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LEVERAGING Al TOOLS FOR ENHANCING PROJECT TEAM DYNAMICS:
IMPACT ON SELF-EFFICACY AND STUDENT ENGAGEMENT

Abstract. The issue of maintaining group dynamics in flexible remote teams is currently in the focal
point of attention not only of commercial companies and government agencies as a response to the
changing conditions of work organisation, including those associated with the effects of the COVID-
19 pandemic, but also of higher education institutions that train future professionals. Since
intragroup dynamics is a key factor affecting team performance, this paper is the result of the study
conducted as part of the Group Dynamics and Communications course at National University of
Life and Environmental Sciences of Ukraine (NULES) to determine the potential of using Al tools
as tools to support the group dynamics of self-organised teams during the implementation of
educational projects. Based on the results of the free choice of project and team management tools,
we categorised three groups among the 56 participants of the experiment according to the use or
non-use of Al tools to enhance group dynamics, followed by self-assessment of the effectiveness of
the selected tools in increasing their levels of self-efficacy and social engagement. The survey was
based on a Likert scale measurement, and non-parametric methods of analysis and statistical
hypothesis testing were used to process the results. The self-assessment confirmed that the
incorporation of Al tools in the implementation of a team-based learning project did not influence
the improvement of students' social engagement and the dynamics of self-efficacy for both effective
and ineffective students. The authors identified the positive impact of using Al tools on its
development for students with the average level of self-efficacy. We also presented an example of
the use of Notion Al for enhancing group dynamics at each stage of team development according to
B. Tuckman. The authors suggest that the impact of using Al tools in the process of implementing
a group learning project depends more on personal characteristics of team members than on the
choice of a specific Al model. Determination of application specifics of individual Al tools in the
process of training future specialists in the implementation of various types of educational activities,
particularly ethical considerations is recognised as an area for further research.

Keywords: group dynamics; educational project; Al tools; case study; self-assessment; higher
education.
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1. INTRODUCTION

Statement problem. Although it is natural for people to unite in thematic communities
and groups for professional and social interaction, the effects of the COVID-19 pandemic
(global context) and the war in Ukraine have led to the need for remote work and teamwork
among employees in various fields, and, as a result, the digital transformation of relevant
institutions and commercial companies [1]. Moreover, change management, as one of the
components of the digital transformation of any system or institutional environment, involves
staff support and training [2]. It should be noted that, in contrast to individual training, group
training implies that participants learn not only from their own experience, but also from the
experience of their fellow team members through the processes of social, cognitive and
interpersonal interaction. Furthermore, dynamic situations necessitate the ongoing development
of team members, specifically aligning individual capabilities with team tasks and acquiring
and mastering the necessary resources [ 3].

The above trends are also present in educational systems, where collaboration is usually
used not only to share and generate new knowledge, but also to develop students' soft skills
(e.g., communication, problem-solving, self-reflection, and self-regulation). In particular, the
research area of computer-supported collaborative learning (CSCL) explores how to effectively
combine the rapid development of information technology with collaborative learning and
development in small groups [4]. Thus, the freedom of choice and technological saturation of
the educational environment [2], on the one hand, has a positive impact on students' academic
performance, and on the other hand, personal characteristics of small group participants, or
rather their incompatibility, often lead to significant difficulties not only in the implementation
of educational projects but also to negative experiences of group interaction in general. That is
why the need to enhance the group dynamics of academic groups and student project teams is
becoming more relevant.

Analysis of the recent research and publications. Optimisation of group dynamics in
the process of implementing case-based learning is the subject of research by M. Kochis et al
[5]. In particular, the authors emphasise the stimulating role of project-based learning in small
groups not only for the development of student competences, but also for improving small
group dynamics and ensuring psychological safety among peers. It should be noted that it is
important to support students' responsibility for their own learning and team performance and
to initiate discussions on ways to enhance group dynamics.

The positive impact of project-based learning on the training of engineering students is
also reflected in the study conducted by a team of authors led by K. R. Ccama-Mamani [6]. We
agree with the authors' opinion that despite the fact that basic engineering education often
considers laboratory experiments as a practical component, these activities may not contribute
to the development of soft skills; the pedagogical design and implementation of
interdisciplinary projects are effective tools for developing professional and soft skills in
students.

The effectiveness of the use of problem-based learning (PBL) and team-based learning
(TBL) as universal for student development is also confirmed by the study of American
researchers D. Kim and O. F. Iwuchukwu [7]. In particular, the authors used the approach of
students' self-selection (self-organised groups) to form groups, and group development was
studied using B. Tuckman's model.

