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Abstract

Wikipedia, the open crowdsourced encyclopedia that anyone can edit, ranks among the top ten most-visited websites globally.
Its integration into university curriculum as an innovative educational tool is a slowly growing trend; however, many higher
education institutions have yet to fully grasp its potential. In response, a specific optional module for Wikipedia editing,
designed for the selected undergraduate science courses at the School of Advanced Studies, Russia, was implemented as
an optional extra credit service-learning activity, a teaching methodology combining meaningful service to the community
with curriculum-based learning. Students who chose to participate and those who preferred not to participate in the activity
were invited to participate in a research project to explore their perspectives and experiences. In total, five sessions of focus
group discussions were conducted with participants (12 females and 2 males) in one set and non-participants (5 females and
4 males) in another to identify students’ perspectives on themes such as their interest in science, reasons for their choices, and
their expectations before the activity while post-experience focus group discussions were used to identify the perspectives of
participant students on themes, encompassing contribution of the service-learning activity, acquisition of new skills, and the
development of prosocial behaviors. Students’ opinions on integrating social responsibility topics into the curriculum were
also explored. The results extracted from these focus group discussions, analyzed through consensual coding, revealed factors
promoting student participation, like interest in the subject, novelty of the activity, and grade improvement opportunities, as
well as factors deterring participation, such as concerns about academic benefits, workload, and time constraints. Further-
more, the results demonstrated that Wikipedia editing serves as a novel teaching methodology, promoting student learning
and development in digital literacy and information literacy, which are among the twenty-first-century skills. Interestingly, at
the same time, not all students could address the value of contributing to open, crowdsourced knowledge for public service
or interpret this activity as an academic service-learning. These suggest that Wikipedia editing is an innovative teaching
approach, fostering students’ learning and development while also indicating its potential to enhance students’ understanding
of responsible citizenship and public service in the digital age.
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Introduction
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et al 2022; Schmidtke and Cornel 2020). Fueled by the dis-
ruptive advancements of the fourth industrial revolution,
including the developments in the life sciences and infor-
mation technology (Bradu et al 2022; Pallen 2016), this has
led to the evolution of dynamic and multifaceted landscape
in genetics, genomics, and public health where different
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players, from commercial companies to social media, are
contesting for attention, trust, and impact in shaping the
field and its applications (Toussaint et al 2022; Gasteiger
et al 2022; Basch et al 2021a; Basch et al 2021b; Schmidtke
and Cornel 2020). Among these players, Wikipedia, the open
crowdsourced encyclopedia, launched in 2001 (Staki¢ 2009),
ranks as one of the top ten visited websites globally and the
most visited website for reference materials/dictionaries and
encyclopedias (Similarweb 2023). It goes without saying
that students use Wikipedia widely, probably more than any
other social group. For example, it was reported that Wikipe-
dia is seen as a major health information resource in various
settings not only for patients but also for the rest of society
including students and physicians seeking health informa-
tion online (Smith 2020). Given the common practice of
students reading Wikipedia, why not encourage them to edit
it? Approaching the study of biology, science, and technol-
ogy through innovative methods such as Wikipedia edit-
ing could offer not only valuable opportunities for student
development but also the potential to foster better-informed
communities. In today’s complex landscape of life sciences,
technology, public health, and environmental concerns, this
is becoming more critical than ever, especially in a climate
of misinformation and false widespread beliefs (Crosswaite
and Asbury 2016). For instance, despite significant progress
in medical genetics and genomics, factors such as a lack of
community engagement due to insufficient knowledge, poor
communication, and language barriers continue to hinder
access to genetic services among certain populations (Khan
et al 2016; Adams et al 2015).

Academic service-learning (ASL), which finds its roots in
experiential learning theory, stems from the holistic learn-
ing model of Kurt Levin, John Dewey, Jean Piaget, Wil-
liam James, Carl Jung, Paulo Freire, Carl Rogers, and others
(Kolb 1984; Kolb and Kolb 2005). It might be referred to
as a teaching methodology combining meaningful commu-
nity service with curriculum-based learning (Kraft 1996).
Increasing numbers of colleges and universities incorporate
in a curriculum different form of ASL (Linares et al. 2021;
Pérez-Ordas et al. 2021, Chrisman-Khawam and Manzi
2020; Horning et al. 2020; Chiva-Bartoll et al. 2020; Bringle
and Hatcher 2000; Gasparis et al. 2017; Begley 2013; Ngai
2006; Ottenritter 2004). Studies show that an ASL-inte-
grated curriculum is beneficial since it may increase student
interest, facilitate curricular learning outcomes, professional
skill acquirement, and cognitive development, and increase
the sense of community engagement and social responsibil-
ity (Tanna et al. 2020; D'Alessio et al. 2021; Pilling et al.
2021; Bazzett et al. 2018; Webb 2017; Parsi & List 2008;
Begley 2013; Yorio & Ye 2012; Groh et al. 2011; Cashman
& Seifer 2008). This leads to the idea that contributing to
open-source information through academic writing com-
bined with digitization, as a form of community service,
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could potentially foster student development, exemplified
by Wikipedia editing. In line with this, there is increasing
awareness of Wikipedia editing for teaching purposes (Davis
et al. 2023; Kahili-Heede et al. 2022; Moscovici et al. 2022;
Romo and Rokop 2022; Rubin 2022; Stakié, et al. 2021;
Ceballos, et al. 2021; Klein 2018; Apollonio et al. 2018;
Sigalov and Nachmias 2017; Azzam et al. 2017; Burdo
2012; Chiang et al. 2012) while most academics are skepti-
cal about Wikipedia (Jemielniak 2019). Thus, many higher
education institutions have yet to fully grasp the potential
of Wikipedia.

