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Figure 1: Two-tier structure for collaborative, project-based learning in a large cohort module. The module was supported by
7 academics, 10 GTAs/ATAs, and 24 tutors, with academics delivering lectures and laboratories and GTAs/ATAs supporting

structured group activities.

Abstract

Group project modules provide valuable opportunities for students
to develop collaborative, technical, and professional skills. However,
they also present persistent challenges related to uneven partici-
pation, project coordination and consistent support. In this paper,
we discuss the redesign and delivery of a year-long Computer Sci-
ence group-project module for a large cohort of 418 students. To
address these challenges, the redesigned module introduced a two-
tier structure and scaffolding model that combined small start-up
teams, staged formative deliverables, agile development practices
and regular tutor checkpoints. We examine how this model sup-
ported collaboration, individual learning, and students’ progression
from project ideation to full-stack software integration. We present
findings from the redesign, which indicate improved student en-
gagement, better student outcomes, and substantially higher sat-
isfaction than in previous years. We also reflect on the teaching
strategies we used and the implementation challenges we encoun-
tered.
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1 Introduction

Group project modules provide an authentic setting in which under-
graduate computing students can experience software development
as a collaborative and professional practice. Mirroring professional
software development in industry, students must negotiate require-
ments, make design decisions, coordinate technical tasks, and in-
tegrate their contributions into a single system. These activities
support the development of communication, project management
and interpersonal skills [1, 8, 17]. Group projects can also create
opportunities for collaborative learning, in which students develop
their understanding through discussion, peer feedback, and shared
problem solving. This is consistent with related approaches such
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as cooperative learning [11, 21, 22], team-based learning [14], ag-
ile software development practices [18, 25], and practicum-based
learning [19]. Although these approaches differ in their organisa-
tion, they share an emphasis on interaction, shared activity, and
responsibility for collective progress. However, placing students
in groups does not necessarily lead to meaningful collaborative
learning. Students can divide a project into isolated tasks, rely
disproportionately on technically strong members, avoid difficult
implementation work, or submit a shared artefact that obscures
individual contributions [2, 4, 15]. Such patterns can limit opportu-
nities for students to develop a shared understanding of the system
or learn from one another’s technical decisions.

These difficulties are amplified in large cohorts, where educators
cannot observe interaction and where students may differ substan-
tially in their prior experience, confidence, and engagement [7, 19].
Students can struggle to resolve conflict, coordinate interdepen-
dent work, and demonstrate what they have learned individually
[15]. Therefore, educators must create conditions that support col-
laboration while ensuring that assessment recognises individual
contribution and technical understanding [2]. Moreover, the wide-
spread availability of generative artificial intelligence adds another
dimension to the accountability challenge. A completed software
artefact alone cannot demonstrate whether a student understands
the work attributed to them or can explain the role of Al-assisted
content within the development process. Hence, students must
be able to demonstrate their participation, explain their techni-
cal contribution, and take responsibility for any Al-assisted work
they submit [16]. Existing work has proposed mechanisms such as
agile team processes, peer assessment, tutor feedback, and reflec-
tive reports [18]. However, these mechanisms are often considered
separately. There is limited evidence showing how they can be in-
tegrated into a coherent design for a large cohort module or course.
The challenge is not only to foster collaboration and progression
throughout the development process, but also to identify individual
contributions at the end of a project.

In this paper, we present a two-tier structure and scaffolding
model for collaborative, project-based learning in a large 2nd year
Computer Science (CS) group project module. In this case, the
module enrolled 418 students, organised into 54 groups, with each
group divided into two start-up teams, for a total of 108 teams. Each
start-up team developed a full-stack web application addressing a
problem related to the United Nations Sustainable Development
Goals (SDGs), as illustrated in Figure 1. This model organised each
large group into two small start-up teams [20], creating manageable
units for project communication and accountability while retaining
a shared problem context. The project development was scaffolded
through staged formative deliverables, agile working practices, peer
review, and regular tutor meetings. This paper addresses the fol-
lowing research questions:

RQ1: How can a large undergraduate group project module be
structured to support collaborative learning while maintaining
individual accountability?

