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Abstract—This research full paper proposes a novel data-
driven approach for programme review that leverages mod-
ule assessment data in an undergraduate engineering degree
programme and graph theory concepts. The approach involves
constructing a curriculum correlation graph, where nodes repre-
sent modules and edge weights are determined by correlation
coefficients between assessment results of all modules in the
engineering programme. Based on the curriculum correlation
graph, graph-theoretic techniques and metrics, such as the
minimum spanning tree, clustering coefficients and centrality
measures, are employed to perform quantitative analyses, which
evaluate the coherence of the programme’s curriculum delivery.
Furthermore, the approach facilitates a quantitative evaluation
of the alignment between the programme’s intended curriculum
structure, as encapsulated in the designed curriculum graph, and
its actual delivery, represented by the curriculum correlation
graph. By comparing centrality measures between these two
graphs, the approach highlights areas where the programme’s
curriculum delivery may deviate from its original design ex-
pectations, allowing targeted interventions to address potential
misalignments. The proposed approach is applied to a UK-
China transnational education undergraduate engineering degree
programme. The analysis results demonstrate the effectiveness of
the proposed data-driven approach in providing comprehensive
and quantitative insights into the programme’s curriculum design
and delivery. By leveraging the power of graph theory and data
analysis techniques, this approach offers a valuable tool for pro-
gramme review, enabling programme teams in higher education
institutions to identify both strengths and potential discrepancies
in the alignment between a programme’s curriculum delivery and
its original design expectations, so that informed decision and
targeted efforts can be made towards continuous improvement
and enhancement of the academic degree programme.

Index Terms—Programme evaluation, Engineering curricu-
lum, data analytics, graph theory

I. INTRODUCTION

Programme review in higher education, specifically for
engineering programmes, is a crucial process that ensures the
relevance and quality of the curriculum. It aims at improving
the effectiveness of the programme by identifying areas of
strength and areas that require improvement [1], [2]. The
commonly used approaches include surveys, interviews, and
data analysis [3]. Evaluating the effectiveness of teaching
and assessment is an important aspect of degree programme
review. Conventionally, this process is conducted by compar-
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ing individual module results based on the exam board data.
However, it is difficult to gather a holistic view of the entire
degree programme.

Graph theory emerges as a transformative approach for
presenting and analysing curricula. A graph-theoretic approach
to analysing curriculum structure with a focus on assessment
placement design is described in [4]. It represents the curricu-
lum as a graph and uses quantitative metrics to identify optimal
courses for assessment components. In [5], a systematic ap-
proach based on graph theory is used to analyse the structure
of engineering programmes. Additionally, in order to measure
the role that the structure of a curriculum plays in student
academic success, several metrics are developed to evaluate
curricular efficiency in [6]. However, these approaches only
rely on prerequisite relationships between modules, aimed
at helping the curriculum design process rather than the
programme evaluation and quality enhancement.

In this research paper, we propose a data-driven graph-
theoretic approach for engineering programme review that
aims to address the following research questions:

1) How to identify module(s) that may need further review
to maintain curriculum coherence?

2) How do different modules correlate with others in terms
of their category/nature based on their assessment re-
sults, and whether the correlation is consistent with the
design of the programme?

In the proposed approach, a curriculum correlation graph is
constructed for a programme, where nodes represent modules,
and Pearson’s correlation coefficients between the assessment
results of all modules within the programme are used as the
edge weights. Differing from the curriculum graph in which
the edges only represent the prerequisite relationship between
modules decided at the programme/curriculum design stage,
this curriculum correlation graph incorporates the results of the
teaching and assessment delivery throughout all development
years in the programme, reflecting the actual delivery of
the programme’s curriculum. After the graph is constructed,
quantitative analyses based on graph theory are performed.
The clustering coefficient is used as a quantitative measure to
assess the coherence of the curriculum delivery in terms of



the assessment results, identify cohesive clusters of modules
and potential outliers or areas requiring further examination.
The minimum spanning tree from the curriculum correlation
graph using negated edge weights is derived to reveal the
strongest connections among modules in the actual opera-
tion of the programme. Furthermore, by analysing centrality
measures, such as degree centrality, betweenness centrality,
and eigenvector centrality in the minimum spanning tree of
the curriculum correlation graph and comparing them with
those derived from the curriculum graph based on curriculum
prerequisite design, we can evaluate the alignment between
the programme’s curriculum delivery and its original design
expectations.

