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Students who complete their high school education are, at times, not adequately prepared for further studies in higher
education. Some of these students struggle to meet the challenges associated with heavy workloads, extra laboratory work
and a blended-learning environment. These underprepared students need additional academic support if they are to
succeed with their university studies. One such support includes an additional year of study (part of an Extended
Curriculum Programme aimed at improving student preparedness) prior to enrolling in a mainstream programme where
they may study towards a Diploma or Bachelor’s degree. The purpose of this article is to contrast the performance of these
students to those who directly entered a mainstream programme, thereby highlighting the benefit of an additional year of
study in helping students to become better prepared. This contrast is primarily based on their main examination grades
that they achieved in a first-year compulsory module that forms part of a National Diploma in Electrical Engineering.
Sixty-four students, with an additional year of study, are contrasted to 487 students who entered a mainstream
programme directly between 2016 and 2017. Both groups of students struggled with questions relating to design which
is correlated to the synthesis level in Bloom’s Taxonomy. However, the average grade difference between the two groups
never exceeded 10%, with the average being 6.9%. The contribution to education is the positive results achieved by these

first-year students who enrolled for an extended curriculum programme, thereby supporting its continuance.
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1. Introduction

“Only the prepared speaker deserves to be con-
fident” [1]. These words, by a former American
writer, Dale Carnegie, well testifies to the fact that
confidence can stem from being prepared, among
other accepted factors. This same principle applies
to students entering higher education; if they are
prepared, then they should have a measure of
confidence that may lead to success. However, the
opposite is also true. Underprepared students may
lack the confidence required to overcome many of
the challenges associated with higher education,
thereby setting themselves up for failure.

It has been increasingly recognized in recent
decades that US high school students are under-
prepared to choose and complete STEM (science,
technology, engineering and mathematics) majors
at university, leading to a major shortage of domes-
tic students taking careers in science and engineer-
ing [2]. This is similar in South Africa (SA), where
first-year students have been found to be under-
prepared for the challenges that they may encounter
within the higher education context [3]. These may
include a heavy workload, extra laboratory work
and a blended-learning environment. Several aca-
demic support mechanisms have been introduced to
try help these students to better cope with some of
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these challenges as they transition between high
school and university life. This includes supplemen-
tary instruction [4], peer mentoring [5] and an
additional year of orientation prior to enrolling in
a mainstream programme (MSP, such as a 3-year
Bachelor’s programme). This additional year forms
part of what is called an Extended Curriculum
Programme (ECP) in SA.

ECPs were introduced in a number of universities
in SA as one mechanism for addressing issues of
equitable access, low success rates and the need to
better bridge the gap between school and higher
education [6]. It is a state-funded initiative aimed
specifically at improving both student access to
higher education (especially by disadvantaged stu-
dents who narrowly miss the minimum admission
requirements for the MSP) and their overall suc-
cess. This was primarily in response to an increasing
number of ’underprepared’ students who have
entered higher education in recent decades.

A number of studies have sought to determine the
effectiveness of this state-funded initiative in SA,
given the number of resources and time dedicated to
it. For example, Sutherland [7] reviewed the success
rates of students enrolled for an ECP programme
between 2016 and 2018 at a university of technology
in the Gauteng province of SA. Results suggested
that these students performed well and contributed
to the overall success rate of the engineering faculty.
Another study [8] sought to determine the effective-
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ness of an ECP programme offered at a university of
technology in the Western Cape Province of SA.
Results indicated that academics (63% of those
polled) disagree that MSP students outperform
ECP students. This indicates that ECP students
are better prepared after their year of additional
study and are more than capable of achieving the
same outcomes as the MSP students. Finally,
Engelbrecht, Harding and Potgieter [9] conducted
an evaluation of the successes of a 2008 cohort of
ECP students using five quantitative criteria,
namely retention, completion rate, migration to
other faculties, comparison with other institutions
and enrolment in graduate studies. Their overall
conclusion was that the programme is reasonably
successful regarding retention and completion rate
in comparison with similar programmes offered at a
university in the Kwa-Zulu Natal Province of SA.
These foregoing results are all based on a complete
ECP programme. However, what do the results of
an individual first-year engineering module reveal
that requires previous knowledge of mathematics
and physical sciences? This is especially relevant as
the minimum pass mark is only 30% for these two
subjects at school level in SA [10].

