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Abstract—Over the years, there have been many factors that
have influenced the landscape of higher education within the UK.
These factors include the rise in tuition fees, the introduction of
the Teaching Excellence Framework (TEF) and the formation
of Office for Students. Although student performance plays
a vital part, another significantly influential key performance
indicator that impacts these factors is student experience, which
is influenced by positive or negative feedback and engagement.
Despite student engagement forming a key part of the learning
environment, it is still perceived as one of the weakest aspects
when it comes to enhancing the student experience.

In this paper, we present the implementation of an innova-
tive, holistic teaching & learning framework for the final year
project module trialed within the Department of Engineering
and Computing at the University of East London. This project
module had been running in different forms since the inception of
the undergraduate programmes within the department, however
it generally yielded poor and inconsistent evaluation, student
experience and engagement. The framework was introduced
during the academic year 2015/16, where its evaluation has
shown a positive impact on student engagement, performance
and experience, compared to the previous year.

Index Terms—Pedagogical issues, Teaching/learning strategies

I. INTRODUCTION

In todays academic climate, being able to effectively engage
students is seen as a challenge, where the consequences of not
being able to engage students sufficiently can have a negative
impact on student experience. This is of key interest to
higher education institutions, as they actively move away from
traditional methods and are trying different ways to engage
and motivate students [[10]. With any of the new methods, the
challenge lies in constructing educational experiences that do
more to trigger the interest of students. One way of achieving
this is to increase enjoyment and motivation levels within the
students learning activities and milestones [[18]], [22].

Active learning methods are considered more effective than
traditional methods for engaging students as these methods
promote positive learning experiences and improve motivation
through marked achievements [6]]. One way to engage students
is to facilitate a learning paradigm that promotes interaction
and collaboration between students and academics. This in
turn cultivates a sense of belonging and co-operation within
the student, which can have a positive impact on student
engagement [22]. The work in this paper builds on this
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concept, as we present the implementation of an innovative,
holistic teaching & learning framework for final year projects
which incorporate unstructured learning by nature. Although,
we implement the framework in a Computer Science related
field, the framework can be generalized to other subject areas.

The core objective of the developed framework is to enhance
the student experience and increase engagement. To ensure
that the framework is based on a theoretical foundation, an
extensive literature review of areas that informed unstructured
learning, independent research, student engagement & motiva-
tion and development of specialist and transferable skills that
reflect the full potential of both the student and their achieve-
ments is considered. The focus of student engagement revolves
around student experience and the learning environment. One
major problem that educators face in enhancing the student
learning is the recognition of the individuality of the student
in the mass education system that is often difficult to measure.
Our framework for the final year project provides the ideal
platform to measure the student engagement as it encompasses
both learning environment and individual learning.

In this paper, we introduce a holistic framework that con-
siders overall curriculum contents, progression, coherence,
benchmarking and epistemology. The methodology for the
development of the framework is based on Technical Action
Research [3], with the initial reflection stages constituting
Brookfields critical lenses [1]] and Pickerings Taxonomy [[17]]
to undertake self-reflection, consult students, consult col-
leagues/supervisors and identify prevailing practice at other
UK Institutions. We also made use of the Technology Accep-
tance Model [9], [11]], [12] to validate the introduction and
use of technology within our framework.

The remainder of this paper is organized as follows, Sec-
tion |H| provides an overview of the related work, Section m
describes the development methodology, while Section [[V] de-
scribes the proposed framework. Section [V] presents empirical
validation and threats to validity. Finally, Section draws
conclusion and identifies future work.

II. RELATED WORK

Student engagement is perceived in various ways and con-
texts with no single definitive definition. However, there is


https://core.ac.uk/display/201006529?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

broad agreement that student engagement is a multidimen-
sional construct that consists of three dimensions; behavioral,
cognitive and emotional [5f]. Student engagement seems to
have evolved with the changes in the teaching & learning
environments oscillating from schools to universities and
universities to continents [25]. Student engagement can be
seen as the interaction between the time, effort and relevant
resources spent by both, the students and their institutions,
with an intention to optimize the student experience, enhance
the learning outcomes, performance, development of student
and the reputation of the institution [25]. Measuring and
responding to the different dimensions of student engagement
is a challenge, as there is a wide variety of issues to consider.
For example, attendance, task completion and participation
rates are examples of behavioral engagement that are necessary
to achieve academic success. While learning experiences, such
as students being enthusiastic or bored are just a few examples
of emotional engagement [5]].