In terms of tool support for group interaction, the most commonly used project
management tool in the work of professional software development teams is Jira [8], and for
educational projects it is Trello [9]. At the same time, and this is confirmed by a previous study
by the authors of [9], the use of the Notion software (https://www.notion.so/product) as a tool
useful for note-taking, project and task management, all in one workspace, is becoming
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increasingly common. In 2023, for the first time (based on the results of a wide vote of 2022
respondents), this software tool was ranked among the 100 best tools for training
(https://toptoolsdlearning.com/) future professionals at higher education institutions [6], [10],
in particular, for advising students on the effective management of remote project teams using
online tools and technologies [11]. It should be noted that intragroup dynamics stands out as
the primary factor influencing team performance.

The results of the research by A. Mohan et al. [12] show that there is no strict algorithm
or rules for enhancing group dynamics, as this process depends on the context (task complexity,
team maturity, selection of tools, etc.). Another aspect that influences group dynamics is the
role of the leader, both at the level of team formation and registration of new members [13] but
also in providing support throughout the project implementation [14]. At the same time, the
spread of artificial intelligence technologies and Al potential for supporting business processes
at higher education institutions [15] can be used to enhance group dynamics of self-organised
groups of students. It is this trend that is under-researched against the background of an
increase, starting from 2021, in the number of studies on the application of Al in higher
education. For the most part, researchers distinguish the following directions [16]:
Assessment/Evaluation (1), Predicting (2), Al Assistant (3), Intelligent Tutoring System (4),
Managing Student Learning (5). In the context of this study, attention should be focused on
determining the impact of the use of Al tools on various aspects of learning and teaching in the
context of higher education in general and in a specific university in particular [17]. The
communicative aspect of the application of generative Al, mainly language models, which is
implemented as a model of human-machine interaction, emphasizes the role of Al in personal
development of students [18]. Since today's students already use and are going to use Al tools
for communication and learning, the task of university teachers and researchers in the field of
education is to find effective pedagogical technologies and approaches that will allow students
to optimally use these tools.

The purpose of this study is to determine the potential of using generative Al tools as a
tool for enhancing group dynamics of self-organised teams in the process of implementing
educational projects.

Reinforcing the importance of self-organised, agile, and self-developing teams [1], as
well as relying on the proven relationship between self-efficacy and student engagement in
learning and academic performance [19], we set the following objectives to achieve the purpose
of our study:

1. To explore the potential of Al-powered applications in enhancing group dynamics of
self-organised student teams working on learning projects.

2. Toempirically assess the influence of these Al tools on enhancing students' self-efficacy
during the implementation of learning projects.

2. RESEARCH METHODOLOGY

To achieve the objectives, we relied on the methodological foundations of the literature
review process as a research method. For instance, this approach was applied in analysing
methods and technologies for supporting group dynamics, as well as in exploring application
of artificial intelligence tools in education [20]. Additionally, case study and survey methods
[21] were employed to meet the first and second objectives of the study, respectively, involving
student participants.

This research was conducted as part of the study of the Group Dynamics and
Communication discipline by 4th year students of National University of Life and
Environmental Sciences of Ukraine (Software Engineering educational programme).
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To address the first objective, we offered students a case study of an educational project
with the Veterinarian Handbook working title (Fig. 1).

Task statement: to disseminate information on the prevention of diseases of certain breeds
of animals among veterinary workers, farmers and a wide range of stakeholders, including
students of specialised educational programmes, there is a necessity to develop an IT solution
(chatbot) based on the materials provided in the format of a text document to promptly inform
(provide information in two languages: Ukrainian and English) these categories of potential
users. The proposed solution should not "require™ additional technological or financial
investments for its implementation and maintenance, as well as the need for additional training
for potential users to use it.

# Gereral/ I3 VetBot-Wiki D o} share @ @ ¥ -

Co-funded by the | ‘Da '_
QE

European Union

VetBot-Wiki

Language
8% English
= ykpaiHchKa
Fig. 1. The example of case implementation: the main page of the reference book with
logo and background cover demonstration

The conditions for the implementation of the training project were:

— the team building method: we carried out the project in small groups (3-4 people),
students joined groups according to their own free will (self-organised teams [7]);

— the teams implemented the educational project over five weeks in accordance with the
educational programme of the Group Dynamics and Communications discipline;

— students of each group chose the group interaction environment for team and project
management according to the concept of group dynamics independently, however, the
environment (in accordance with the tasks of the discipline, including the analysis of
successful practices of professional IT teams) should include (and justify the choice) a
task manager [9], data warehouse, tools for collaborative work with documents,
software development tools, services for supporting team communication (instant
messengers, video conferencing services, time trackers, etc.);

— the use of artificial intelligence tools [21] was not part of the requirements for the
implementation of the educational project, nor of the restrictions - students
independently determined what it was necessary and they selected necessary tools;

— group dynamics was monitored according to the team development model by B.
Tuckman [23]; during the five stages of group development (forming, storming,
norming, performing, adjourning) students kept observation journals and generated
reports (self-reporting).