The present study, which explores the utilization of
Wikipedia editing as a tool in biology, science, and tech-
nology education, presents the implementation and quali-
tative analysis of a Wikipedia-based ASL model designed
for students enrolled in selected courses at the School of
Advanced Studies (SAS), University of Tyumen, Siberia,
Russia. SAS, established in 2017, places a strong emphasis
on both teaching and research. The medium of instruction
at SAS is English while the mother tongue for almost all
students is Russian. However, for non-local international stu-
dents, it is often another language. The ASL included the
academic writing and/or translation of selected articles from
English Wikipedia and the generation of a new Wikipedia
article in the language of the student’s mother tongue with
the following aims: (i) fostering the students’ learning of a
specific subject by writing or editing the digital content of a
selected Wikipedia article, (ii) advancing the skills of digi-
tal literacy, information literacy, and communication (and
language translation skills), and (iii) nurturing prosocial
behaviors and attitudes by increased awareness for respon-
sible (digital) citizenship and public service due to service
learning. By studying science and technology education
through innovative approaches like Wikipedia-based ser-
vice learning, this research indirectly fosters better-informed
communities. Moreover, by detailing its application in a spe-
cific geographic context, such as Siberia, the paper has the
potential to shed light on practices and challenges in regions
with unique socio-cultural dynamics. Thus, this study pos-
sesses the potential to contribute significantly to the com-
munity genetics by bridging the gap between education and
the practical aspects of life sciences, genetics, and public
health within diverse communities.

Methods
Methodological approach

The research is based on a qualitative methodological
approach conducted through focus groups. The implemen-
tation of Wikipedia-based ASL activity and associated
focus group studies was divided into separate tasks, each
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carried out individually by the authors. The focus groups
were guided by a structured approach, based on a funnel
model. This approach begins with broad questions and
gradually narrows down to specific ones, covering various
thematic areas for discussion (Grunig 2008).

Sampling

Before the research started, researchers got institutional
ethical permission, and students were introduced to
informed consent for research participation. These stu-
dents, the second- and third-year students who either
take the “Science and Technology” or the “Unit of Life”
in the School of Advanced Studies (SAS), University
of Tyumen, Russia, were given an optional assignment
for editing a selected Wikipedia article. For data collec-
tion, the students got their codes without their names or
initials to ensure anonymity. The same codes were used
in the citations of the research participants’ answers
with the letter P for participants who signed up for the
Wikipedia-based ASL assignment and took part in the
focus group discussions and NP for non-participants, who
did not take the assignment but took part in the focus
group discussions. Out of 52 students, 24 students (P)
took the assignment and 14 of them joined the focus
group discussions, while among the 24 students (NP)
who did not take the assignment, 9 students took part in
the focus group discussions. Thus, a total of 23 students
(17 females and 6 males) (Table 1) were engaged in five
sessions of focus group discussions. The target sample
was used based on the researchers’ decision about sample
typicality (Cohen et al. 2000). Furthermore, researchers
considered the importance of focus group homogeneity,
which is “... essential for group interaction and dynam-
ics.” (Grgnkjer et al. 2011, p. 23). As also summarized
in Table 1, the homogeneity of research participants was
fulfilled through these elements: (i) all participants were
second-year students from the Science And Technology
class, (ii) with the same experience of participation in
the assignment.

ASL assignment

The ASL activity was introduced as a Wikipedia editing
assignment aiming for the introduction and implementation
of the Wikipedia editing assignment. This was based on four
pillars: (i) vision and goals, (ii) strategy and team building,
(iii) teaching and implementation, and (iv) reflections. In the
first week, students were introduced to the Wikipedia editing
assignment, including the vision and the goals. The assign-
ment was delivered according to a specific strategy that the
students were divided into five teams, each consisting of 5-6
students. Students were encouraged to choose their topics in
consultation with the course professor and fostered student-
centered learning of “Wikipedia Basics” such as accessing
the information, evaluating information, and creating infor-
mation. Besides, teams were regularly instructed according
to a 4-week plan during which each team had a special con-
sultation with the course professor on a weekly basis that
students were further facilitated for finding reliable sources,
reading, drafting, consultation, and rewriting. Students also
compared the relevant Wikipedia content in English and in
their preferred Wikipedia editing language. These activities
took place after the regular class hours and lasted about 3 h
per week of the professor’s office hours for about 20-30 min
for each student groups. Often students were also asked to
schedule and conduct expert interviews (consultation) in
their subject when necessary.

Data collection and analysis

Five focus group discussion sessions were conducted. This
included one focus group discussions for nonparticipants
and four for participants. Thus, one pre-experience and
three post-experience of participants’ focus group discus-
sions were conducted before and after the ASL activity,
respectively. The group discussions were audio recorded
and transcribed (Express Scribe Professional software from
NCH Software, USA).The transcripts were checked to assure
accuracy then thematically analyzed by the consensual cod-
ing method (Merriam 1998; Creswell 2014). The details of
the data collection and analysis are given in below sections.

Table 1 Characteristic of
students who participated or did

not participate in the optional Number of students

Course name/year

Science and technology/2 Unit of life/3

Wikipedia-based ASL activity.
Among these students who
took part in the focus group
discussions are shown as bold
together with the focus group
codes in parentheses (F, female;
M, male; P, participant; NP,
nonparticipant; FG, focus
group)

Total
Participant (P) students
Nonparticipant (NP) students

P/FG4, P/FGS)

Nonparticipant students in the Focus group study (NP/FG1)
Participant students in the focus group studies (P/FG2, P/FG3, 14 (12 F,2 M)

Participant and nonparticipants in focus groups

47 (34 F, 13 M) 5@F, 1 M)
23 (20F,3 M) 2(1F, 1 M)
24 (14 F, 10) 3F
95 F,4M) None

None
23(17F,6 M) None
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The focus group discussions were built to evaluate the
impact of the ASL assignment descriptively in terms of the
learning outcomes:

e Practicing and delivering a new topic related to the
course subject

e Acquiring and advancing the skills of information lit-
eracy, digital literacy, and communication

In addition, the increased motivation and interest in sci-
ence and technology topics, besides developing a sense of
social responsibility as digital citizens, was also considered.
Thus, this research has been conducted to understand stu-
dents’ learning and development, how students perceive and
understand Wikipedia editing assignments as ASL, and how
they reflect on participation in ASL activity. The results shall
be presented in this paper. As an added value, this research
also promoted ASL among students who need to be aware
of the concept and in the institution where ASL has not been
implemented in the curriculum.