RQ2: How do staged formative deliverables scaffold students’ pro-
gression from project ideation to full-stack implementation?
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2 Related Work
2.1 Collaborative Learning

Collaborative learning broadly describes situations in which two
or more learners work together to develop knowledge or solve
a problem [6]. Its educational value comes from the interactions
through which learners explain ideas, negotiate decisions, challenge
assumptions, and construct a shared understanding. Collaborative
learning overlaps with cooperative learning, although the two are
not identical. Cooperative learning emphasises deliberately struc-
tured interdependence and individual responsibility.

On the other hand, cooperative learning is linked to social inter-
dependence theory. Social interdependence theory identifies the
following conditions for effective cooperation: 1) positive interde-
pendence, 2) individual accountability, 3) promotive interaction, 4)
social skills, and 5) group processing [11]. These conditions have
been associated with improved learning outcomes in science, tech-
nology, engineering, and mathematics education [21, 22]. They also
provide a useful conceptual lens for examining whether students
are learning with and from one another rather than merely dividing
a shared task. Collaborative learning can be implemented through
several pedagogical approaches. Team-based learning uses stable
teams and structured activities to encourage preparation and col-
lective decision making [14]. Problem-based learning organises
learning around an open-ended problem, while project-based learn-
ing extends this process through the sustained development of an
artefact or product [9, 10].

Software projects provide a natural context for combining these
approaches. A problem can establish the purpose and context of
the work, while the development of a functioning software sys-
tem provides the project through which technical and professional
learning is organised. Agile software practices can further structure
this process by introducing shared backlogs, iterative development,
regular review, and reflection [18, 25]. However, these practices
support learning only when students engage with one another’s
reasoning and technical work. Dividing a system into isolated com-
ponents can enable a group to produce an artefact without ensuring
that its members develop a shared understanding of the complete
system. Furthermore, in software engineering education, positive
interdependence is established when students understand that their
progress is connected to the team’s progress [11]. Shared integra-
tion milestones and collective demonstrations can reinforce this
connection by making students’ contributions mutually depen-
dent. However, these structures can also introduce challenges. In
group projects, technically confident students can undertake the
most complex implementation work, while other students become
dependent on their contributions, making it difficult to evidence
individual learning and accountability [4, 12, 15].

Software projects also require students to manage several forms
of complexity at the same time. They must understand the problem,
select an appropriate solution, organise team responsibilities, apply
technical knowledge, and integrate multiple software components.
For less experienced students, asking them to manage all of these
demands without structured support can result in delayed engage-
ment, fragmented development, and can lead to integration being
postponed until the end of the project [23].
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2.2 Scaffolding & Project-based Learning

Scaffolding is responsive support that enables learners to undertake
activities they may not yet be able to complete independently. A
review by van de Pol et al. identifies three important characteristics
of scaffolding: 1) Contingency, in which support responds to learn-
ers’ current needs, 2) fading, in which support is gradually reduced,
and 3) transfer of responsibility, in which learners assume control
over the task [24]. From this perspective, scaffolding is not simply
the provision of additional teaching material. It should structure
early participation while progressively enabling students to plan,
monitor, and evaluate their own work.

In project-based learning, scaffolding can be provided through
staged milestones, formative feedback, and opportunities for re-
flection [5, 13]. Formative deliverables can break down a complex
project into manageable stages and make students’ progress visible
before the final assessment. Early activities can focus on understand-
ing the problem, identifying skills gaps, and planning the project.
Later activities can shift responsibility towards sprint review, tech-
nical implementation and integration. This staged progression can
also help educators identify difficulties while there is still time to
intervene.

Regular feedback is essential in large software projects because
participation and coordination problems may otherwise remain
hidden until final submission [26]. Effective group-project teach-
ing therefore requires deliberate organisation and sustained sup-
port throughout the course [3, 4]. Agile practices can provide this
structure when used as pedagogical tools rather than simply intro-
duced as professional terminology. Sprint planning makes tasks
and ownership visible, stand-up meetings surface blockers and
dependencies, sprint reviews provide evidence of progress, and
retrospectives support reflection on communication, workload, and
team processes [2, 18]. Scaling this support is a complex operation.
In a large cohort, students can receive varying levels or forms of
guidance from different tutors, and educators cannot directly ob-
serve all team interactions. A scalable design therefore requires
common milestones, shared expectations, structured tutor roles,
and evidence that can be reviewed across groups.