Since the results of the analyzed empirical studies prove the effectiveness of students' use
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of educational assistance based on Al tools for the development of self-regulation [24], a
process by which students actively control and direct their learning activities using various
cognitive and behavioural techniques (correlated with the concept of group dynamics), the first
objective of our study was to identify the potential use of Al tools to enhance group dynamics
of self-organized teams in the process of implementing educational projects.

Given that self-efficacy [25] and engagement [26] are, on the one hand, indicators of
students' self-regulation [24], and, on the other hand, affect their academic performance [27],
the survey method was used to achieve the second objective of our study, and in-depth
interviews were additionally conducted.

In this study, we used pre- and post-tests to determine the level of self-efficacy and
student engagement in the process of implementing the learning project (see Appendix). The
self-assessment and social engagement questionnaires were borrowed for use in the study from
[25], [28] as they had been tested and had a margin of error of no more than 2%.

The self-efficacy scale, which uses a 5-point Likert rating system (determining the
attitude to the proposed statements on a 5-point scale: 4 - strongly agree, 0 - strongly disagree)
was developed based on the generalized self-efficacy scale [25] and translated for Ukrainian
students. After the translation into Ukrainian, a reliability analysis was conducted, which
yielded a result of 0.72, indicating its sufficient reliability. Since self-efficacy is defined in [24]
as a student's belief in their ability to mobilise motivation, cognitive knowledge, and action
plans to meet the specific requirements of a given situation, we used this scale (pre- and post-
tests) to determine the impact of using Al tools on students' self-efficacy in the course of a
learning project.

The engagement scale was borrowed from the engagement scales in mathematics and
science proposed by Wang et al. [28] and was used in this study to determine the homogeneity
of groups on the basis of group interaction (Social engagement). Although the study [24, Table
6] found that the use of Al tools had the least impact on the development of Social engagement,
this characteristic is important for determining the homogeneity of groups by team interaction.
The scale is a five-point Likert scale and, as proven in previous studies, has a fairly high
reliability and validity. We translated 4 statements from the Social engagement category into
Ukrainian. In translating the questionnaire questions, we took into account the content
component, which might differ from the language of the original questionnaires, so the error in
the assessment using this tool should not exceed 5%. The reliability of the modified
questionnaire was also determined. As a result, the reliability was 0.68, which is considered to
be a sufficiently acceptable reliability.

The participants of the experiment, as mentioned above, were students who independently
formed teams of 3-4 people, selected project and team management tools according to the
concept of group dynamics, including Al tools. As a result, three independent samples were
formed out of 56 participants (the number was sufficient to draw conclusions about certain
areas of assessment, the representativeness error does not exceed 5%):

— Grl (13 students): did not use Al tools or used them fragmentarily;

— Gr2 (29 students): used ChatGPT to help solve problems during their educational
project; in general, the use of Al tools was unsystematic;

— Gr3 (14 students): used the built-in Al Notion as an assistant at different stages of the
project (https://www.notion.so/product/ai).

The main hypothesis was that the self-efficacy of students who used Al tools
systematically or partially would be higher at the end of the project than those who did not use
Al. To test the main hypothesis, the following partial hypotheses were formed:

H1: The utilization of Al tools during the implementation of a team-based learning project
does not significantly enhance students' social engagement.

H2: The impact of employing Al tools in an educational project implementation is
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contingent upon personality traits; specifically, for students with a high (or low) level of self-
efficacy, the utilization of Al tools to facilitate group dynamics will be negligible.

H3: For students with an average level of self-efficacy, the influence of using Al tools is
notable, yet it remains independent of the tool selection. That is, irrespective of whether
students employ the integrated Al assistant in Notion or ChatGPT to address challenges at
various project stages, their self-efficacy scores will improve.

To determine the benefits of using a single project management tool with a built-in Notion
Al module containing templates and tips in accordance with project and team management
processes to increase students' self-efficacy, we conducted additional in-depth interviews with
students who used Al tools in the course of implementing a training project (Gr2, Gr3) and
showed high self-efficacy results - these are Gr3 students.

In the course of data analysis, we used a set of methods and models to calculate all
descriptive statistics. The choice of certain indicators and criteria for evaluation was determined
by the type of data, the evaluation scale, and the limitations of the methods. The SPSS statistical
data processing software toolkit was used for calculations [29].

3. RESULTS OF THE RESEARCH

3.1. Exploring the potential of artificial intelligence to enhance group dynamics
in self-organized teams

Since, according to the results of the survey [9] students with some professional
experience chose Notion for project management, we offer a description of the use of this
particular service to enhance group dynamics at each stage of team development during the
implementation of the Veterinarian Handbook project as a kind of compensation for the lack of
research on the use of Notion to support educational projects.