Focus group topics for discussions were grouped into
three areas of questions. The first group of questions was
designed for nonparticipant students (NP/FG1,Table 1) to
identify their perspectives on key themes, with a focus on the
students’ interest in science, the reasons for not participating
in the ASL and opinions on social responsibility topics in a
curriculum. The second group of questions were designed
for participant students’ perspectives before ASL activity
(pre-experience). These questions were directed in focus
group discussions conducted through P/FG2 (Table 1). The
questions were aiming for identifications of perspectives on
key themes, with a focus on the students’ interest in science,
the reasons for their choices, and their expectations. The
third group of questions was dedicated to the examination
of post-experience perspectives, in three sessions of focus
group discussions (P/FG3, P/FG4) P/FGS5) encompassing the
contribution of participating in ASL activity, the acquisition
of skills, and the development of prosocial behaviors and
attitudes. Furthermore, the question of social responsibility
and its integration into the curriculum was addressed (opin-
ions about social responsibility topics in a curriculum). The
themes and questions asked to each focus group are given in
the Supplementary Material 1.

All focus group discussions were audio recorded, and
in the second phase, the recordings were transcribed using
Express Scribe Professional software from NCH Software
(USA). Additionally, manual checking was performed by the
author (who conducted the focus group sessions) to ensure
the accuracy of the transcriptions. Based on the first phase
of “pure” transcription, in the second phase, consensual
coding (Merriam 1998; Creswell 2014) was conducted by
both of the authors. The themes, patterns, and codes within
the qualitative data were identified and agreed upon by
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working separately and together. Specifically, during the
analysis process, a portion of the data was independently
coded, and then, codes were compared. Any discrepancies
or disagreements were discussed and resolved through con-
sensus-building discussions. Also, regular meetings were
held by the authors to review the coding process, compare
interpretations, and discuss emerging themes. Through these
discussions, the aim was to refine and validate the coding
process. The coding process was utilized to analyze and
categorize data to identify patterns, themes, and concepts
within the dataset. A thorough familiarization with the data
was initiated involving the reading and re-reading of tran-
scripts and notes to understand the content comprehensively.
In the initial open coding stage, the data was broken into
smaller, more manageable units. These units were phrases,
sentences, or paragraphs that captured a single idea or con-
cept. In the second axial coding phase, connections between
codes were established. This involved organizing codes into
broader categories and subcategories. After that, categories
were further refined, and core categories that captured the
essence of the data were selected. The coding process was
completed when the point of data saturation was reached,
where new data was no longer contributing significantly to
understanding the research topic. It is essential to emphasize
that detailed memos were kept throughout the coding pro-
cess to document thoughts, insights, and reflections about
the data, the codes, and emerging patterns (Creswell 2014).
Furthermore, new data was continuously compared to previ-
ously coded data during the coding process to ensure that
the emerging categories and themes remained consistent and
accurate, which resulted in the thematic data tree. The the-
matic data tree is shown (Fig. 1) and used for further results
presentation and discussion.

Results
Overview

The study design allowed for comparative focus group
analysis between participants and nonparticipants, as well
as analysis of participants for their pre- and post-experience
perspectives. The data collection of the study lasted for a
period of 5 weeks with three distinct stages as shown in
Fig. 2. These stages encompassed the experience of ASL
assignment itself along with pre- and post-experience focus
group discussion sessions. The pre-experience stage, which
took place in the first week, involved two categories of stu-
dents: those who chose not to participate in the ASL assign-
ment or nonparticipants and those who chose to take part in
the ASL activity, or participants. From these categories, par-
ticipants were recruited to form two separate focus groups,
the first comprising non-participants (NP/FG1) and the
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Pre-experience

Participants

Students’ Perception of Post-experience

Participation in ASL activity &
Understanding of ASL

Interested in Science
Grades related
Skills related
Interests related
Educational trajectory
related
Gaining skills related
Educational trajectory
contribution
General educational
contribution
IT/ Wikipedia basics
Translation skills
Academic writing
Professional terminology

B Affirmative opinions

Interest in Science

|

Reasons

Expectations

Contribution of participating in
the ASL activity

S —

Skills acquisition

Pro-social behaviours and
attitudes

Opinions about social
responsibility topics in a
curriculum

Interest in Science

Non-participants

Reasons for non-participation

Opinions about social
responsibility topics in a
curriculum

Fig. 1 Data tree obtained from focus group discussion sessions

second consisting of participants (P/FG2) (Fig. 2). Results
of this pre-experience stage focus group discussions are
presented in the below sections “The profile of nonpartici-
pant students” and “The profile of participant students.” The
ASL stage was the second stage, during which participant
students (P/FG2) were introduced to the Wikipedia editing
assignment (Fig. 2). Following this, in the post-experience
stage, the participant students were introduced to three focus
group discussion sessions. The results of this stage are pre-
sented in the section “Students’ experiences after the ASL
activity.”

The profile of non-participant students

A single focus group discussion session (NP/FG1, Fig. 2)
was conducted among students who preferred not to par-
ticipate in the optional Wikipedia-based ASL activity. The
discussion addressed three major themes: interest in natural
and applied sciences (N&AS), reasons for non-participation,
and opinions about social responsibility topics in the cur-
riculum. In the analysis of non-participant students’ views
about their interest in N&AS, it was observed that in this

J Interested in Science
Not-interested in Science

Affirmative opinions

General
translation
Translation

in science

In English

In mother
tongue

group, opinions were not unanimous. This group of non-
participant (NP) students (S) displayed diverse perspectives,
which can be categorized into those who were interested in
N&AS and those who were not.