Motivation plays an important role in enhancing student
performance and experience. Motivation and engagement have
been regarded as the students energy and drive to learn, engage
and work effectively towards achieving their potential in their
course of study [14]. In addition to various other factors
such as learning, focus, persistence, planning and monitoring,
students tend to engage more efficiently in each task when
they are given the right guidance at the right time.

A Final Year Project (FYP) is a crucial element of a degree
programme, as it requires students to pursue a self-learning
path that enables them to enhance their problem-solving and
research skills, facilitated by close supervision. For this to be
effective, student engagement and feedback is vital, as this has
a direct impact on the motivation levels of the student, which
is crucial when conducting a year-long individual project.

FYPs are generally about getting more involved individually
and blending oneself into a learning environment, as a result
it reinforces personal and professional competencies of the
student [16]]. FYP can be challenging for students as this
is often the first major individual task that they face that
requires integration of skills and attributes gained during their
entire programme of study. If the students can establish the
relevance of their acquired skills to the chosen project, it
can lead to improved learning experience. Students are also
more likely to engage in learning when they are supported by
the teaching staff who engage with the students, their subject
and their learning process [2]]. FYPs fall into the category of
unstructured learning as it is neither premeditated nor based on
the sequential delivery or guided by the textbooks. It is work
of independent research blended with the skills and interest
of the students. Hence, most of the learning is based around
independent research, collaborations, feedback and blended
learning [23]].

Previous work to enhance student experience by making it
more engaging [[16] and interactive [12] has been focused on
adopting technology within the learning environment. While
doing so it is particularly important to assess the acceptance
of the technology, especially to understand the perceived

usefulness and the perceived ease from the potential users
point of view as described by the Technology Acceptance
Model (TAM) [4]. Studies on perception along with behavioral
intentions of using the system and has successfully been
trialed in various teaching & learning environments includ-
ing the FYP [12]]. Examples include Moodle questionnaires
to measure student engagement [11], and, an implemented
system for evaluating project and monitoring progress [9].
Although these approaches provide similar Virtual Learning
Environments that are considered informative, they often lack
interaction, intervention and collaboration, due to limitations
in functionality, that are necessary for managing and guiding
the project to improve motivation and engagement [|14].

Use of technology in teaching has become a necessity rather
than a requirement, as it is not just about delivering content.
The use of technology is about engagement, interaction, feed-
back and thereby enhancing the overall learning experience
[19]. This forms the basis for implementing technology in
the FYPs, as they require timely interaction, feedback and a
response mechanism between the student and the academic.
This can be time consuming for both the parties and prone to
errors and miscommunications. Integrating a technology-based
system provides the platform to minimize the gap between the
supervisor and the student and thereby enhances the student
experience.

Our proposed framework takes into account all these various
factors and learnings. For example, our framework enables
constant support for FYP students from their supervisors
and feedback in a constructive and timely manner. We make
extensive use of technology to make the learning process more
engaging and motivating. In order to implement the appropri-
ate technology we not only adopted TAM [4] for evaluation
but designed and delivered necessary training programs to
equip the students with the required skills so that they have
concrete influence on the acceptance and continual use of the
implemented technology to ensure the effectiveness [27].

III. DEVELOPMENT METHODOLOGY

The higher education landscape has changed over the last
decade, where government policies have put a strong empha-
sis on degree programmes offering students more value [7]]
regarding aspects such as student experience, engagement,
retention and employment prospects. This has been reinforced
by the fact that these aspects are being used as metrics to
make a judgement on institutional teaching quality through
the Teaching Excellence Framework (TEF) [13]. Hence, the
role of the final year project has taken on further significance
as it is an extensive part of the curriculum that gives students
an opportunity to add value to their programme of study.

The methodology adopted for the development of the pro-
posed framework was based on Technical Action Research
Model, where the objective of the model is to make an existing
situation more efficient and effective [3|]. The stages of the
adopted action model are — Initial Reflection, Planning, Action
and Observation.



TABLE I
INITIAL REFLECTION

Pickering Questions

What areas do students struggle with?

What areas are being taught particularly well or badly?
What areas do students seem to particularly like or dislike?
How well do students perform in these areas?

Brookfields Lenses

Self-reflection

Student input

Information from colleagues

Theory and practice informing the problem domain.