In addition, among the various combinations of groupware services chosen by the teams
to implement the educational project (the most common services were Microsoft 365 cloud
office services and integration of Trello functionality with Google Workspace), the use of
Notion was the most appropriate for this educational project (determined by the results of the
requirements analysis and formalisation of project tasks); it allowed increasing team
productivity with just one application (announced in the Notion help guide); provided users
with support at different stages of project implementation by Restrictions on the free use of this
service, namely the limit on the number of participants in one team (5 people) and the number
of samples of the built-in Al module, also favoured the use of Notion for small groups in the
framework of educational projects.

It should be noted that since Notion was chosen for project and team management by
students (Gr3) who had a high level of self-efficacy and engagement and demonstrated the
highest quality products as a result of the educational project (this parameter was not taken into
account in this study), we suggested considering the materials of one of these teams as an
example (Fig. 1).

Creating a chatbot as a companion (used to navigate reference information) to the
information materials provided by the customer in the form of a text document was the team
decision (the team implemented a project called "Chatbot™). Rationale: Notion integration with
Telegram allowed not only to accomplish the task but also to improve group dynamics, and the
design of reference information in the form of a Notion reference book (Fig. 2) enabled to
structure data for the "bot work™ and to provide the ability to edit Notion wiki pages in the
process of interacting with customers or developing the information base.
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Fig. 2. Organisation of reference information in Notion: structure of the Wiki - a
reference guide for bot navigation

Like other project management systems, Notion functionality allows users to create a
team workspace (Fig. 3a). Since a user (student) can have several projects (Fig. 3b), it is
advisable to develop different logos and covers for project recognition to facilitate orientation.
For the same reason, different covers were chosen for different pages of the workspace to add
visuals that make it easier to navigate within the project.

%) Chatbot © &« # Gener:
oukuzminska@nubip.eduua

oo ey Mubip

Free Plan « 5 memkbers

. ;? VetBot-Wiki

j Free Plan - 3 memkbers

- - « Ay Chatbot
Main Page ~ cree Plan -3 members v
e o
Project description g R J 2 |

& Kanbanbgard ———— — Add enother accound

' DOCUMEATS e -l 3 | Lag au
R — ‘l 4 | Gat Windows app

esourses ﬂ) b}

Fig. 3. Organisation of Notion user workspaces: a) the main page of the Chatbot
workspace; b) the list of workspaces for an individual user

To support the implementation of the project, the main page of the Chatbot space (Fig.
3a) contains:

— a page with a general description of the project (1), which includes the project topic,
task description, links to useful resources, as well as a list of project team members and
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their contact details;
a kanban board (2) for assigning tasks and managing the process of their implementation
by team members;

a page with all useful/used/created project documents (3);
a separate section of resources provided by the client (4), which contains a page with
the terms of reference; in our case, the terms of reference were described in a Google
document, the link to which was left on this page, which allows users to track the history

of changes.

At certain stages, in accordance with the project objectives Al tools integrated into Notion
were used to help plan and detail task descriptions; generate different types of texts (Fig. 4),
including brainstorming, creating task lists, meeting agendas; translating and improving texts
created by team members.

Draft with Al

# Brainstorm ideas...

NN NN

™

Blog post...

Cutline...

Social media post...

Press release...
Creative story...

Essay...

- See rmjre{Ij
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ert Al blocks

22 Summary

S

Poem:...

To-do list...

™

™

Meeting agenda...

Pros and cons list...

i~

e
.

Job description...

Sales email...

i

P

Recruiting email...

Fig. 4. Notion Al templates of thematic texts

In order to track group dynamics (understood as a system of behavioural and
psychological processes that occur within a small group), in accordance with B. Tuckman'’s
structure, freeze-frames were created during the course of the training project. In the case of
self-organised teams, students used Notion and the built-in Al module to effectively interact at
each stage of team development. A summary report of one of the teams is presented in Table 1.

Table 1.