I am especially interested in N&AS, particularly in
biology. (NP, S1)

I am especially interested in zoology, particularly ani-
mal evolution. (NP, S2)

Ever since I was 8, I have been interested in N&AS. 1
played with laboratory sets and games. I was especially
interested in chemistry and biology in school, even
though my teachers weren’t very encouraging and sup-
portive. (NP, S6)

I enjoy N&AS. It was my main interest in primary and
high school. Among others, I am interested in biology
and computer science. (NP, S11)

I genuinely enjoy biology, but I am not sure if N&AS
are my field of interest. I am primarily interested in
education. Also, I am interested in film studies because
it correlates with my non-academic interests (hobbies).
(NP, S5)
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Pre- Wikipedia Editing Assignment
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Teaching &

Team Building Implementation

Reflections

Post-experience

(Service-Learning Activity)

Week 3 ‘

Week 2 A

Reading
Drafting
Consulting
Rewriting

Overview
Wikipedia Basics
Finding reliable
sources

Reading

Week 1
|

Introduction
FG Discussions

Fig.2 The study lasted for a period of 5 weeks with distinct stages
and components. Pre-experience and post-experience stages repre-
sent the periods at which focus group analyses were conducted. In
between, Wikipedia-based service-learning activity was instructed
and implemented. The first focus group discussion was dedicated to
the insights from the nonparticipant students (NP/FG1). This focus
group had 5 females and 4 males, a total of 9 students. The second

I am not sure if I am interested in N&AS. I don’t
see N&AS as something exciting and inspiring for
discussion. Furthermore, as an important issue, I see
language boundaries since we studied N&AS in Eng-
lish. (NP, S6)

Natural and applied sciences tickle my curiosity, but
I don’t like to go in-depth because they are not the
focus of my interest as humanities are. I made that
distinction in middle school because I had excellent
humanities and social sciences teachers, and they
triggered my interest in humanities. (NP, S10)

My academic interest is not in natural sciences but
in humanities, psychoanalysis and anarchist studies.
I was interested in natural sciences in my middle

@ Springer

Week 5 Week 6
Week 4 ‘ Consulting FG Discussions
Rewriting
Peer reading Finalization
Consulting
Rewriting

focus group discussion was dedicated to pre-experience perspec-
tives of participant students (NP/FG2), while three additional focus
group discussions were arranged for these students to identify their
post-experience perspectives (NP/FG3, NP/FG4, NP/FGS5). These
four focus group discussions of participant students had 12 females
and 2 males, a total of 14 students (human icons were obtained from
Freepik, October 2023)

school; unfortunately, my teachers killed that inter-
est with their approach and teaching styles. (NP, S8)

The next theme discussed during the focus group study
was the reasons for not participating in the ASL activity
(reasons for their choices). Results show that students had
various reasons, which might be grouped into three content-
related groups:

1. Organizational and personal reasons

I missed the deadline. (NP, S1)Because I don’t like
professors who teach N&AS at our institution. (NP,
S2)This activity requires too much work. That’s why I
didn’t choose it. (NP, S8)
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2. Studying overwork

Lack of free time and course overload. I would like to
participate but my current situation doesn’t allow me
to participate because I don’t want to sacrifice my stud-
ies. (NP, S4)Because I am overwhelmed with studies
and I have my part-time job and can’t participate in
everything the institution offers. (NP, S9)Because at
that time I felt depressed because of other professors’
feedback and all my studies and didn’t have energy for
anything. (NP, S7)

3. Lack of motivation

Because I don’t see any concrete reason for how this
activity might improve my skills. (NP, S10)I didn’t find
it interesting for me and my further academic devel-
opment. (NP, S3)I don’t think it is an activity which
might improve something globally and I don’t think
that I would enjoy it. (NP, S6)

The course workload and lack of time appear to be an
effect on nonparticipants. Besides, when students tend to
fail to find any benefit for their academic development, they
seem to prefer not to take the assignment.

The third theme discussed with students was related to
their opinions about social responsibility topics in a curricu-
lum. The non-participant students were unanimous about the
importance of social responsibility in the higher education
curriculum.

Yes, because making science not an isolated part of the
world but something which might contribute to society
and share with the broader community. (NP, S7)
Absolutely, because that is the way we improve our
society and country. (NP, S10)

Yes, since we need to be more aware what is going
on around us, not just focused on classics. (NP, S12)

The profile of participant students

The pre-experience focus group attendees (Fig. 2, P/FG2)
were recruited from 25 participant students (20 females and
3 males from the Science and Technology class and 1 male
and 1 female from Unit of Life class). Thus, 14 students
(12 females and 2 males) preferred to take part in the focus
groups discussions. These 14 students were all second-year
students in the Science and Technology class, and they were
expected to select their academic track or major at the con-
clusion of their second year.

During focus group discussion sessions, three major
themes were tackled: interests (in science), reasons, and
expectations; thus, they were asked about their interest in
Natural and Applied Sciences (N&AS) as an academic sub-
ject, their reasons for deciding to participate in the ASL
activity, and their expectations from ASL activities in the

context of their educational trajectory, as well as the context
of acquiring new skills.