The proposed approach is applied to an accredited UK-
China transnational education (TNE) undergraduate engineer-
ing degree programme. This programme is jointly developed
and delivered by two universities, highlighting the importance
of ensuring a seamless alignment between the design and de-
livery of the programme’s curriculum through the programme
review process. The analysis results demonstrate that the data-
driven approach can effectively evaluate the coherence of
the programme curriculum delivery, identify anomalies and
reveal possible areas for improvement in the programme.
It enables comprehensive quantitative analyses that unveil
valuable insights into both the programme’s curriculum design
and its actual delivery. Compared to conventional analysis, this
method provides a holistic view, and the insights revealed can
facilitate continuous programme enhancement and contribute
to a more cohesive, well-integrated curriculum design, ulti-
mately enhancing the learning experience and outcomes for
students.

The remainder of this paper is organised as follows. We
start with building a curriculum graph based on the designed
prerequisite relationships in the programme’s curriculum as
the evaluation baseline in Section II. The proposed data-driven
approach for programme review is elaborated in Section III,
followed by the demonstration of the approach with data
analysis results in Section IV. The conclusions are drawn in
Section V.

II. CURRICULUM GRAPH FOR CURRICULUM DESIGN

The curriculum of an undergraduate programme can be
naturally represented by a graph based on the designed
prerequisite relationship between modules, where modules
are represented as nodes and prerequisite relationships are
represented as edges. In most undergraduate programmes,
particularly in engineering disciplines, curricula often follow
a structured sequence where fundamental concepts and skills
(e.g., maths and programming) are introduced in early mod-
ules, and more advanced or specialised topics (e.g., subject-
specific software/hardware/system engineering) build upon
these foundations. This sequential nature of learning is well-
represented by a directed acyclic graph (DAG), where the
direction of edges indicates the flow of prerequisite knowledge
from one module to another.

This DAG representation is useful for organising modules at
the stage of designing a programme’s curriculum and helpful
when illustrating the designed curriculum to the relevant stake-
holders. Given a designed curriculum C, it can be represented
by a DAG G¢ = (V, E), where the nodes v1,va,...,v, € V
represent the modules in the curriculum, and there is a directed
edge (v;,v;) € E from node ¢ to node j if module ¢ is the
prerequisite of module j.

We applied this technique and constructed the curricu-
lum graph for an engineering programme in a UK-China
transnational education (TNE) collaboration. The curriculum
graph, depicted in Fig. 1, represents the 4-year undergraduate
programme spanning over 8 semesters. The graph is arranged
chronologically from left to right, starting with Semester 1
and ending with Semester 7. It is noteworthy that students do
not have any taught modules during the second semester of
their final year as they focus on their final-year projects. The
modules are divided into several groups. English, maths, and
programming modules are modules that provide fundamental
knowledge and skills. The rest of the modules in the cur-
riculum are subject-specific modules and are further divided
into different categories, such as subject introduction modules,
software, hardware, and system engineering modules, as well
as a practice module in Semester 7.

The curriculum graph in Fig. 1 reveals an intentionally
designed structure in the module distribution across the aca-
demic years. The number of modules increases from Year 1
to Year 2, providing a gradual progression in the workload.
Subsequently, the module count decreases from Year 2 to
Year 4, allowing students to focus more on advanced and
specialised topics as they progress through the programme.
Furthermore, the graph clearly illustrates that foundational
modules are strategically placed in the first two years, laying
the groundwork for more advanced concepts. Notably, the
mathematics and programming modules serve as prerequi-
sites for numerous modules in Years 2 and 3, underscoring
their importance for subsequent modules in the engineering
programme curriculum. Additionally, English modules are
considered an essential part of the fundamental modules in
TNE programmes since research shows a correlation between
students’ English language proficiency and their academic
performance in a TNE programme [7].

The advantage of representing a curriculum as a graph lies
in its ability to unveil various curriculum characteristics by
simply altering the graph layout while preserving the inter-
module relationships. Instead of organising the curriculum
graph in chronological order, we can present it solely based
on module connections, as shown in Fig. 2. It can be observed
from Fig. 2 that the curriculum graph naturally segregates into
distinct clusters. Interestingly, most subject-specific software,
hardware, and system engineering modules form a cluster
with all programming modules (the left-most cluster), while
subject-specific theoretical and introductory modules form a
cluster with all mathematical modules. This clustering pattern
underscores the deliberate design choices inherent in the
engineering programme’s curriculum structure.
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Fig. 1.