Self-report on the use of Notion Al tools to support group dynamics at each stage
of team development according to B. Tuckman

No Stage Brief Instrumental support for group dynamics
description of Examples of using Notion Examples of using Notion Al
the stage
1 Forming | Forminga - Creating a workspace (Fig. 2); - Assisting in creating clear
group, gettingto | - Creating a project description and appropriate task texts
know each (goal, tasks, details, etc.); and descriptions of
other; often - Forming the team list; individual project
participants do | - Creating and distributing the first elements;
not understand tasks and assigning | - Assisting in formulating
tasks and how to responsibilities tasks in general
perform them
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begin to resolve
differences,
recognise the
strengths of
peers

based on experience;

Creating a "Code of Conduct"” (a
special document on the rules of
team interaction)

No Stage Brief Instrumental support for group dynamics

description of Examples of using Notion Examples of using Notion Al
the stage

2 Storming | Participants start Setting up a "Forum or |- Creating texts that are
to go beyond the Discussion™: appropriate in tone to
boundaries set Writing and discussing tasks prevent inaccuracies in
in the formative using comments in tasks to communication  between

phase resolve conflicts; team members;
Distributing tasks according to the | - Using brainstorming
relationships in the team functions to create
templates (Fig. 4) to
resolve conflicts that arise
3 Norming | Participants Editing roles and responsibilities | Using tasking functions to

speed up team work

4 Performing

The group
reaches this
stage when there
isno
disagreement
about the hard
work and the
team is moving
smoothly
towards the goal

The structure and processes are
already ingrained

If all disagreements and
inaccuracies are resolved, the
established format of work and
task control can be used
Additional tracking (tables,
graphs) tracking the dynamics of
tasks and other indicators of team
performance

If no new problems arise,
then at this stage, all of the
above functions are simply
used to increase the team
efficiency

5 Adjourning

Disengagement;
anxiety about
separation and
termination

Analysing reports and building a
knowledge base:

Generating reports to summarise
experience;

Summarising,  identifying
advantages and
disadvantages to analyse the
experience gained

- Preserving workspace
organisation structures for future
projects

Additional interviews conducted with students who used Notion to enhance group
dynamics in the course of their educational project confirmed the ease of use of this tool for
managing small groups and projects as announced by the developers. The advantages of using
a single tool (the Al module is integrated into Notion) included assistance in managing projects
and tasks, the allocation of separate workspaces and the availability of tools for managing them,
sufficient functionality (no need to use several applications, such as Google Docs, Trello) to
increase productivity, the ability to document and comment on processes, tasks, and documents,
including the availability of "support" for different types of documents and real-time
interaction.

3.2. Empirical assessment of Al tool influence on student engagement and self-
efficacy during educational project implementation

To experimentally verify the impact of Al tools on engagement and self-efficacy, 56
students (Grl - Gr3) were asked to complete a pre-test to assess their level of self-efficacy and
a Social engagement questionnaire before completing a project in the Group Dynamics and
Communication discipline (Appendix). We employed a stratified sampling approach to select
students for this experiment, aiming to ensure our sample accurately represented the broader
population of students using Al in their studies. While we acknowledge the inherent limitations
of our sample size, which may introduce potential errors affecting the findings generalizability,
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we consider this sample size adequate for our study. It allows us to conduct univariate statistical
analyses effectively, with a representation error not exceeding 5%.

The distribution of aggregated self-assessment scores across eight items of the self-
efficacy scale is presented in Fig. 5a, with its distributional characteristics detailed in Table 2.
Examination of Fig. 5a reveals a distribution approximation normality with the mean coinciding
with both the mode and median. However, a slight leftward skewness is observed, and the
Kolmogorov-Smirnov test has failed to substantiate the normality of this distribution. Similarly,
the aggregate scores derived from the social engagement scale do not conform to a normal
distribution, as evidenced by Table 2 and Fig. 5b. Consequently, non-parametric methods were
predominantly employed for hypothesis testing due to the non-normality of the distributions.

Histogram sum_Z

Mean = 22,91 124

Std Dev.=4,175 Mean = 11,05
MN=56

=110;
Std. Dev. = 2,049
N=56

10+

Frequency
Frequency

Sum_E a) Sum_Z b)
Fig. 5. Distribution of total scores based on the results of self-assessment of students' self-
efficacy (a) and Social engagement questionnaires (b)
Table 2.
Descriptive characteristics of the distributions of total scores on the questionnaires of
self-efficacy (Sum_E) and social engagement (Sum_Z)

Statistics
Sum E | Sum Z
N Valid 56 56
Missing 0 0
Mean 22.91 11.05
Std. Error of Mean .558 274
Median 23.00 11.00
Mode 23 11
Std. Deviation 4.175 2.049
Variance 17.428 4.197
Skewness .362 .083
Std. Error of Skewness 319 319
Kurtosis -.288 -.184
Std. Error of Kurtosis .628 .628
Range 18 10
Minimum 14 6
Maximum 32 16
Percentiles 25 20.00 10.00
50 23.00 11.00
75 24.75 12.00
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Since students independently chose their projects and team management support tools
and formed teams according to their own free will (self-organised teams), a comparison of the
overall mean scores for the three groups (Grl - Gr3) showed that the group that did not use Al
tools (Grl) had significantly lower self-efficacy scores than Gr2 and Gr3 (Fig. 6). To compare
the groups with each other, the nonparametric Kruskal-Wallis test for independent samples was
chosen [30]. The t-statistic value was 25 with a p-value of 0.0, which is less than 0.05.