A. Initial Reflection

For this stage, we used Pickering [17|] questions supple-
mented by Brookfields lenses [1] to reflect on the issues with
the current FYP module to develop a framework that would
be able to enhance student engagement and performance. The
Pickering questions are a modern take on how to incorporate
technology into the curriculum, while Brookfields lenses are a
widely adopted and well-established framework to identify the
various aspects of a problem. Table [[| highlights the questions
and lenses used for the initial reflection phase. Below is
the summary of findings from our study which is similar to
previously conducted research [§]:

o There was no mechanism for measuring progress.

o It was difficult to measure levels of engagement.

o Lack of instructional scaffolding throughout the year to

aid the learning process.

« Students found it difficult to manage a year long extensive

piece of assessment (project).

o Lack of feedback during the course of the project.

« Failure to attain constructive alignment, as students were

ill-prepared for tasks.

o Need to prepare and assist in managing expectations of

students, which can also help improve retention.

B. Planning

The planning stage involved giving due consideration to
changing: the module specification & assessment structure,
module study guide, validation process, impact on staff and
logistics. The purpose of these changes was to improve the
quality of teaching & learning during the project module,
which in turn would lead to much improved FYPs. Effective
pedagogy requires learning to be systematically developed
[24]], which leads to instructional scaffolding [20]. In order
to do this, a series of workshops were organized during
both semesters that provided support to students to help
them achieve the learning objectives of the project module.
Use of Assessment for learning (A4L) [24] ensured that
the assessment was congruent with learning. This was an
intrinsic consideration during the planning phase, resulting
in the proposed framework having a series of formative and
summative assessments.

C. Action

The action stage implemented the changes adhering to the
institutional change management process, changes to teaching

& learning support, establishing transitional arrangements and
holding supervisory and student training workshops. This
also included the introduction of individual project sites, that
allowed students to manage and showcase their projects in an
independent and professional manner.

D. Observation

During the observation phase quantitative and qualitative
data was collected to assess the impact of the framework.

IV. FRAMEWORK

The objective of the developed framework is to increase and
enhance student engagement during a year-long (8 months to
be precise) project that BSc final year Computer Science and
Informatics students are expected to carry out as a require-
ment for their degree. Student engagement is enhanced by
incorporating mechanisms for measuring progress and proving
feedback checkpoints throughout the lifespan of the project.
The proposed framework includes the following:

o Progress tracking through a series of formative and sum-
mative assessments.

« Engagement checkpoints with a minimum of 12 supervi-
sor meetings during the project.

« Integration of technology (e.g. student project sites) that
allows students to develop their project management
skills.

FYP provides the students with an opportunity to work on
an extensive problem in the area of computing. The project
allows the students to apply their range of skills that they
acquired over the course of their degree programmes. Hence,
the projects involve elements such as software/application
development, mathematical modelling, empirical investigation
and scientific or engineering methodology. We want to em-
phasize that although the initial motivation of the framework
was to produce positive results in this particular context, the
framework can be easily generalized to other disciplines.

Core considerations of the framework is overall curriculum,
progression, coherence, benchmarking and epistemology. In
particular, we looked at the parts of the project tasks that stu-
dents generally struggled with (e.g. writing literature reviews
and project planning). The framework also takes into consid-
eration programme & institutional context and benchmarking
to the BCS and QAA standards. The proposed teaching &
learning framework ensures constructive alignment at both
the module and programme-level using Experimental Learning
Theory [15] and ensuring assessment that was congruent to
the learning goals resulting in the development of knowledge,
thinking skills and subject-based practical skills. The right
balance of instructional scaffolding [21]] is incorporated for
students via Assessment for Learning techniques which uses
a series of diagnostic, information, continuous formative and
summative assessments as tools and key milestones throughout
the life cycle of the project.

The previous structure of the module was simply based
on one summative assessment (the final project report) that
had to be submitted by the end of the academic year. In
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Fig. 1. Framework Overview for implementation in Computing and Informatics subject area at the University of East London.

contrast, the new framework (Figure |I|) has a series of sum-
mative (yellow) and formative assessments (green) as project
milestones, which encourage students to work on their projects
throughout the year as opposed to starting the project report in
the final weeks of the academic year. These milestones ensure
that students are covering all the elements that are expected
from a good project and provide a mechanism for continuous
feedback (orange). The framework is holistic and provides
appropriate scaffolding support for individual students. The
formal and structured sessions alongside diagnostic phases
and flexibility built within the framework results in being able
to cater to students with wide ranging capabilities. The level
of support (from the supervisors and support staff) could be
adjusted to meet exact needs of each student, whether that is in
terms of research skills, thinking skills, problem-solving skills,
time management skills or subject specific practical skills.