The curriculum graph based on the designed prerequisite relationships between modules.
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Fig. 2. The curriculum graph displayed in clusters.

Furthermore, by analysing various graph metrics of a
curriculum graph, such as degrees of nodes, longest paths,
centralities, etc., the structure of the curriculum graph can be
evaluated, which can help improve the curriculum design [4]-

[6].

However, it’s crucial to note that since the curriculum graph
is constructed solely on designed inter-module prerequisite
relationships, it can not fully capture how the programme
operates in practice. Therefore, while valuable for assessing
structural integrity, the curriculum graph alone may not be
sufficient to evaluate a programme’s performance in practice
and determine if the actual delivery aligns with the intended
curriculum design objectives during the programme review.

@ SubjectHardware

@ SubjectSystem

III. CURRICULUM CORRELATION GRAPH FOR
PROGRAMME REVIEW

In order to reflect the actual operation of a programme with
a curriculum C' and quantitatively evaluate the programme’s
coherence and alignment with the curriculum design, we pro-
pose a new curriculum correlation graph, in which Pearson’s
correlation coefficients between the assessment results of all
modules are used as the edge weights. The assumption that
prerequisite relationships are reflected in correlation coeffi-
cients is based on the expectation that modules designed to
build upon one another should show a degree of statistical de-
pendency on student performance, given that the delivery and
assessments can coherently differentiate students’ competence
in the aligned outcomes across modules.



A. Module Correlation Matrix

Firstly, module marks of all students over four development
years in an engineering programme are collected. Suppose
there are K modules in total over the four development years,
and N students’ academic records, including their marks of all
K modules, are collected. Denoting student j’s (1 < j < N)
mark for module ¢ (1 < i < K) as m,;, the Pearson’s
correlation coefficient between the marks of all N students
for module u and module v can be calculated as

I Yo (M — ) (Mo — ,)
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where m,, and m, are the average marks of module u and
module v.

After Pearson’s correlation coefficients between every pair
of modules are calculated, the module correlation matrix can
be constructed as
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B. Curriculum Correlation Graph

By using the module correlation matrix as the adjacency
matrix, we create the curriculum correlation graph, which is a
complete, un-directed graph G, = (V, E") (a complete graph
is a simple undirected graph in which every pair of distinct
vertices is connected by a unique edge), where the nodes
V1,02, ...,V € V represent the modules in the programme
curriculum, and the weight of the edge (v;,v;) € E between
node v; to node v; denoted as w;; is the Pearson correlation
coefficient 7;; between students’ marks of module 7 and j
obtained in Section III-A. It is worth noting that we deliber-
ately set the diagonal of M to be O before we use it as the
adjacency matrix W to construct the curriculum correlation
graph to avoid the meaningless self-loop for each node in the
curriculum correlation graph.
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The curriculum correlation graph, constructed based on
the assessment results of all modules within the programme,
encapsulates valuable information about the programme’s ac-
tual implementation. For modules within the curriculum that
are designed to have prerequisite relationships or are closely
related in terms of topics and intended learning outcomes
(ILOs), relatively strong correlations in their assessment re-
sults are anticipated. By using Pearson’s correlation coeffi-
cients between the assessment results of all modules as the
weights of the edges in the graph, the curriculum correlation

graph effectively reflects the actual connections between the
modules based on their delivery. As a result, this curriculum
correlation graph can be a valuable tool for quantitative anal-
ysis and evaluation of programme operation, offering insights
into its alignment with initial curriculum design expectations.

C. Clustering Measures

After the correlation coefficient graph for the programme
is constructed, we can use clustering measures for a weighted
graph, such as the clustering coefficient, to analyse the delivery
of the programme curriculum.

The clustering coefficient is a measure used in graph theory
to quantify the degree to which nodes in a graph tend to cluster
together based on their weighted connections, whose value
ranges from O to 1, with 1 meaning a complete graph [8],
and is defined as the geometric average of the subgraph edge
weights [9]:
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where the edge weights w,, are normalized by the maximum
weight in the network ., = w,,/ max(w). The value of ¢,
is assigned to 0 if deg(u) < 2.