Independent-Samples Kruskal-Wallis Test

35,00

30,00

| 25 00

Sum_E

20,00

15,00 |

10,00 T T T
Gr1 Gr2 Gr3

Group

Fig. 6. Comparison of total scores on self-assessment of self-efficacy of representatives of
different groups of participants in the experiment

According to the results of students' self-assessment of their own level of social
involvement, there was no significant difference between the groups in terms of overall scores
(Fig. 7).

Independent-Samples Kruskal-Wallis Test

Gr1 Gr2 Gr3
Group
Fig. 7. Comparison of overall scores on student engagement in different groups

This comparison has shown that it is possible to assess the impact of Al tools only for
assessing the level of self-efficacy of individual students, since groups are not homogeneous in
terms of general self-efficacy scores and the results may be influenced by other factors related
to group work, including the level of social engagement of team members.

The lack of a significant difference in the self-assessment results of students' social
engagement levels between Group 1 and Group 3, both before the initiation of the educational
project (t-statistic = 1.281 with a p-value = 0.527, which is greater than 0.05) and after its
completion (t-statistic = 3.513 with a p-value = 0.173, which is also greater than 0.05), indicates
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that we have failed to reject the null hypothesis. This suggests that the observed differences are
not statistically significant and conclusions obtained in [24] are confirmed. Therefore, further
attention was focused on assessing the impact of using Al tools only on students' self-efficacy.

To compare the effectiveness of the impact of Al tools on improving self-efficacy, we
selected only those students (GM group, 33 people in total, selected from three groups Grl -
Gr3: 6 students from Gr1, 22 from Gr2, 5 from Gr3) who rated themselves at the average level
(20-24 points) in the entry survey, i.e. whose total scores fell within the quarterly interval. Also,
based on the results of the entrance self-assessment, we identified two more groups of students
who rated themselves at high (HG, 25-32 points, 14 people: 5 from Gr2 and 9 from Gr3) and
low (LG, less than 20 points, 9 people: 7 students from Grl and 2 from Gr2) levels, and checked
whether their self-assessment changed after working in groups on projects with and without Al
models. In general, most students who rated themselves at the lowest level (LG) did not use Al
tools (Grl) for the project; students who rated their own effectiveness as the highest (28-32
points) mostly chose Notion Al (Gr3).

After the implementation of the project (3.1), the self-assessment of self-efficacy was
repeated and the median values of the overall results were compared by groups of students who
chose different applications (Grl - Gr3).

Thus, during the project, the results of the self-assessment for Grl students who had
average scores in the initial self-assessment (there were 6 students) remained virtually
unchanged. Figure 8 shows the difference in ranks in the grades before and after the project. To
compare the change in scores, we chose the Wilcoxon signed rank test [30], which is a non-
parametric test (equivalent to the dependent t-test), since the application of this test does not
require data normality. The assumption of normality for the distribution of total scores by group
was violated in our study, since some groups are small and it is not possible to prove the
normality of the distributions of scores by group.

Therefore, for Grl, the comparison of scores did not provide sufficient evidence to reject
the hypothesis of equality of median values. The t-statistic was 3 with a p-value of 0.157, which
is significantly higher than the threshold of 0.05. This indicates that the application of selected
project and team management tools during the educational project did not significantly alter the
students' perceptions of their self-efficacy in enhancing group dynamics.

Related-Samples Wilcoxon Signed Rank Test
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Fig. 8. Wilcoxon test results comparing overall self-assessment scores for Grl students who
did not use Al tools for project and team management

The same students who rated themselves at an average level after working on projects
using Al tools rated themselves much higher after completing their educational projects. For
example, for 22 students from Gr2, we rejected the hypothesis that the median values of self-

103



DOI: 10.33407/itlt.v100i2.5602 ISSN: 2076-8184. Information Technologies and Learning Tools, 2024, Vol 100, Ne2.

efficacy scores were equal according to Wilcoxon's test: The t-statistic was 253 with a p-value
of 0.0, which is significantly less than 0.05. Figure 9 shows the difference in the ranks of the
self-assessment scores before and after the project.

Related-Samples Wilcoxon Signed Rank Test

10.0- DP'J)SJH}*P Differences
. “\ =
[ Megative Differences
(N=0)
8,0
' (Numb erof Ties=0)
g
o 60
s
=4
2
40
2,0
0,0
1,00 200 3,00 400 5,00 6,00

Sum_after_E - Sum_E

Fig. 9 Wilcoxon test results comparing overall self-efficacy scores for Gr2 students who used
ChatGPT as a project and team management assistant

For 5 students from Gr3, the hypothesis of equality of the median values of the total self-
efficacy scores before and after the project was also rejected (Fig. 10): the t-statistic was 15,
with a p-value of 0.038, which is also less than 0.05.