A. Supervisor Selection and Allocation

To initiate the project process, students are given a two-week
period to select a supervisor, who remain with the student
for the duration of the project. The purpose of supervision
is to provide students with academic expertise based on their
undertaken project. The supervisor is more akin to a mentor
and provides guidance throughout the various steps of the
student project.

B. Supervisor Engagement - Feedback Milestones

Conducting a year-long extensive piece assessment can be a
daunting task for students. Hence the framework incorporates a
mechanism that encourages supervisors and students to have
a minimum of 12 engagement meetings that are treated as
feedback milestones. These sessions not only allow super-
visors to measure the students progress, but also facilitates
instructional scaffolding according to the students abilities.
These engagement points are also critical in managing student
expectations, which in turn can help engage the student with
the project and improve retention.

C. Project Proposal

Once supervision allocation is finalized, students are then
expected to finalize their initial proposals. This describes the
aims of their project and the rationale for their choice and the
resources and skills that the project may require.

D. Individual Student Project Site

One major aspect employed as part of this new learning and
teaching framework is the use of personal SharePoint project
sites for each student, motivated by the benefits of using
technology to support and enhance learning. The individual
sites are used for many aspects such as: having a work space
for the individual projects, sharing documents and drafts with
supervisors, real-time collaboration, submission of project
documents, project management, an integrated notebook for
logs and finally showcasing the project work and outcomes
publicly. The technology not only supports continuous forma-
tive assessment, summative assessment but also helps students
to develop a technical skill that is highly revered by employers.
In addition, the project site provides a comprehensive planning
tool that allows students to enhance their project management
skills. Figure 2] shows the annonymized homepage of an actual
student project site.
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Fig. 3. Project Site Planner tool

E. Project Planning

For students to make the most effective use of their time,
they are required to draw up a project plan. The plan details
the activities that they are going to undertake, when they were
going to start them and when they expect to complete them.
This plan considers factors such as the workload for the other
modules that the students are studying, holiday periods and the
various deadlines for the different tasks they need to undertake
to complete their project. The plan also takes into account the
extra knowledge and skills that the students need to acquire to
reach a good outcome for their project. Supervisors help the
students establish the project milestones, however, it is up to
the student to keep on track, review, adjust and follow the plan.
Students are encouraged to create their project plans using the
project planner tool on their personal project site (Figure [3).
The plan supports continuous diagnostic, formative feedback
opportunities during supervision sessions, as well as, carry
formative marks.

FE. Project Progress Review Presentation

During mid-way through the project module, which in our
particular case was teaching week 12, students are expected
to take part in a project progress review presentation. This
assessment is carried out by a panel of academic staff, which
is made up of the students supervisor and an academic marker.
Student’s are asked to cover the following:

« their project proposal and progress to date,

o literature review findings,

« design of proposed implementation and

« present their project plan with achieved and future mile-

stones via the planning tool on their project site.

By this stage, students would have progressed significantly
in terms of literature review, identifying the core and possible
solutions to problem, identifying their methodology, tools and
technologies required to support their project, an execution
plan, and a design of the students proposed implementation.

\
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The panel at this stage are expected to take a keen interest
and advise on whether satisfactory progress was made, was
the student clear about their project objectives and know what
needs to be completed within the allocated time frame.

G. Project Reports

During the FYP, students are expected to produce two
reports, where the first report is a subset of the final report.
The first report is known as the interim report and includes a
substantial amount of the literature review, project plan, and
the design of the solution, which the student has to submit in
week 19. This report follows on from the previous stage of
progress review presentation and affords the students to take
into account the feedback that they receive.

The final report is a culmination of the entire project work
conducted and is due at the end of the project. The contents of
the report include an abstract, problem statement, description
of the proposed solution and state a conclusion regarding
the success of the solution. In addition to this, the main
body of the report would usually cover requirements analysis,
design, implementation description, testing, results, validation,
evaluation/discussion, conclusion and references.

H. Demonstration & Poster Assessment Event

A crucial element of the project assessment is based on the
students participation at the demonstration and poster event.
By this time, students have finished all their implementation,
and are ready to present and demonstrate their project solution.
As part of this assessment component, students are expected to
exhibit their project work, both in the form of a poster and live
demonstration. The showcasing event is a motivation driver
for the students as it gives them the opportunity to openly
demonstrate their projects.

This project demonstration and poster presentation is an
essential part of the project assessment and also contributes
to the summative marks. Students who fail to attend the



TABLE II
ASSESSMENT BREAKDOWN

25%

75 %

Supporting Project Material

Main Project Report

Project progress presentation in-
cludes project plan and proof of
supervisor engagement.