3 Methods

This study employed an evaluative case study design to examine
the redesign and delivery of a year-long group project module. The
2025-26 delivery was treated as the primary case and was com-
pared with the three preceding academic years to examine changes
in submission, student outcomes, and satisfaction. The study ad-
dressed the research questions through two complementary forms
of analysis. First, the module structure, formative activities, tutor
support, and assessment mechanisms were examined to identify
how the design supported collaborative learning and individual
accountability. Second, institutional records and project evidence
were analysed to examine students’ progression, participation, and
outcomes following the redesign.

3.1 Module Context and Participants

This study was conducted in a 45-credit 2nd year undergraduate
group project module within a Computer Science programme. The
module has 7 learning outcomes (see Figure 2) and was delivered
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Figure 2: A diagram illustrating the 7 learning outcomes of
the group project module examined in this case study.

across two teaching terms and represented 37.5% of the students’
academic-year credit load. The cohort comprised 418 students or-
ganised into 54 groups of between 8 and 10 students. Each group
was divided into two small start-up teams of three to five students,
resulting in 108 teams. The start-up structure was informed by the
principle that small autonomous teams can support communication,
accountability, and agile collaboration [20]. Student groups were
formed by the module team to create a mixture of backgrounds, pro-
gramme pathways, and levels of prior experience, consistent with
guidance on group composition and peer learning [11, 15]. Students
with documented patterns of prior disengagement were allocated
to designated groups so that additional support could be targeted.
The module included an inclusivity statement that encouraged stu-
dents to value diverse backgrounds and perspectives, collaborate
respectfully, and ensure that all members had opportunities to con-
tribute. Each group was assigned a problem statement linked to
one of the United Nations Sustainable Development Goals. The two
start-up teams within each group addressed the same problem but
developed distinct solutions and separate software. The module
was supported by 7 academics, 10 teaching assistants, and 24 group
tutors. Academics led lectures and labs, while teaching assistants
supported practical and group activities and acted as mentors.

3.2 Redesigned Delivery Model

The delivery model combined scheduled teaching, supervised tech-
nical practice, structured group activity, and regular formative sup-
port, as shown in Figure 3. Each week, students attended a 1-hour
on-campus lecture, a 2-hour lab practical session, and a 1-hour
structured group meeting. A weekly 1-hour online revision and
Q&A session. This online session revisited key concepts, clarified
assessment expectations, and addressed technical questions. Groups
were provided with a structured agenda for their weekly meetings
and were required to record decisions, assigned actions, and task
ownership. Meetings incorporated agile practices, such as stand-
ups, sprint planning, sprint reviews, retrospectives, and peer review.
Teaching assistants supported these structured meetings, where
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Figure 3: Weekly learning and support structure, supple-
mented by four structured on-campus tutor meetings for
each group per term.

activities within these meetings were used to make progress, respon-
sibilities, and dependencies visible throughout the project. Students
also had access to private group lockers and discussion areas within
the Brightspace Virtual Learning Environment. These spaces were
used to store meeting minutes, action records, and project discus-
sions. Tutors had access to the spaces of their assigned groups,
enabling them to monitor progress between formal checkpoints.
Tutor meetings included peer review between the two start-up
teams working on the same problem. During these tutor meetings,
teams presented their progress to their tutor, compared alternative
solutions, and provided constructive feedback on one another’s
work. Tutors facilitated the discussion and prompted students to
explain and justify their design and implementation decisions (see
Figure 4).

In this case study, we redesign the module to include 4 formative
deliverables and 2 summative assessment blocks. The formative de-
liverables consist of 1) an Individual Professional Development Plan,
2) a Group Project Management Plan, 3) a Group Project Progress
Review, and 4) an Individual Demonstration Video. These staged
activities were designed to scaffold students’ progression from early
self-reflection and project planning to agile progress monitoring
and individual technical demonstration, and are summarised in
Table 1.

The module redesign had two incremental summative assess-
ment blocks across the academic year. The first was at the end of
Term 1 and focused on project proposal development, requirements
analysis, design thinking, front-end development, and an individ-
ual video demo. The second was at the end of Term 2, focused on
back-end development, database design, REST API implementation,
system integration, a technical group demonstration, and a reflec-
tive report. Students were also required to declare and reflect on
any use of their generative Al partner, including the prompts used,
and to take responsibility for Al-assisted work as part of Learning
Outcome 6 on responsible and ethical professional practice [16].
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Figure 4: Tutor meetings supporting peer review and forma-
tive feedback between start-up teams.