Related-Samples Wilcoxon Signed Rank Test
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Fig. 10. Results of the Wilcoxon test for comparing the self-efficacy total scores of Gr3
students who used Notion Al during the project

It should be noted that for students who had an average level of self-efficacy (according
to the results of the entrance survey) from Gr2, self-efficacy after the project has a more positive
trend than for students from Gr3. However, there is insufficient data to identify the use of a
specific Al tool as a factor of influence. Therefore, hypothesis H3 can also be confirmed.

Students who had high self-assessment scores (regardless of the group they worked in)
before the project, showed the same high scores after the project: the t-statistic was 6, with a p-
value of 0.083 for Gr2, and the t-statistic was 0, with a p-value of 1 for Gr3. The situation is
the same with students who assessed their capabilities at a low level: the t-statistic was 3, with
a p-value of 0.157 for Grl, and the t-statistic was 3, with a p-value of 0.157 for Gr2. These
results provide a basis to support the hypothesis H2 of our study, indicating consistent self-
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assessment scores among students both before and after the project without statistically
significant changes.

Thus, the partial hypotheses and the main hypothesis regarding the influence of Al tools
on the self-efficacy and social engagement of self-organized student groups are strongly
supported by the data.

3. CONCLUSIONS

To remain competitive and manage the ever-increasing complexity of the global economy
and changing workplace conditions, including those associated with the impact of the COVID-
19 pandemic, institutions and commercial companies rely on teams that are adaptable and
continuously learning. Intragroup dynamics is a major factor affecting team performance.
Therefore, the formation of a high degree of students' readiness for effective teamwork is one
of the tasks of contemporary higher education.

The analysis of empirical studies shows that there is no fixed algorithm for improving
intragroup dynamics: it depends on the complexity of the tasks, the method of team formation,
the maturity of the team, the availability of tools, technical and technological support, etc. On
the other hand, the proven impact of students' motivation and free choice of team building and
technological support, including the use of Al models, during implementation of educational
projects on increasing the level of academic engagement (cognitive, behavioural, and
emotional) is the basis for expanding such studies to determine the impact of using Al tools to
support the group dynamics of self-organised project teams, namely, to identify the impact of
self-efficacy and social engagement of students.

In the study we employed stratified sampling of 56 students, ensuring our sample
reflected the broader study focus accurately. While this size is statistically sufficient for
univariate data analysis and provides preliminary insights, but we acknowledge potential
representativeness errors and their impact on the generalizability of our findings. Future
research should expand the sample size and its diversity to enhance applicability and mitigate
these limitations. The results of the pedagogical experiment, which involved 56 students
studying Group Dynamics and Communications, can be the basis for the following conclusions:

— the use of Al tools in the implementation of a team-based learning project does not
significantly enhance student social engagement; that is, the improvement of group
dynamics relies more on the development of students' soft skills than on technological
support for group interaction processes. However, the use of Al tools can help to reduce
cognitive and emotional barriers at various stages of project implementation and team
development.

— the impact of using Al tools during the implementation of an educational project varies
with personal characteristics. For students with high or low self-efficacy, the use of Al
tools to support group dynamics will be negligible. Conversely, for students with an
average level of self-efficacy, the impact of using Al tools is significant.

— the influence of Al tools on enhancing the self-efficacy of individual students during
the implementation of team-based learning projects is not contingent upon the choice of
tools. In this project, students employed both the built-in Al in Notion and ChatGPT to
assist with problem-solving at different project stages.

Given the relevance of the issue of using Al tools in education, it seems promising to
conduct additional research to determine the specifics of the use of individual Al tools in the
training of future specialists in various educational fields including ethical considerations in the
implementation of diverse types of learning activities.
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APPENDIX
Self-Efficacy Scale
El I will be able to achieve most of the goals that | have set for myself
E2 When facing difficult tasks, | am certain that I will accomplish them
E3 Ingeneral, I think that | can obtain outcomes that are important to me
E4 I can succeed at most any endeavor to which | set my mind
E5 I will be able to successfully overcome many challenge
E6 | am confident that I can perform effectively on many different task
E7 Compared to other people, | can do most tasks very well
ES8 Even when things are tough, | can perform quite well