(25% of this components mark)

Interim report, which includes lit-
erature review and project plan.
(30% of this components mark)

A working demonstration, poster
presentation at the annual demon-
stration showcase event and a 15
minutes project viva presentation.
(45% of this components mark)

Final project report.
(100% of this components mark)

demonstration event are awarded an automatic fail for the
project. This highlights and attaches a significant importance
to the practical demonstration which is vital for the computer
science discipline.

1. Viva Presentation

The final assessment component for the project is a viva,
where students are expected to prepare a presentation to
illustrate their project work. The purpose of this viva is to
focus on the practical part of the project and show how it
is designed, how it works and its limitations. Student are
questioned about their overall work. This is also a unique
opportunity for the assessors of the work to be able to interact
with the student. As such, they can question the student to
clarify points that are missing or are not clearly articulated in
student’s final report. Hence, students can use this as a chance
to clarify the points and gain value for their work.

J. Assessment Breakdown

The marks for the project are distributed over two assess-
ment components and culminates the various milestones from
Figure [I] The breakdown of the components is given in Table
For our implementation, achieving a threshold mark of 40%
is required for each component to pass the module. This is
to ensure that students passed both components to pass the
overall assessment.

V. EMPIRICAL VALIDATION

The aim of this empirical validation is to investigate the
impact and effectiveness of the proposed framework on the
performance of students undertaking their FYPs within the
Department of Engineering and Computing at University of
East London. The following research questions are addressed:

RQI - What impact does the proposed framework have on
performance?

RQ?2 - What is the performance variance for non-project and
project modules for pre- and post- framework introduction?

RQ3 - How does the final year project module performance
compare with similar modules from other disciplines?

RQO4 - What is the impact of using technology on student
interaction?

RQ5 - What were the operational impact and lessons learned
from the implementation of the framework?

A. Participants and module structure

The data for students undertaking their final year project
during the academic year 2015/16 is presented as part of this

TABLE III
PROJECT MODULE (COMPUTING) STATISTICS 2014-2016
Year Enrolled | Engaged Passed Average | Standard
Students | Students | Students Marks Deviation
2014/15 135 70 55 57 18
2015/16 122 103 88 65 14

validation. This is the academic year where the framework
was deployed for students from the subject area of Computer
Science and Informatics at the University of East London. In
addition to this, when comparing with other disciplines we
also included and compared against project module or similar
module results for 464 students across 6 disciplines for the
same academic year.

B. Project Module Performance Trends

In this section we present the performance trends for the
final year project module and address research question RQ1.
In order to address RQI, we look at the trend of student per-
formance in their final year project in Computer Science and
Informatics for the academic years 2014/15 (pre-framework)
and 2015/16 (post-framework).

There are several metrics to determine the effectiveness
of the proposed framework and to identify its impact. We
consider student performance in terms of pass rate (PR) as the
percentage of engaged students who have passed the module
and average marks (AM) of students to be key indicators.
Given the recent alarming rate of attrition at UK universities
and its impact on future institutional assessments frameworks
such as the Teaching Excellence Framework (TEF) [13]], we
also consider engagement rate (ER) as the percentage of
engaged students to be another key measure for the success
of the framework.

For a module m, let, mg = {s1...s;}, be the set of
enrolled students, mgg = {se;...se, } be the set of students
who attempt all required assessments (i.e. engaged with the
module), mgp = {sp1...sp.} be the set of students who are
awarded a pass grade, and, marks(se;) is the marks received
by student se;.

We define the following measurement indicators for any
module m:

Imsp|

PR =
ImsE|

* 100

(Pass Rate)

Imse|

FER =
Ims|

* 100 (Engagement Rate)



zy: marks(se;)
AM = =
Imse|

Table gives us the FYP module related statistics fort
the two academic years 2014/15 and 2015/16. Column 2 of
the table shows the number of students enrolled, column 3
shows the number of students engaged and column 4 gives
the number of students who achieved a pass grade. Columns
5 and 6 reports the average marks and the standard deviation
of the marks, respectively.