Figure 5: Examples of sprint retrospective outputs document-
ing team reflections and agreed actions.

3.3 Assessment Design and Formative
Scaffolding

Agile practices were embedded as structured pedagogical mech-
anisms within the deliverables. Formative Deliverable 2 opera-
tionalised agile project planning. Each start-up team produced a
Lean Canvas, a backlog containing epics and user stories with iden-
tifiers and acceptance criteria, and a Sprint 1 plan. The sprint plan
specified the sprint goal, agile roles, task ownership, and story point
estimates. Formative Deliverable 3 extended this process through
a formal Sprint 1 Review and Retrospective followed by Sprint 2
planning. start-up team evaluated completed backlog items against
their acceptance criteria, reflected on their working practices, and
incorporated feedback from the tutor meeting into the next sprint.
Sprint 2 shifted the technical focus towards back-end implementa-
tion. This staged progression reduced the initial technical demands
and supported incremental development from front-end prototyp-
ing to full-stack implementation and integration. Examples of retro-
spective outputs are shown in Figure 5. After Deliverables 2 and 3,
the two start-up teams within a group reviewed one another’s work
and provided written feedback. This cross- startup team review
encouraged students to compare distinct solutions, explain their
technical work, and use peer feedback to improve subsequent work.
At the end of each term, each start-up team demonstrated its work
during a tutor meeting. Every student also answered individual
interview-style questions about their contribution and technical
understanding. The demonstration and questioning component
accounted for between 15% and 20% of each summative assessment
block.

3.4 Data Sources and Analysis

To evaluate the redesigned module, the analysis was based on five
sources of evidence below.
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Table 1: Formative deliverables, their purpose within the module, and their alignment with social interdependence principles.

Formative deliverable Key requirements

Purpose within the module Social interdependence

principles

Deliverable 1: Individual Pro- ~ Skills-gap analysis; technical and professional develop- Identifies individual development Individual accountability;

fessional Development Plan  ment plan; teamwork expectations.

needs and establishes responsibility  social skills; group process-
at the start of the project. ing.

Deliverable 2: Group Project  Ideation output; Lean Canvas; project backlog; Sprint 1~ Supports shared planning, role allo- Positive interdependence;

Management Plan
start-up teams.

plan; team roles and responsibilities; peer review between  cation, project ownership, and early  group processing; individ-

peer feedback. ual accountability; social

skills.

Deliverable 3: Group Project ~ Sprint 1 review and retrospective; Sprint 2 plan; reflec- Makes progress and blockers visible =~ Group processing; promo-

Progress Review
Definition of Done.

tion on communication, tools, workload, and teamwork; and enables teams to review and ad- tive interaction; individual

just their working practices. accountability.

Deliverable 4: Individual Back-end implementation; explanation of individual tech- Provides evidence of individual con- Individual accountability;

Demonstration Video
ethical behaviour.

nical contribution; peer evaluation of professional and  tribution, technical understanding, promotive interaction.

and responsibility for the submitted
work.

(1) Assessment submission records, used to calculate submis-
sion rates for the redesigned delivery and the three preceding
academic years;

(2) Grade distributions, used to compare outcomes across
grade bands before and after the redesign;

(3) GitHub Classroom records, used to examine evidence of
individual participation and contribution across the project;

(4) Final project artefacts and assessment records, used
to examine progression to full-stack implementation and
software integration; and

(5) Anonymous institutional student surveys, used to com-
pare overall student satisfaction with previous module deliv-
eries.

All data were anonymised and collected as part of routine institu-
tional module records. The student satisfaction survey was com-
pleted anonymously as part of the institution’s standard quality
assurance process. The data were analysed descriptively. Submis-
sion rates were calculated as the proportion of enrolled students
submitting each assessment point on time. Grade outcomes were
categorised using the institutional grade bands A, B, C, D, and E-F,
and the proportion achieving the two highest bands was compared
across delivery cycles. Student satisfaction was examined using
the percentage of respondents providing a positive rating. GitHub
Classroom records were examined as supporting evidence of indi-
vidual participation rather than as a direct measure of contribution
quality. Branch activity, commit frequency, pull requests, and merge
history were considered alongside project artefacts, reflective re-
ports, and group demonstrations as part of the interview simulation.
This triangulation reduced reliance on any single indicator.