In order to identify if the course subject had an impact on
students’ preferences for the participation in the ASL activ-
ity, students were asked about their interest in N&AS. Fol-
lowing the data tree in Fig. 1, results show that this group of
student (S) participant(s) (P) is unanimous about their inter-
est in science consistently, a trend which was not identified
in the first focus group analysis described in the previous
section. In other words, they showed higher levels of interest
in science, emphasizing the following:

I’m interested in physics because of its applicability
and how we connect physics with everything we live
in. I found that I liked N&AS when I entered univer-
sity. (P, S1)

N&AS are my main interest especially those sciences
which explain human behaviour. I would be interested
that my future work might help people to improve their
life. (P, S4)

I am interested in biology, especially animals and
vet medicine. My interest in N&AS started when we
started to learn anatomy. All in all, I would say I'm
interested in the interdisciplinary field of marketing
behaviour and biology. (P, S8)

I’ve always been interested in N&AS, but I also enjoy
S&H. However, my preferences are based on my fam-
ily context because my mother is a medical doctor and
my father a chemist. Still, I can’t say that N&AS are
more attractive to me. (P, S11)

When the students were asked about their reasons for
choosing the Wikipedia editing assignment. Their answers
might be grouped into three thematic content groups.

1) Grade-related reasons

Bonus grades at the beginning, but when I started
to look for wiki articles, I've found it interesting,
and I can learn something new. Also, it helps me
to practice my translation skills. (P, S1)

Initially to enhance the grade but also I was think-
ing about my cousin who is studying medicine
and doesn’t have literature in English. (P, S4)
Because I'll get additional points. (P, S19)

2) Skills related reasons
I think I can learn something new. (P, S12)
It’s cool to have your own Wiki page. It’s a good

experience to investigate different learning pos-
sibilities and gain new skills. (P, S16)
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3) Interest-related reasons

Because of my interest to try something new. I’ve
never done anything like this. At the same time I
wanted to discover a new thing but also to partici-
pate in SL activity. (P, S7)

It sounds interesting for me to be part of some
project and to be part of something which is new
at our institution. (P, S8).

The opportunity for grade improvement due to the assign-
ment was important for students and learning something new
in a new learning environment. Furthermore, it was interest-
ing to notice that a bonus grade was the initial motivation
for some students. However, while participating in the ASL,
they discovered how it might be helpful for their relatives
and other students. It might be said that students found and
brought to consciousness the ASL voluntaristic element,
which might be interpreted as a crucial added value.

Following the discussion on the theme of students’ rea-
sons, the discussion of the third theme, the students’ expec-
tations from the assignment was conducted. Results showed
that students had two potential prospects: (1) the potential
of the assignment to contribute to their educational trajec-
tory (ET) and (2) the potential of the assignment for the
development of different skills. Thus, there is some degree
of overlap between the students’ reasons and expectations
in terms of skills acquisition, but in general, the reasons
for participation and expectations are different. This sug-
gests that the motivation (reasons) and expectations are not
aligned fully. Students showed that their expectations are
much more focused on developing different, broader aca-
demic and non-academic skills than on their educational
trajectory, especially in science. Since Science and Tech-
nology was a core course, it was required to be taken by all
students before they chose a major (educational trajectory):
Information Technology, Cultural Studies, Life Sciences,
Economics, Film and Media Studies, History, Sociology and
Anthropology. Students did not think the assignment would
benefit their “educational trajectory” or academic pathway.

Not going to help me much in terms of ET in biol-
ogy but it’s interesting to learn something new. I think
going to the library and learning something new from
there will be beneficial. Competencies in terms how
Wikipedia is functioning - IT skills. (P, S1)

This experience will heat up my interest in the topic
I’ll investigate. Also, I like this old-fashioned approach
to go to the library and read materials. Also, inter-
disciplinary knowledge as a part of competencies and
argumentation skills. (P, S2)

Will help me with my translation skills. Knowledge for
general academic development (to know more about
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different disciplines) of my professional personality,
writing and translational skills. (P, S3)

It wouldn’t help me in my educational trajectory, but
I’'ll improve my academic and writing skills in the
Russian language because we are not learning how to
write academically in our mother tongue. In terms of
competencies, I think that linguistic competencies will
be developed. (P, S6)

Emphasizing interdisciplinarity. I think I will develop
my organizational skills and gain some knowledge in
academic writing. (P, S10)

It won’t really help me in my educational trajectory
but it is an interesting experience in terms of how to
translate articles, how to write and so on. (P, S13)
Writing skills and searching for reliable information.
Also, writing skills in Russian language, so I think it’s
good. Also an attitude how I can help someone from
the general audience to understand scientific language.
(P, S14)

From the students’ answers, it was evident that they
expected to acquire new skills, including writing, language
translation, and organizational skills, in addition to their sub-
ject knowledge. Interestingly, some students were able to
anticipate the benefits of the assignment in a deeper context:

...searching for reliable information... (P, S14).
...Also, I will develop my research competencies and
academic responsibility in terms we have to think
about what we write publicly and not some informa-
tion which is not confirmed and scientifically checked.
(P, S4)

These students’ statements confirm one of the assign-
ment’s learning goals, which pertains to information literacy
skills (categorized under Academic writing and Wikipedia
Basics in Fig. 1). However, most students were unable to
anticipate this aspect during the focus group discussions
conducted before the ASL activity (as shown in Fig. 2, the
pre-experience stage).

Students’ experiences after the ASL activity

The ASL activity revealed the diverse interests of 26 par-
ticipant students in their chosen Wikipedia editing topics,
ranging from “Do-it-yourself biology” to *“ Genetic epi-
demiology,” “Psychiatric medication” and “Bioethics,” as
evidenced by the copy of the collaborative online spread-
sheet filled out by students (Table 2). From this group of
students, the attendees of the focus group (12 females and
2 males) tackled the questions to address students’ experi-
ences relevant to themes of contribution of ASL activity,
skills acquisition, prosocial attitudes and behaviors, and the
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Table2 Topics and language chosen to be edited by students who
preferred to participate in the Wikipedia editing assignment. The top-
ics are ordered according to original student entries in the online col-
laborative spreadsheet

Topics chosen by students Language of editing

Divided consciousness Russian
Hazards of synthetic biology Russian
Bioethics Indonesian
Ecomodernism Russian
Do-it-yourself biology Russian
Psychiatric medication Russian
Brain-reading Russian
Retinohypothalamic tract Russian
Knockout mouse Russian
Praya dubia Russian
Genetic epidemiology Russian
Technology assessment Russian
Emerging technologies Russian

Impact of COVID-19 on neurological outcomes Russian

Genopolitics Russian
Functional neuroimaging Russian
History of biotechnology Russian
Future food technology Indonesian
Neuroscience of sex differences Russian
d Subunit GABA (A) receptors Russian
Cortical homunculus Russian
Biotechnology risk Russian
Our post-human future Russian
Science wars Russian
Social construction of technology Russian
Anticipation (genetics) Russian

question of socially responsible science, citizenship, and its
support and encouragement.