When applied to our curriculum correlation graph, where
edge weights represent the correlation coefficients between
modules’ assessment results, the clustering coefficient for a
specific node (module) measures how well the module is
connected to other modules in the programme curriculum
according to their assessment results. Given that module
assessment results ideally evaluate students’ comprehension
of the ILOs and also their learning abilities in the subject
area, a strong correlation in assessment results is anticipated
among closely related modules, leading to high weights for the
connections between them in the curriculum correlation graph.
This pattern emerges due to the expectation that students who
demonstrate proficiency in one module’s assessments are likely
to perform well in assessments for modules covering related
concepts, skills, or subject areas. Consequently, a high cluster-
ing coefficient for a particular module signifies that it tends to
form tight clusters with other related modules, indicating that
the assessment of that particular module is well-designed and
well-aligned with other related modules in the programme.
It also suggests that the module plays an important role
in the programme’s curriculum. Additionally, high clustering
coefficients for many modules in the curriculum coefficient
graph imply that the programme curriculum is well-integrated
and the delivery of the curriculum is coherent within the
programme. Modules with low clustering coefficients, on the
other hand, may be more isolated or loosely connected to other
modules in the programme. These modules potentially require
further review to ensure that their teaching and assessment
strategies are appropriately aligned with the overall curriculum
goals.

Therefore, by analysing the clustering coefficients of differ-
ent modules in the curriculum correlation graph, programme



review team can identify potential areas of strength or weak-
ness in the curriculum’s structure and coherence of the cur-
riculum delivery.

D. Minimum Spanning Tree

In a weighted connected graph, the minimum spanning tree
(MST) is a subset of edges that connects all the vertices
(nodes) of the graph without forming any cycles while min-
imising the total weight of its edges. Essentially, it represents
the most efficient or compact way of connecting all nodes
within the graph based on the given edge weights.

In the context of the curriculum correlation graph, where
edge weights represent the correlation coefficients between
modules’ assessment results, we obtain its MST by using
the negated edge weights (—W) before applying the MST
algorithm. In this way, we effectively connect all modules in
the programme’s curriculum with the strongest correlations
between them in terms of assessment results and reveal a
representation of a backbone structure of the curriculum in
terms of its actual delivery. Modules that appear as central
nodes or hubs in the MST can be considered core modules
whose teaching content and assessments are well-designed so
that they serve as anchors for the programme’s educational
framework that correlate with different modules in the subject
area.

Further analysis of the MST of the curriculum correlation
graph based on graph metrics, such as centralities, can help
programme review team find insights into the actual operation
of the programme’s curriculum and evaluate it against the
curriculum design expectations.

E. Measures of Centrality

Centrality measures are important concepts in graph theory
that quantify the relative importance or influence of nodes
within a graph structure. Among the commonly used cen-
trality measures, degree centrality, betweenness centrality, and
eigenvector centrality, can also be applied to the analysis of
curriculum graphs.

For a node v in a graph G = (V, E), the degree centrality
Cp(v) is defined as the number of edges connected to v, i.e.,
the degree of v. Since we want to compare the graph metrics
between the curriculum graph, which is the representation of
the designed curriculum, and the curriculum correlation graph,
which represents the actual performance of the curriculum
delivery, we normalise the degree centrality values by dividing
by the maximum possible degree in a simple graph in G.

~ deg(v)
-1

Cp(v)

®)

where n is the number of nodes in G.

Degree centrality measures the number of edges connected
to a node, indicating its immediate influence or connectivity
within the graph. Nodes with a high degree of centrality are
often considered central hubs within the network.

The betweenness centrality Cg(v) is the sum of the fraction
of all-pairs shortest paths that pass through v.
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where o, is the total number of shortest paths from node s
to node ¢, and o (v) is the number of those paths that pass
through v.

Betweenness centrality quantifies the extent to which a node
lies on the shortest paths between other pairs of nodes, acting
as a bridge or bottleneck.

Eigenvector centrality considers not only the number of
connections but also the centrality of the nodes to which a
node is connected, reflecting the influence of a node within the
network. The computation algorithm for Eigenvector centrality
can be found in [10].

When it comes to the curriculum analysis, we derive
these metrics from the curriculum graph and the MST of
the curriculum correlation graph, respectively, and use them
to quantitatively evaluate the characteristics of moudules in
design and in practice, respectively.