Social Engagement Scale
Z1 | am willing to look for different ways to solve problems and use the ideas of team
members
Z2 1 try to understand the ideas of other team members
Z3 1 try to work with others who can help me with the project
Z4 1 try to help others who have problems with the project implementation
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AHorauis. [TuTaHHs TiATPUMKH TPYNOBOI AMHAMIKHM THYYKHX BiIIajeHHMX KOMaHI HA ChOTOJHI Y
(dokyci yBaru He JuIIe KOMEPLIHHAX KOMIIaHIN Ta Jep>KaBHUX YCTAHOB SIK BIAMOBIAb Ha MiHJIUBI
YMOBH OpraHi3aliil mparii, 30kpema it mos's3ani 3 Haciigkamu manaemii COVID-19, ane # 3axmanis
BHIIOI OCBITH, /€ 3AIACHIOETHCS MIATOTOBKA MaiOyTHIX (paxiBmiB. OCKIIbKH BHYTPIIIHEOTPYIIOBA
JMHAaMiKa € TOJIOBHUM ()aKTOpOM, IO BIUIMBAE Ha NMPONYKTHBHICTH KOMaHIHM, Lied NOKYMEHT €
pe3yABTaTOM IOCHTIKCHHS BU3HAYCHHS MOTEHINAy 3aCTOCYBAaHHS 3aC0O0IB IITYYHOI'O iHTENIEKTY
(III) s migTPUMKH TPYHOBOI AWHAMIKM CaMOOPTaHI30BaHMX KOMaHI Yy Tporeci peainizamii
HAaBYAJIBHUX NPOEKTIB. JloCmimKkeHHs TPOBENSHO i dYac BUBYEHHS aucrmiuiinm «['pymosa
muHaMika 1 komyHikamii» y HYBIIl Vkpainn. 3a pesympTaramMu BiTBHOTO BHOOPY 3aco0iB
VIIPaBIIiHHS IIPOEKTOM Ta KOMAaHIOIO, cepell 56 YUaCHHKIB eKCIIEpUMEHTY OylI0 BUOKPEMIICHO TPH
TPYIH BiATOBiTHO IO 3aCTOCYBaHHS 4H HE 3acTocyBaHHA 3aco0iB LI mis miarpumku rpymoBoi
JTUHAMIKH 3 HACTYITHIM CaMOOITIHFOBaHHSAM €(eKTHBHOCTI 3aCTOCYBaHHS OOpaHMX 1HCTPYMEHTIB Ha
MJBUIIEHHS BIACHOTO pPIiBHA CaMOS(PEKTHBHOCTI Ta COMIaNbHOI 3airydeHocTi. OnUTyBaHHA
TPYHTYBaJIOCh HAa BUMIiPIOBaHHI 3a mIkaioro JlalikepTa, a IS ONpaIfoBaHHS OJIepKaHNX Pe3yabTaTiB
Oyl BUKOPHCTaHI HeMapaMeTpU9HI METOAW aHaji3y Ta TEepPeBipKA CTATUCTUYHHX Timore3. Y
pe3yapTaTi CaMOOIIHIOBaHHSA HE IiITBepKeHO BIUIHB 3aco0iB Il Ha comiampHy 3aiydeHiCTh
epeKTHBHAX Ta Hee(QEeKTHBHMX CTYJCHTIB Ta iX caMOe(eKTHBHICTh y TIpoIeci peamizarii
KOMaH/IHOTO HaBYaJIBHOTO IPOEKTy. sl CTyZeHTIB 3 cepeiHiM piBHEM caMOe(EeKTUBHOCTI
BHM3HAYEHO ITO3WTHBHUH BIUIMB 3actocyBaHHs 3aco0iB III. HaBeneno mpukian 3actocyBaHHS
Notion Al st miATPUMKH TPYHOBOI JUHAMIKM Ha KOXKHOMY €Tarli PO3BUTKY KomaHz 3a b.
Takxmanom. Bucnosneno npumymieHHs, mo edekt 3actocyBanHs 3acodiB 11 y mporeci peamnizamii
TPYNOBOI'O HaBYAIBGHOI'O MPOEKTY OUIBIIOI0 MIpOIO 3aJEXHTh BiJl OCOOMCTICHUX XapaKTEPHUCTHK
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YYacHHUKIB KOMaHJ, HIDX BiJ BHOOpDY KOHKPETHOTO IHCTpyMEHTa. BuBYeHHS ocoOMMBOCTEH
3aCTOCYBaHHS, 30KpeMa W eTW4yHuX, okpemux 3aco0iB LI y mpomeci peamizamii pi3sHHX BHIIB
HaBYAIBHUX IISUTFHOCTEH BU3HAUCHO SIK HAIIPSIMU MOJAJIBIIIX JIOCIIIKEHb.

Koarouosi ciioBa: rpynoBa AnHaMika; HaBYaJIbHUI MPOEKT; 3aCO0M IITYYHOT'O 1HTEJIEKTY; YCIIiIHI
MIPaKTHKH; CAMOOLIHIOBaHHS; BHIIA OCBITa.
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