In the discussion about the contribution of the ASL activ-
ity (Fig. 2, P/FG3), it might be said that students’ answers
covered two directions. The first direction is one in which
they clearly stated that they do not notice the contribution of
the ASL activity to their educational trajectory, while at the
same time, in the second direction, they strongly emphasized
general educational or academic contribution. This is clearly
visible from students’ answers:

Has not contributed to my edu trajectory in science in
particular but stimulated my interest in being editor in
Wikipedia. So, It was interesting to me to enhancing
and expanding my knowledge in that matter. (P, S1)

I don’t think that SL activity didn’t contributed to my
educational trajectory but it helps me to understand
how the site (Wiki) works. (P, S2)

For educational trajectory in science not, but as a gen-
eral educational experience it was useful. (P, S11)

I wouldn’t say it contributed to ET in science but as a
general educational experience was incredibly useful.
(P, S12)

I don’t think it has affected my educational trajectory
and it was quite complicated to me to think about these
scientific things but it was interesting to me to par-
ticipate in this type of the project and these activities
might be handy in the future. (P, S14)

In parallel with “the contribution of participation in ASL
activity,” students expressed the acquisition of new skills or
in broader sense, the competencies. Students’ specifically
underlined acquiring I'T/ Wikipedia managing and informa-
tion literacy (finding the reliable sources, editing the con-
tent and citing appropriately the reliable sources) skills and
translation skills as benefits but also particularly emphasized
translation in science, skills related to academic writing, and
time management. Moreover, they stressed the acquisition
of professional terminology in English, Russian, and Indo-
nesian, for example.

As for knowledge and skills, I found some html codes
in Wikipedia. Moreover, I found out how to do refer-
ences in different ways. As for attitude, it makes me
curious, and I want to do more. (P, S1)

I improved my translation skills, especially in science.
Also it helps to distinguish types of information, which
are important and which are not crucial for the reason-
ing. (P, S2)

I improved time-management and prioritising assign-
ments. (P, S4).

How to make references and how to create pages on
Wikipedia. I learnt how to look at a specific topic from
a different perspective (historical, present and future).
Also, the importance of peer review helps me. For
instance, my mother, as an expert in the field, helped
me a lot. (P, S5)

Translation skills, I learned professional terminology
in English and Russian, I acquired the skill of data
management and scientific content. (P, S11)

On the theme of pro-social attitudes and behaviors, which
was discussed in the final postexperience focus group ses-
sion (P/FGS5, Fig. 2), students’ views on Wikipedia editing
as an assignment that gives the opportunity for community
service (such as increasing the content/quality of open infor-
mation, increasing the language diversity) and thus as an
activity for responsible citizenship were mixed and oppos-
ing. Regarding this, focus group interview transcripts of
students describe their experiences and opinions on service
learning that might be subsumed under two categories: (1)
students who doubt pro-social attitudes and behaviors as a
result of Wikipedia editing and (2) students who recognize
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pro-social attitudes and behaviors as a result of Wikipedia
editing.

I think that this activity wasn’t a real service-learning
activity because we don’t know to whom we are help-
ing and what specific group of people really need it. |
didn’t feel I was helping people. (P, S2)

It is a bit controversial because I don’t know how much
I help the society (P, S3)

On the other hand, some students had different opinions:

I understand the importance of that activity. I opened
some new horizons for other people who don’t know
English. (Editing Wikipedia in Russian) (P, S5)

I understand that it’s important to be helpful to other
people. This activity showed me I can be helpful for
people not being in contact with them. I’ve learnt I
can use devices to help people and I will do so in the
future. (P, S6)

In parallel with the opinion of nonparticipant students,
participant students’ focus group discussion (Fig. 2, P/FGS),
regarding the opinions about social responsibility topics in
a curriculum, were consistent. They all expressed it as an
important dimension of education.

For sure, because that is the way we improve our
broader views in education. (P, S5)

Yes because it gives people more information and
views about some social problems which we can’t get
only from scholarly written books. It’s not everything
about classics, it’s much more about real people. (P,
S6)

Personally, I believe that these activities are crucial in
the curriculum because they provide us with a broader
insight into the world and real problems in the local
community. (P, S10)

It is absolutely necessary to include them. Why?
Because it is a reality. Reality is not something that
happened in the 5th century. (P, S12)

However, there were some concerns about the way it
should be included in the curriculum. For example, it was
stated:

Should be included, encouraged, praised but not forced
or mandatory because students might be repelled from
that activity. (P, S1)

I really appreciate activities like this and I think there
should be more. What is crucial is that they should be
elective. (P, S13)

Thus, the inclusion of social responsibility and commu-
nity service in curricula appears to require special considera-
tion for not being mandatory besides other concerns, such as
the context of social engagement and grading as expressed
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by the students. However, students were clear about the
importance and recognition of social responsibility in a cur-
riculum which is valuable input for curriculum creators in
the (Russian) higher education system.