4 Findings

4.1 Participation and Academic Outcomes
Following the redesign, the overall assessment submission rate was
96%, compared with an average of 92% across the three preceding

academic years. This suggests that a larger proportion of the cohort
remained engaged through to final submission. However, as the

comparison involved different student cohorts, the increase should
not be interpreted as a causal effect of the redesign alone. Student
outcomes also improved. The proportion of students achieving
grades in the two highest grade bands increased from 57% in the
previous delivery to 74% in 2025-26. Table 2 presents the grade
distribution for the two summative assessment blocks. The distri-
butions indicate that most submitted work was awarded an A or B
grade in both assessment blocks. Assessment 2 had fewer A-grade
outcomes than Assessment 1, but a large proportion of B grades.
This reflects the technical demands of the second assessment, which
required back-end development, database design, REST API imple-
mentation, and software integration.

Table 2: Grade distributions for the two summative assess-
ment blocks. Values show the number and percentage of
submitted assessments.

Grade band Assessment1 Assessment 2

A 190/409 (46%)  147/404 (36%)
B 118/409 (29%)  149/404 (37%)
C 63/409 (15%)  71/404 (18%)
D 10/409 (3%) 16/404 (4%)
E-F 28/409 (7%) 21/404 (5%)

Table 3 summarises submission patterns across the formative
deliverables and summative assessments. Participation was high
throughout the module, although submission rates varied across
assessment points. Deliverables 2 and 3, the Group Project Man-
agement Plan and Group Project Progress Review, achieved 100%
on-time submission across all 108 start-up teams. This indicates
sustained engagement with project planning and progress moni-
toring. Deliverable 1 and Summative Assessment 1 also recorded
high on-time submission rates of 95.2% and 94.5%, respectively. The
lowest on-time submission rate was recorded for Deliverable 4, the
Individual Demonstration Video, at 90.9%, with 22 students not
submitting. This was the only formative deliverable requiring an
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individually recorded technical demonstration. Its lower submis-
sion rate may therefore reflect the additional demands of preparing,
recording, and explaining individual technical work. At every other
assessment point, the non-submission rate remained below 4%.

Overall, these patterns show that participation was sustained
across a large and technically demanding module. The 100% sub-
mission of the two team-based deliverables also suggests strong
engagement with the staged planning and progress review activi-
ties.

4.2 Progression from Ideation to Integration

The staged formative deliverables provided visible checkpoints
across the project lifecycle. Deliverables 2 and 3 achieved 100%
submission across all 108 start-up teams, indicating sustained en-
gagement with project planning, sprint review, and progress moni-
toring. These activities supported progression from initial ideation
and backlog development to technical implementation and inte-
gration. Compared with the three preceding academic years, the
2025-26 results showed higher participation and attainment. The
submission rate increased to 96%, compared with 91% in 2024-25,
93% in 2023-24, and 92% in 2022-23. The proportion of A grades
increased to 41%, from 32%, 25%, and 30% in the preceding three
years. B grades increased to 33%, compared with 28%, 25%, and 29%.
Lower-band outcomes also decreased, with D grades falling to 3%
and E-F grades to 6%. Overall, the results indicate an upward shift
in attainment and a reduction in lower-band outcomes following
the redesign.

Project artefacts provided further evidence of technical progres-
sion. Of the 108 start-up teams, 88 successfully integrated their
full-stack web applications and pushed a complete version to the
main branch. These teams progressed from separately developed
front-end and back-end components to a functional, integrated
software product. The remaining teams completed parts of the re-
quired system but did not demonstrate full integration by the final
assessment point. In the previous academic year, less than 1/3 of
teams successfully integrated their systems, indicating a substantial
improvement in full-stack integration following the redesign.

4.3 Collaboration and Individual Accountability

The two-tier structure created small units of responsibility within
the larger groups. Each start-up team developed a distinct solution
to the shared problem. Tutor meetings brought the two start-up
teams together to review progress, explain technical decisions, and
discuss alternative approaches. Individual accountability was sup-
ported through multiple forms of evidence. GitHub activities and
group demo with interview Q&A. GitHub provided a practical
mechanism for examining contribution patterns, including branch
activity, commit frequency, merge activity, and conflict resolution.
GitHub Classroom records made the timing and continuity of de-
velopment activity visible, while meeting records documented task
allocation and project decisions. GitHub activity was not treated as
a direct measure of contribution quality. A high number of commits
could represent minor changes, while important design, testing,
mentoring, or integration work might result in fewer commits.
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Repository evidence was therefore interpreted alongside the stu-
dent’s demonstration, reflective account, meeting records, and re-
sponses to technical questions.