Looking at the pass rate (PR), it can be seen from Figure [
that there is an increase in pass rate with the adoption of
the framework in 2015/16, where the rate increased by nearly
7% to 85.4% in comparison to the previous year. Another
interesting observation is the significantly lower pass rate in
2014/15, specially if we compare it against the total number
of students enrolled which would bring the pass rate down to
41.7%. Another metric to measure the effectiveness of the
proposed framework is the student engagement rate (E'R).
This is determined by the number of students who attempt the
assessment components given the total number of students who
are enrolled on to the project module. According to Figure ] in
2015/16 the student engagement rate shot up to 84.5%, which
is 32.7% higher than the previous year. The final metric we
propose to use as a measure of the student performance is the
average marks (AM) achieved on the module by the students.
From Table [[T]] it can be seen that the average mark obtained
during 2015/16 was higher than the previous year. This is
further highlighted by the difference, where the average marks
achieved by students in 2015/16 was 65 as opposed to an
average marks of 57 in 2014/15. We also include the standard
deviation, which is smaller in 2015/16 indicating less variance.

The reason why we see overall worse performance from
students in 2014/15 is likely down to the lack of milestones
and the overall module being judged using a single assessment
component, which was the end of year project report. One
of the main contributions of the proposed framework is the
integration of regular assessment milestones both formative
and summative, which act as building blocks for the entire
project. These milestones also provide students with feedback
throughout the year, which help students make improvements
on an ongoing basis and in an iterative/agile form to their
projects.
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Fig. 4. Student performance (ER and PR) in Project Module

TABLE IV
PROJECT MODULE VS NON-PROJECT MODULE PERFORMANCE
Cohort | Non-project Module | Project Module | Project Module
Average Mark Average Mark Pass Rate (%)
1 55 57 79
51 65 85

Therefore, as an answer to research question RQ/ in terms
of the performance trends, we see that the introduction of
the framework shows improved results in all three metrics.
The pass rate indicates a healthy increase, student engagement
shows a significant improvement and the average marks also
show a stark improvements, while stabilizing the variance in
the the marks received by the students.

C. Cohort Performance Analysis

The results in the previous section are highly encouraging,
however, they do not consider the fact that the cohort for each
academic year where the result was presented was different,
and could lead to subject bias. That is, the cohort of students
in 2015/16 could be academically better than the cohort of
2014/15, producing a skewed result. To study this in further
depth, we ask research question RQ2, where we look at the
performance of the two cohorts (one pre-framework and one
post-framework introduction) in all their academic modules
other than the project module and compare to the results of the
project module. If there is more variance (improvement) found
in the marks for the project module compared to the non-
project module, this can then be attributed to the framework
and not the cohort.

Therefore, we have classified students that started their
three-year BSc programme in 2012/13 and took their final year
project in 2014/15 as Cohort 1, while students who started in
2013/14 and took their final year project in 2015/16 have been
classified as Cohort 2. Students in Cohort 1 did not carry out
their project under the proposed framework, while students in
Cohort 2 did. Based on this we have compared the project
performance of Cohort 1 and Cohort 2 with other modules
that they undertook during those periods, results of which can
be seen in Table [[V]

From Table it can be seen that Cohort 1 had average
marks of 55 over all the non-project modules, where as Cohort
2 had a lower average of 51. In contradiction, following the
introduction of the framework, Cohort 2 obtained an average
mark of 65 in the project module as opposed to 57 of
Cohort 1. Similarly, the pass rate for Cohort 2 was also 6%
higher. These results clearly demonstrate that the proposed
project framework had a direct positive impact on student
performance.

Figure [5] shows the performance of each cohort in modules
at the various levels of their programme. Cohort 1 performed
better than Cohort 2 in year 1 and 3, however, Cohort 2
does better in modules at year 2 by getting slightly higher
average marks. The performance of Cohort 2 is significantly
better than Cohort 1 in the project module. What is further
interesting is the variance in the average marks for Cohort 1
for all year 3 non-project modules to the project module is
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Fig. 5. Non-project and Project Module Cohort Performance

minimal, whereas, for Cohort 2 we see a sharp increase in
average marks for the project module.

In answer to RQ2, we can say that the performance on non-
project based module and project based modules were very
similar for cohorts from pre-framework introduction and post-
framework introduction, however, the project pass rate showed
a 6% improvement, whereas the average mark increased by 8.
Both of these strongly indicate that the positive change was a
direct result of the introduction of the proposed framework.