Discussion

In the present study, qualitative analysis of the student opin-
ions on an optional module for Wikipedia editing, imple-
mented at the School of Advanced Studies, University of
Tyumen, Russia, is described. This module, part of “Sci-
ence and Technology” and “Unit of Life” undergraduate
courses, was incorporated as an extra-credit service-learning
activity. The students were categorized as participants and
non-participants. Following the recruitment of focus group
attendees from this pool of students, perspectives of students
were examined through five focus group discussion sessions,
concentrating on seven different themes before and/or after
the Wikipedia-based ASL activity. The primary objective of
the study was to determine how this assignment facilitated
student development and encouraged pro-social behaviors
and attitudes through service learning. Our results show that
the opportunity for grade improvement, acquiring of new
skills, and novelty of the activity were among the reasons for
student preference for taking the optional Wikipedia-based
ASL assignment. Specifically, when comparing nonpartici-
pants with participants, it becomes evident that the course
subject plays a crucial role in students’ choice to engage in
a Wikipedia-based ASL assignment. Additionally, the study
of non-participant students reveals that the overall course
workload and a lack of time seem to influence their choice
not to participate in ASL. Furthermore, when comparing
non-participant students with participant students, we found
that if students do not perceive any academic benefits, they
are more inclined to avoid taking on the assignment.

In general, a gratifying and positive student experience
due to participating in the activity was the result of our
study, which is in line with similar studies conducted in
Wikipedia-based teaching (Apollonio et al. 2018; Azzam
et al. 2017; Chiang et al. 2012; Burdo 2012) . While further
research is needed to assess student learning (Maggio et al.
2020), our findings show the key benefits from a student per-
spective: communication skills, digital literacy, and informa-
tion literacy. These results align with the literature findings
suggesting that communication skills, digital literacy, and
information literacy, such as the ability to locate publicly
available reliable sources, convey digital information clearly,
and analyze and condense primary literature, are the ben-
efits of Wikipedia editing assignments (Kahili-Heede et al.
2022; Ceballos et al. 2021; Maggio et al. 2020; Apollonio
et al. 2018; Azzam et al. 2017; Burdo 2012; Chiang et al.
2012). However, whether the assignment improves students’
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overall writing skills remains a question (Burdo 2012), a fac-
tor we did not address in our study. Additionally, our analy-
sis revealed that there was a clear emphasis on the idea that
students did not consider the benefits of Wikipedia-based
ASL activity as a contribution to their educational trajec-
tory. These results suggest that Wikipedia editing presents
an exciting new learning opportunity for university students,
fostering their learning and promoting the development of
twenty-first-century skills, particularly information literacy
and communication, which can be considered foundational.
However, in our case, it seems that students did not have a
holistic perception of their learning experience and curricu-
lum. They appeared unaware that the learning of specialized
educational pathways depends on their foundational educa-
tion. This underscores the importance of nurturing students’
understanding of their curriculum and addressing how the
learning outcomes of each course contribute to their educa-
tional journey within the curriculum. Furthermore, it empha-
sizes that curriculums in higher education should not solely
focus on achieving learning outcomes based on academic
content. They should also incorporate activities and tasks
that impart social responsibility and an understanding of
societal needs.

Another aspect of our Wikipedia-based ASL module
relates to its “service” dimension in the service-learning
activity. Voluntary community service, as a proactive
expression of social responsibility, where individuals or
organizations take it upon themselves to make a positive
impact on their communities, is crucial. In a time when the
convergence of life sciences, genetics, and technology is
becoming ever more essential for enhancing public health
and dealing with ethical, legal, and societal matters, our
educational program holds significance for advancing these
matters. This prompted the questions about the position of
“service” within the university curriculum. Moreover, we
inquired whether Wikipedia-based ASL, as a form of com-
munity service, enhanced students’ sense of social respon-
sibility. Both participant and non-participant students were
unanimous about the importance of curricular emphasis on
community service as a manifestation of social responsibil-
ity. More broadly, students were clear about the importance
and recognition of social responsibility in a curriculum,
which provides valuable input for curriculum creators in
the (Russian) higher education system.

However, students also expressed a special concern about
the status of social responsibility, indicating a preference for
it not to be mandatory, among other concerns, such as the
context of social engagement and grading. Indeed, while
curricular integration of social responsibility is considered
important, our study showed that not all students were able
to identify the Wikipedia-based ASL activity as community
service, relevant to social responsibility. Basically, the idea
of better-informed communities by contributing Wikipedia

as a meaningful community service was not clear for all
students. For some students, the lack of direct social inter-
action was perceived as a requirement for a sense of social
responsibility. Interestingly, the university students in the
2020s are born into world of digital societies; they spend a
considerable time in social media globally with the younger
generation spending more time (Buchholz 2022; Saha and
Guha 2021; Rideout 2015), and students in Russian higher
education institutions (HEISs) are no exception. For instance,
research shows that students from the Russian State Univer-
sity for Humanities used social media not only for social-
izing but also when deciding on HEIs abroad (Rekhter and
Hossler 2020) . This shows that—at least in our case—while
students widely use social media and are highly engaged in
digital platforms in general, they do not necessarily couple
it with other social aspects such as social responsibility and
community service. Thus, our results emphasize a conflict
that exists between the common use of social media with-
out awareness for its horizons. This conflict highlights an
opportunity as well, as it suggests that preparing the students
for the twenty-first century can be achieved by the Wikipe-
dia editing assignment, designed as an ASL with additional
emphasis on digital society and responsible citizenship.

The service-learning dimension of the Wikipedia edit-
ing assignment has been the focus of several other studies
(Kahili-Heede et al. 2022, Moscovici et al. 2022; Azzam
et al. 2017). These studies reported that the students found
the task meaningful and impactful on society. Even though
qualitative analysis does not discuss results based on quan-
tifying elements of research participants, it should be noted
that in our study, only a few students identified the Wikipe-
dia-based ASL activity as meaningful and impactful on soci-
ety. This shows the importance of social, cultural, psycho-
logical, cognitive, and other aspects of teaching and learning
that could play a role in student perception emphasizing the
significance of personalized approaches when designing
Wikipedia-based ASL activity. The utility of assessment,
which was based on an extra credit grading policy (Mosco-
vici et al. 2022), is in parallel with our implementation of
bonus points for grading policy which appears to be critical
for the design of service-learning modules that participation
in service learning should be on a voluntary basis and should
be rewarded as an extra work.