The contribution data showed that 93% of students who achieved
an A-band grade demonstrated sustained activity on both their indi-
vidual GitHub branch and their start-up team’s main branch, with
commits distributed throughout the academic year. These students
also demonstrated high engagement in software integration, includ-
ing resolving merge conflicts and completing successful merges.
The group demo with interview Q&A also reinforced accountabil-
ity by requiring students to explain and justify their individual
technical contributions. Students who demonstrated a clear under-
standing of their work during the interview achieved higher marks
in this component, particularly those within the A and upper-B
grade bands.

Moreover, Table 4 presents the institutional module teaching
survey results for 2025-26 and 2024-25 across both semesters. The
results show a clear improvement in student satisfaction during
2025-26. Overall satisfaction increased from 61% to 78% in Semes-
ter 1 and from 50% to 77% in Semester 2.

5 Discussion

Our findings show that collaboration and individual accountability
were supported through the interaction of the two-tier structure,
regular tutor checkpoints, agile practices, and multiple forms of
contribution evidence. The small start-up teams gave students clear
ownership of a software solution, while the shared problem con-
text, peer review, and structured meetings created opportunities
to explain decisions, compare approaches, and learn from one an-
other. However, smaller teams alone did not guarantee collaborative
learning. Differences in personalities, preferences, neurodiversity,
wellbeing, or engagement level could affect how students partici-
pated in group work and, in some cases, limit collaborative learn-
ing. We therefore combined shared responsibility for producing a
functioning system with individual demonstrations of contribution
and technical understanding. This design reflects social interde-
pendence theory by supporting positive interdependence while
ensuring individual accountability [11]. Therefore, future iterations
will include additional team-building activities to help students
understand different personalities and working styles, build psy-
chological safety, and communicate any support needs or barriers
to participation they are comfortable sharing. This can help stu-
dents develop adaptability and coping strategies that are valuable in
industry. Our findings also show that no single source of evidence
was sufficient to represent individual contribution. GitHub records
made development activity visible across the large cohort, but they
could not fully capture the quality or complexity of students’ work.
Moreover, triangulating multiple sources of evidence increases the
workload for markers/assessors, who must review repository ac-
tivity, meeting records, reflective accounts, demonstrations, and
technical questioning. In future iterations, we plan to introduce
an evidence-mapping system in which students link each claimed
contribution to the relevant code, documentation, meeting records,
and supporting context. This would make individual contributions
easier to verify while reducing the assessment burden. Our redesign
indicates that large-scale collaborative projects require a shared
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Table 3: Submission patterns across formative deliverables and summative assessments.

Assessment point Submission unit On time Late Missed
Deliverable 1: Individual Professional Development Individual student 398 (95.2%) 7 (1.7%) 13 (3.1%)
Plan

Deliverable 2: Group Project Management Plan Start-up team 108 (100%) 0 0
Deliverable 3: Group Project Progress Review Start-up team 108 (100%) 0 0
Deliverable 4: Individual Demonstration Video Individual student 380 (90.9%) 16 (3.8%) 22 (5.3%)
Summative Assessment 1: individual report, group Individual student 395 (94.5%) 14 (3.3%) 9(2.2%)
demonstration, and individual Q&A

Summative Assessment 2: individual report, group Individual student 385 (92.1%) 19 (4.5%) 14 (3.3%)

demonstration, and individual Q&A

Table 4: Student satisfaction survey results for 2025-26 and
2024-25.

2025-26 2025-26 2024-25 2024-25

Response category Sem. 1 Sem. 2 Sem. 1 Sem. 2
Very satisfied 24.10% 43% 15% 20%
Somewhat satisfied 54.22% 33% 45% 30%
Somewhat dissatisfied 8.43% 13% 18% 15%
Very dissatisfied 8.43% 7% 15% 30%
No response 4.82% 3% 6% 5%
Overall satisfaction 78% 77% 61% 50%

support architecture. However, scalability introduced new chal-
lenges. Tutors could interpret expectations differently, and students
received varying forms of feedback. Future iterations should there-
fore include more tutor calibration, common checkpoint templates,
and clear guidance on contribution evidence.
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