Modules with high degree centrality are directly con-
nected/associated to many other modules, suggesting that they
are foundational or serve as prerequisites for a significant
portion of the curriculum. Modules with high betweenness
centrality might lie on critical connections between major
clusters in the curriculum, facilitating the integration of knowl-
edge across domains. Modules with high eigenvector centrality
might signify core courses with strong connections to other
central modules, forming the backbone of the curriculum.

Analysing these centrality measures allows for the identi-
fication of key modules that are central to the curriculum’s
structure and coherence and outliers that require further re-
view, enabling targeted efforts to strengthen or improve these
modules if necessary.
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Fig. 5. The MST of the curriculum correlation graph for the engineering programme.

IV. DATA ANALYSIS RESULTS

To demonstrate the effectiveness of our data-driven ap-
proach, we collected the comprehensive academic records
of one cohort of students enrolled in the same engineering
programme mentioned in Section II. To ensure a more accurate
reflection of the programme’s effectiveness in delivery, records
of all retake students have been excluded from the analysis.
The final dataset comprises the academic records of 171
students who initially enrolled in the programme in 2018 and
completed their study in 2022. The collected data include
all module marks obtained by every student throughout the
four-year duration of the programme. Utilising this cohort as
a representative sample, we applied the proposed curriculum
correlation graph approach and derived the metrics elaborated

in Section III, enabling a comprehensive analysis and evalua-
tion of the programme’s curriculum design and delivery.

Firstly, we derive the module correlation matrix M as
described in Section III-A, and the heat map of M is presented
in Fig. 3. Due to the limitation of the figure size, not all module
codes are labelled in the figure. A preliminary observation
from the heatmap suggests that assessment results from Year
3 modules exhibit relatively higher correlation coefficients than
modules in other years, because the area corresponding to Year
3 modules displays a more intense colour gradient towards red,
indicating stronger correlations between modules within this
academic stage. Additionally, it is apparent that a few modules
exhibit weak correlations with the majority of other modules.

Based on the module correlation matrix, the curriculum



correlation graph is constructed as described in Section III-B
and presented in Fig. 4, in which the size of each node is
proportional to its clustering coefficient computed according
to Section III-C. It is evident from the figure that the major-
ity of modules exhibit good clustering coefficients within a
close range, indicating good cohesion among them. A closer
examination of the data reveals that the mean and standard
deviation of the clustering coefficients across all modules in
the programme are 0.56 and 0.07, respectively. This obser-
vation demonstrates a robust coherence in the teaching and
assessment delivery throughout the programme. Furthermore,
it can be observed that modules in Years 2 and 3 tend to exhibit
slightly higher clustering coefficients compared to those in
Years 1 and 4. This pattern is consistent with the preliminary
observations made from the module correlation matrix/heat
map and suggests a well-integrated design for the fundamental
subject-specific modules delivered in Years 2 and 3. These
modules, which form the core of the programme’s curriculum,
exhibit strong coherence, reflecting a thoughtful alignment
of content and assessments within this critical stage of the
programme.

On the other hand, this visual representation also enables
programme review team to swiftly pinpoint modules with low
clustering coefficients, indicating potential isolation or weak
connectivity in terms of teaching and assessment delivery.
Such modules may need further review to ensure that their
teaching and assessment strategies are appropriately aligned
with the overall programme specifications. In our analysis,
BBC4105 and BBC6201 stand out as distinct outliers with
notably low clustering coefficients. BBC4105 is an English
module focusing on academic writing, while BBC6201 is a
general engineering practice module. These findings suggest
that the assessments within the programme may not heavily
rely on students’ academic writing skills, or that the academic
writing training materials may not be closely related to the
subject area of the engineering programme. Similarly, the
design of the general engineering practice module BBC6201
may not be closely aligned with the ILOs of many subject-
specific modules in the engineering programme. Both cases
require further review to decide if the targeted effort should be
made to improve the particular modules, or if certain aspects
of the programme should be strengthened to enhance their
integration and alignment.

In Fig. 4, the edges highlighted in brown show the MST of
the curriculum correlation graph, which is also presented in
Fig. 5 based on the tree structure to focus on the relationships
between modules. In Fig. 5 we can easily identify two modules
acting as central hubs in the MST: EBU4201 and EBU5504.
EBUA4201 is a module about Java programming, and EBU5504
is about networks and protocols, which interestingly are de-
signed to be two of the core modules in this engineering
programme.