D. Comparison with other disciplines

In this section we answer research question RQ3, which
asks about how the project module results from Computer
Science following the introduction of the framework compares
to that of similar project modules from other disciplines. In
order perform this comparison and answer RQ3, we considered
subject areas in 2015/16 where the project modules were 45
credits and had either a dissertation or report as final tangible
output. The purpose of scoping this comparison is to ensure
that we are comparing against similar modules and to see if
the proposed framework is producing results comparable to
other subject areas.
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Fig. 6. Engagement Rates for Project modules from various disciplines

Figure [6] shows that other than the projects conducted
in Digital Media and Design, the computing projects (post
framework implementation) had a higher engagement rate than
the other projects conducted across all other disciplines. It
is also worth pointing out that the cohort for Digital Media
and Design was significantly smaller (26 students) than the
Computing cohort (122 students) for the comparison year.
Furthermore, the 26 students from the department have been
taught by a small number of lectures who run the entire

department, hence, engaging 26 students would be an easier
task, as academics have already formed individual bonds and
identified support structure for the students. This reinforces
the already evident effectiveness of the proposed framework,
as it is also able to handle and engage larger cohorts.

N

60
40
20

0

Psychology -

oo = ) o] > ©
i< o - O © c 1) 5 c
=] 9 c < 3 S 9 i) o 2
5 9 c < w2 E 5 s @
2 3 o E 282 G 2
1S S 2 5 2 co o =2
(] 3 S« S5 9 2] 2 T
o & 2o [ oo S
a a £Aa a
EAM —PR

Fig. 7. Student Performance on Project modules from various disciplines

In terms of average marks (Figure [7), the Computing
projects had a higher average mark than the projects conducted
in other disciplines. This is even true for the area of Digital
Media and Design which had a higher engagement rate but had
an average mark of 52 compared to 65 for Computing. The
pass rate (Figure [7) for all project modules ranged between
85% and 100%, with Computing standing at the bottom.
It seems despite, strong improvements in results seen post-
framework introduction, the pass rate of the discipline is still
lacking behind. Although this requires further analysis of the
results and methods in other areas, one interesting fact that
should be noted is that disciplines with 98% pass rates such as
“Psychosocial” and “Music and Performance” both have poor
engagement rates, 69% and 64%, respectively, which can be
one reason for significantly high pass rate statistics.

Therefore, in answer to RQ3, we find that following the
introduction of the framework, the project module in Com-
puting had the highest average marks and second highest
engagement rate compared to all other disciplines across the
various schools at the university. Despite the pass rate for the
computing project module being the highest compared to the
past few year, it is still lacking behind other disciplines.

E. SharePoint Project Site

In this Section we seek to answer research question RQ4,
which asks about the impact of introducing technology such as
the individual SharePoint project sites within the framework.
One of the novel aspects of the framework is the introduction
of SharePoint Project sites, which provides students with a
series of resources and tools to manage and conduct their
projects. For engagement, we measured four aspects in terms
of the SharePoint sites: inclusion of weekly logs, creation of
project plans, making the site information and interaction with
the site.

As part of their projects, students were encouraged to write
weekly logs for the duration of the project, which they shared
with their supervisor. The purpose of the weekly logs was for
students to record their project findings on a regular basis. The
weekly logs were also part of the assessment although they
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only contributed to about 1% of the overall module marks. It
can be seen from the data presented in Figure[§|that 17% of the
students completed 18 to 24 weekly logs during the project,
while 18% of the students completed 12 to 17. However, 34%
of the students completed only 6 to 11 weekly logs, while 31%
students completed O to 5 weekly logs. These results indicate
that 35% of the students engaged with the weekly logs for a
minimum of a term (12 weeks), which was mainly logs in the
first term. This is the period where students were gathering
data for their literature reviews, so the weekly logs were a
useful tool to capture this information. Additionally this was
also the period where the logs were considered as part of the
assessment and was allocated summative marks.
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Fig. 9. SharePoint Engagement Statistics

In terms of the project planning tool on the SharePoint
site, the level of engagement among the students was very
good, as 85% of the students had project plan (Figure [9). This
is very encouraging, as students made extensive use of this
tool, which also equips them with transferable skills that are
important for employability. The SharePoint site also provided
students with the tools to make their sites informative, so that
these sites could then be used to showcase the students project.
Additionally, 29% of the sites created were informative, which
included information such as project aims, objectives, findings
and a diagram that depicted the project. One reason as to why
such a low number of students engaged with this aspect of the
SharePoint, was due to the fact that it did not have an impact
on the students mark, hence it was not compulsory in their
view. Whereas, the students are required to include a project
plan within their project reports, therefore 85% of the students
used the SharePoint tool to carry out their project management
and organize their associated learning material. Overall 97%
of the students had some form of interaction with their project
site (Figure [9).

