belonging of first-year CS students to the CS academic
community.

4 EXPECTED CONTRIBUTIONS
The impact of this study might be examined under academic, in-
stitutional, and individual aspects. First, the outputs disseminated
from this research study will not only add upon available knowl-
edge on a fundamental psychosocial construct, sense of belonging
in this case, experienced by students of computer science but also
comprehensively enrich the related literature with the subtopics

this study looks at. Second, at the institutional level, the Depart-
ment of Computer Science at a Finnish university will have an
opportunity to comprehend the current psychosocial state of stu-
dents and its relationship with the first-year curriculum. Moreover,
the academic staff in the department will have pedagogical actions
precisely defined for their use to foster the development of the
sense of belonging of their students in the adjustment stage. Last
but not least, at the individual level, as much as the academic staff
employs the proposed pedagogical actions, students might benefit
the fruits of improved learning experiences and may proceed in
their adjustment stages as smoothly as possible.

REFERENCES
[1] Jeanne M Baugh, G Davis, P Kovacs, John Scarpino, and David Wood. 2009.

Employers and educators want information systems graduates to be able to
communicate. Issues in Information Systems 10, 1 (2009), 198–207.

[2] Roy F Baumeister and Mark R Leary. 1995. The need to belong: desire for
interpersonal attachments as a fundamental human motivation. Psychological
bulletin 117, 3 (1995), 497.

[3] Edward L Deci and Richard M Ryan. 1991. A motivational approach to self:
Integration in personality. Nebraska Symposium on Motivation: Perspectives on
Motivation 38, 1 (1991), 237–288.

[4] Carol Goodenow and Kathleen E Grady. 1993. The relationship of school belong-
ing and friends’ values to academic motivation among urban adolescent students.
The Journal of Experimental Education 62, 1 (1993), 60–71.

[5] Jessen T Havill and Lewis D Ludwig. 2007. Technically speaking: fostering the
communication skills of computer science and mathematics students. ACM
SIGCSE Bulletin 39, 1 (2007), 185–189.

[6] Arto Hellas, Petri Ihantola, Andrew Petersen, Vangel V. Ajanovski, Mirela Gutica,
Timo Hynninen, Antti Knutas, Juho Leinonen, Chris Messom, and Soohyun Nam
Liao. 2018. Predicting academic performance: a systematic literature review. In
Proceedings Companion of the 23rd Annual ACM Conference on Innovation and
Technology in Computer Science Education, ITiCSE 2018, Larnaca, Cyprus, July
02-04, 2018. ACM, 175–199.

[7] Nancy L Leech and Anthony J Onwuegbuzie. 2009. A typology of mixed methods
research designs. Quality & quantity 43, 2 (2009), 265–275.

[8] Jane Margolis and Allan Fisher. 2002. Unlocking the clubhouse: Women in comput-
ing. MIT press.

[9] Abraham Maslow. 1954. Motivation and personality. Nueva York: Harper & Row,
Publishers (1954).

[10] David C McClelland. 1987. Human motivation. CUP Archive.
[11] Laurie Murphy, Brad Richards, Renée McCauley, Briana B Morrison, Suzanne

Westbrook, and Timothy Fossum. 2006. Women catch up: gender differences in
learning programming concepts. ACM SIGCSE Bulletin 38, 1 (2006), 17–21.

[12] Henry Alexander Murray. 1938. Explorations in personality: A clinical and
experimental study of fifty men of college age. (1938).

[13] Laura D Pittman and Adeya Richmond. 2008. University belonging, friendship
quality, and psychological adjustment during the transition to college. The Journal
of Experimental Education 76, 4 (2008), 343–362.

[14] Carl R Rogers. 1951. Client-centered therapy: Its current practice, implications and
theory. Houghton Mifflin Boston.

[15] Richard M Ryan. 1993. Agency and Organization: Intrinsic. Developmental
perspectives on motivation 40 (1993), 1.

[16] Carsten Schulte and Maria Knobelsdorf. 2007. Attitudes towards computer
science-computing experiences as a starting point and barrier to computer science.
In Proceedings of the third international workshop on Computing education research.
27–38.

[17] Vincent Tinto. 1987. Leaving college: Rethinking the causes and cures of student
attrition. ERIC.

[18] Vincent Tinto. 2012. Completing college: Rethinking institutional action. University
of Chicago Press.

[19] Robert J Vallerand. 1997. Toward a hierarchical model of intrinsic and extrinsic
motivation. In Advances in experimental social psychology. Vol. 29. Elsevier,
271–360.

[20] Sanne GA van Herpen, Marieke Meeuwisse, WH Adriaan Hofman, and Sabine E
Severiens. 2019. A head start in higher education: the effect of a transition
intervention on interaction, sense of belonging, and academic performance.
Studies in Higher Education (2019), 1–16.

[21] William MWaite, Michele H Jackson, Amer Diwan, and Paul M Leonardi. 2004.
Student culture vs group work in computer science. In Proceedings of the 35th
SIGCSE technical symposium on Computer science education. 12–16.


	Abstract
	1 Context, Motivation & Background
	1.1 Belonging as a psychosocial construct
	1.2 Belonging in transition to higher education
	1.3 Belonging in Computer Science

	2 Problem Statement
	3 Research Questions & Methods
	4 Expected Contributions
	References