Examining the prerequisite relationships between modules
sheds light on their roles within the programme’s curriculum
design, and degree centrality serves as a valuable quantitative
metric for this evaluation. To assess the programme’s cur-
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Fig. 6. The comparison of degree centralities in the curriculum graph and
the MST of the curriculum correlation graph for all modules.

riculum delivery against its design expectations, we compare
the degree centralities in both the curriculum graph and the
MST of the curriculum correlation graph, as illustrated in
Fig. 6. In Fig. 6, the x-axis represents the degree centrality in
the curriculum graph, reflecting curriculum design properties,
while the y-axis depicts the degree centrality in the MST of
the curriculum correlation graph, derived from actual curricu-
lum delivery data. If the actual delivery of the programme’s
curriculum is closely aligned with the design expectations,
all module points are expected to be distributed near the
line y = . It is clear from Fig. 6 that the majority of the
modules are scattered around the y = x line, which is a quick
sign indicating a reasonable alignment of the programme’s
curriculum delivery with the curriculum design expectations.
This initial observation is further supported by a detailed
examination of Fig. 2 and Fig. 5, which reveals a good
match between the connections in the MST of the curriculum
correlation graph and the clusters of the curriculum graph. This
finding reinforces the conclusion that the programme’s curricu-
lum delivery reasonably aligns with its design expectations,
supported by the coherent relationship between curriculum
connections and delivery outcomes.

On the other hand, we can also identify a few outlier
modules. The results reveal that EBU5504 shows more than
expected connections with other modules, which is positive.
However, for EBU4375 and BBC4913, which are fundamental
modules, the results suggest their actual connections with other
modules fall short of the design expectations, and a further
review of the two modules may be required.

Fig. 7 depicts the betweenness and eigenvector centralities
of all modules within the engineering programme derived
from the curriculum graph and the MST of the curriculum
correlation graph, respectively. These figures can be consid-
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ered as quantitative profiles for each module in terms of
their association with other modules within the engineering
programme based on the curriculum design and curriculum
actual delivery results, respectively.

It can be observed that the betweenness centralities derived
from the curriculum graph are all close to zero, which is
reasonable, as we can see in Fig. 2 that the curriculum is
designed to form several self-contained clusters and several
independent modules. However, according to the results, the
programme team may consider developing a module that
can connect the two main clusters in the current curricu-
lum: subject-specific application cluster with programming
and subject-specific theory cluster with maths, which may be
helpful for students in the programme to easily sense the big
picture of the programme. The relatively high betweenness
centralities derived from the curriculum correlation graph for
some Year 2 and Year 3 modules imply there is a good
alignment in the assessment standard across some modules in
different categories and their well-designed assessments can
differentiate students by their learning abilities, which leads
to the stronger than designed betweenness centralities.

Interestingly, a noticeable disparity in eigenvector central-
ities can be observed between the curriculum’s design and
its delivery. While the designed curriculum exhibits high
eigenvector centralities for Year 1 and Year 2 modules, this
pattern does not align with the eigenvector centrality derived
from the correlation of assessment results for these modules.
Eigenvector centrality, which considers not only the number
of connections but also the centrality of connected nodes,
underscores the importance and influence of a node within the
broader network. The group of foundational modules in Year
1 and Year 2 is designed to provide essential support for sub-

sequent subject-specific modules, hence their high eigenvector
centrality in the designed curriculum. However, these funda-
mental modules, such as mathematics, are often developed by
teaching teams external to the School of Engineering, serving
as common modules across various disciplines within the
university. Consequently, their designed content and assess-
ments may not seamlessly align with the ILOs of subsequent
engineering modules in the programme. Only a subset of the
knowledge imparted in these fundamental modules may be
directly relevant or required for the engineering curriculum,
causing the observed mismatch in eigenvector centralities
between curriculum design and delivery. To address this issue,
the programme team may consider collaborating with the
mathematics teaching team to tailor these modules specifically
for the engineering programme if necessary, ensuring better
alignment with programme specifications and engineering
student needs.

V. CONCLUSION

In this paper, we propose a novel data analysis approach
for programme review based on programme assessment data
and graph theory. We provide detailed explanations on the
derivation and interpretation of quantitative metrics derived
from graph theory, followed by a practical demonstration of
our approach applied to an engineering programme. Through
comprehensive and rigorous quantitative analyses, our method-
ology unveils valuable insights into both the curriculum design
and delivery of the programme. The findings from our analyses
underscore the efficacy and potential of our approach in
evaluating and enhancing programme effectiveness.
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