Wikipedia editing assignment as a service learning is
an innovative approach to foster student development of
twenty-first-century skills such as information literacy,
digital literacy, communication, community service, and
social responsibility. However, the design and implementa-
tion of such an assignment require personalized approaches
tailored for specific circumstances. In this context, special
instruction might be required to foster student perception
on social service and responsibility in digital community.
The design of assessment components should be approached
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with thoughtful consideration. Offering students the choice
to engage in voluntary assignments or elective courses to
earn extra grade points or credits seems to align more effec-
tively with the desired learning outcomes. The course sub-
ject, the interest of students in the course subject, workload
in the curriculum is among important factors determining
the degree of student participation.

A small but growing number of HEIs train students to
improve Wikipedia’s content as a formal part of their peda-
gogy. Much less of these practices are investigated and
presented in peer reviewed journals. Our innovative study,
by developing and implementing a multilingual Wikipedia
editing module in the HEI in Siberia and analyzing it as
a pedagogical tool for service learning, contributes to fill-
ing these gaps. To our knowledge, the present study is the
first study with these features for service learning and life
science and technology education in HEIs in Russia and
in Eurasia. Socially responsible higher education is a key
theme for the realization of the “third mission” of HEIs,
requiring a wide range of activities by which universities
contribute to society impactfully (Stolze and Sailer 2022;
Coelho and Menezes 2021). Thus, examining Wikipedia
editing as a service-learning activity was a core motivation
in our study which clarifies the need and the opportunity for
student development as responsible citizens in the twenty-
first century digital society.

Even though our study was intentionally oriented on how
students perceive and understand Wikipedia editing assign-
ments as ASL and how they reflect on participation in ASL
activity, and because of that, qualitative analysis was used,
we are aware of the potential limitations. Firstly, their biases
and peer influences might affect students’ answers during
focus group interactions. Secondly, students could give
socially desirable responses (Paulhus & Reid 1991) because
focus groups could not provide complete anonymity. To
minimize this risk, we divided the study into isolated tasks,
with the first task involving the design and implementation
of the assignment. This task was conducted solely by the
course instructor (the first author), who did not participate
in the focus groups. The second task, moderation of focus
group discussion sessions, was carried out exclusively by the
second author. Nonetheless, there remains a possibility that
some students may consider taking a course from the authors
in the future, which could influence the results obtained from
the focus groups. Thirdly, the presence of potential limita-
tions in this context is contingent on the transcription coding
methods applied, especially if they involve exclusive cod-
ing by a single individual. Additionally, further analysis is
needed to assess the accuracy, readability, and accessibility
of the student editions to the public. Evaluating how the
incorporation of Wikipedia editing into classroom instruc-
tion aligns with these objectives is also essential. Finally,
it is important to consider that the availability of an extra
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point grade for Wikipedia editing may have impacted the
decisions made by students regarding their participation in
the assignment. For instance, if a student did not require the
extra grade or credit, they might have opted not to engage in
the task. Nevertheless, this study’s results have their research
strength and justification and serve as an excellent starting
point for further mixed-method approach investigation in
which more participants might be included and more param-
eters might be studied.

Our study presents the key benefits of an innovative ASL
activity from the student’s perspective and provides insights
into its optimal design and implementation within the cur-
riculum of HEIs. By coupling education with community
service in an innovative way, our approach introduces oppor-
tunity for HEISs to contribute to their mission as HEIs often
aim to instill a sense of social responsibility in their students
besides quality education. Especially, our implementation
in science and technology education can contribute effec-
tively with the goals addressing the issues of life sciences,
biotechnology, and society. It inherently contributes to the
broader field of public health, life sciences, and community.
By enhancing science and technology education through
innovative approaches of ASL like Wikipedia-based ser-
vice learning, our research contributes to opportunities for
better-informed communities. Furthermore, it recognizes the
importance of language diversity, especially in the context
of Wikipedia, where relatively less represented languages
find a platform for broader engagement and knowledge shar-
ing. Thus, HEIs should consider implementing Wikipedia-
based ASL activities, especially in science and technology
education, to foster social responsibility, address real-world
issues, promote language diversity, and enhance community
engagement, aligning with their educational mission.

In a time when the merging of life sciences, genetics,
and technology is increasingly essential for enhancing public
health and dealing with ethical, legal, and social concerns,
our educational initiative plays a pivotal role in advancing
these fields. Furthermore, by illustrating its practical use
within a specific geographic context, like Tyumen in West-
ern Siberia, this research has the potential to illuminate the
practices and challenges within communities characterized
by distinct socio-cultural dynamics. Therefore, this study has
the capacity to make a significant contribution to the mis-
sion of higher education institutions and the broader com-
munity by bridging the divide between education and the
real-world applications of life sciences, public health, and
genetics across diverse populations. Future studies should
include longitudinal analysis to track the long-term effects
of using Wikipedia as an academic service-learning tool.
Our research did not provide information regarding the pre-
cision, comprehensibility, or accessibility of student edits
to the general public. Consequently, additional research is
necessary to determine whether the integration of Wikipedia
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editing into classroom instruction aligns with these objec-
tives. Also, a comparative analysis to address the effective-
ness of using Wikipedia as an academic service-learning
tool in Siberia with other regions or educational contexts
will be important to analyze the contextual factors that may
influence the outcome. Assessment, course subject, learning
outcomes, and student engagement should be explored in
different contextual settings.
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