Therefore, as an answer to research question RQ4 we find
that the inclusion of the SharePoint site certainly contributed
to improving student engagement and interaction. We find that

85% of the students used the project planning tool on the
SharePoint site that strongly correlates to the overall module
engagement of 85% for 2015/16. Furthermore, we found that
92% of the students have done some kind of interaction
with the SharePoint site which is 6% higher than the module
engagement rate. We learned two significant lessons from here.
Firstly, that the SharePoint site interaction could be used as
a diagnostic tool, that is, it can be used as an early indicator
to identify students who are beginning to disengage from the
module. Secondly, the aspects of the curriculum that does not
provide formative feedback or contribute to the summative
assessment is neglected, for example, making the ShaprePoint
site informative and interactive.

F. Operational Impact and Lessons Learned

This section of the paper addresses research question RQS,
and discusses the operational impact, direct student feedback
and lessons learned. The implementation of this framework
required some additional resources in terms of module plan-
ning, delivery of training to the supervisors, configuration of
the individual SharePoint sites and delivery of the SharePoint
workshops to students. However, this all culminated in a
more systematic approach where the supervisors were able
to manage interaction with students via the SharePoint site,
saving time and effort in the long-term and was acknowledged
via positive feedback from colleagues as well as the students.

The framework shows improvements in terms of both qual-
itative and quantitative results. On the qualitative front, the
department had an accreditation visit from BCS in November
2016. The Computer Science and the Computing for Busi-
ness programmes were given full accreditation and the new
framework for projects was highly praised by the panel. The
project module was under intense scrutiny as it was one of
the main reasons for losing previous accreditation. In its final
report, the panel highly commended the new learning and
teaching framework implemented for the project, the quality
of the supporting materials, the use of SharePoint project sites
for each individual student and the resulting improved project
quality. The panel also stated that this should be shared as an
example of good practice in the higher education nationally.

The module evaluation done by students also strongly
echoed this sentiment and received positive feedback from
students for the newly implemented framework. For example,
we had quotes such as: “Final year project new structure,
approach and milestones introduced helped students to be on
track”, and, “The module team brought a new technique in
approaching the Final Year Project. They made sure that we
are on track by introducing submission dates of reports and
presentations. Helps us to get moving with our project so that
we get the best marks”, and, “The module team instigated and
oversaw a complete overhaul of the final year project module.
I am in a position to make a direct comparison of the ’before
and after’ effects of this efforts; we now have clear milestones
and checkpoints to ensure students are fully and actively
engaged. Under the previous regime, we received 12 lectures
and then was left to our own devices with no one checking



in to verify our activities for the remainder of the year. The
module team have achieved this feat by modernising lecture
slides, reaching out to students to ensure full participation and
by implementing SharePoint to give each student their own
site to upload deliverables, liaise with supervisor, calendar
deadlines and so much more... As a student I recognise the
positive impact that it will have on my ability to reach my full
potential”.

In addition to the quantitative improvements highlighted ear-
lier, the framework also had a significant impact on producing
outstanding average National Student Survey (NSS) results of
92% in 2015/16 as opposed to 83% in the previous year [20].
This also had a positive impact on increase in destination
of higer education leavers (DLHE), which in the computing
subject area, is closely linked to the quality of the portfolio-
based final project.

G. Threats to Validity

Threats to internal validity concern the factors that may have
incorrectly biased conclusions claimed by this study. In our
case this is the correctness of the data and the cohort bias.
We have used final ratified performance data and have also
addressed the cohort bias by comparing the project and non-
project results for multiple cohorts. Threats to external validity
concern any factor that may limit the extent we can generalize
our results. In the future, we are looking to extending this study
with further framework implementation and trend analysis data
to show improvements with stronger statistical confirmation.
Finally, threats to construct validity concern the question of
whether the experimental results are based on observation of
factors that actually reflect our claims. We have defined each of
our observations mathematically to remove any interpretation
error and will also make annonymized data available.

VI. CONCLUSIONS AND FUTURE WORK

In this paper we present an effective framework for enhanc-
ing student engagement and performance in final year project
module. Our implementation and validation study shows that
the student engagement had increased by 33%, additionally,
the pass rate on the module also increased by over 6% while
the average mark went up by 8% compared to previous years.
The framework received excellent qualitative feedback from
external bodies, supervisors and students which was reflected
in the student feedback and the NSS scores that are now
heavily used in institutional rankings.

In the future, we want to make iterative improvements to the
framework with lessons learned from the first incarnation to
improve results, extend our study with further data to bolster
the statistical significance of our claim, provide generalization
and look at specific implementations for other subject areas.
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