Therefore, the purpose of this article is to con-
trast the performance of ECP students to MSP
students over a 3-year period by analyzing their
main examination grades, in order to determine if
students exposed to an extra year of orientation can
successfully cope with a first-year engineering
module that focuses primarily on mathematics
and physical sciences. A time-lag study is used
with a non-experimental descriptive design where
the collected data is analyzed quantitatively. The
basic structure of an ECP is firstly discussed,
followed by its implementation at the Central
University of Technology (CUT). The research
context of the study is then provided, followed by
the research methodology, results and conclusions.

2. The Extended Curriculum Programme
in South Africa

The majority of higher education institutions in SA
(23 out of 26) received designated funding from
government to offer different types of access pro-
grammes during the 2010 decade, which included
extended, augmented and foundation programmes
[11]. In 2017, ECPs attracted over $12 million in
government funding for institutions in SA. This
amount well exceeds all other allocations intended
to support and strengthen the quality of the curri-
cula and teaching and learning activities across the
sector [12]. At the heart of all ECP programmes is
the “recognition that for the majority of potential
students in South Africa, success at higher educa-

tion is severely constrained by systemic faults . . .
and ECP has constituted an attempt to address
these faults at curriculum level” [13].

The term “‘systemic’ refers to the entire inter-
connected system and includes all forms of educa-
tion from childhood to adulthood. For example,
children in SA do not read well enough to enable
meaningful learning and cannot do basic mathe-
matics [14]. This is in part, due to the shortage of
libraries and books within rural schools and com-
munities. More teenagers are experiencing concen-
tration difficulties, more frequent headaches and
increased pressure [15]. Studies have linked this to
the common statement: ‘FOMO’ — The Fear of
Missing Out. This can drive teenagers to stay
awake for all hours of the night as they are con-
nected to their electronic devices, making choices
they would otherwise not make. This in turn can
have a negative impact on their education. Many
adolescents in SA are exposed to multiple types of
violence, socio-economic disadvantage and low-
quality education [16]. These challenges combined
give rise to the term “‘systemic faults” that would
also include challenges within the school environ-
ment focusing on the quality of teachers and the
curriculum. They are all interconnected in one way
or another and impact on the preparedness of
students to enter and succeed in higher education.

ECP’s do not completely eradicate all these
challenges but help to mitigate some of them to a
certain degree. For example, the academic content
is delivered at a slower pace than in the normal
MSP’s, so students have more time to engage with
and read the subject content [9]. Additional mod-
ules such as language and study skills and academic
information management are offered, and extra
support through career guidance and counselling
is provided, that can help students to better manage
their time and priorities. Besides attending smaller
classes, the students also attend lectures in large
groups to prepare them for the transition to the
MSP and which can help them to improve on their
interpersonal skills.

It must be noted that a number of enabling
factors are required for the success of an ECP
[17]. These include leadership and ownership of
the programme, organizational arrangements
between mainstream and academic development
staff, sufficient resources, and student placement
practices (linked to entry requirements) at the
start of the programme.

3. The Extended Curriculum Programme
at the Central University of Technology

ECP’s were introduced for the first time at the
Engineering Faculty of CUT in 2010. It was
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designed to equip students who do not meet the
minimum requirements with the necessary compe-
tencies to be successful in their studies [18]. Aca-
demic support and skills development were
integrated with regular academic work. Govern-
ment funding to this programme at CUT averaged
around $140 000 per year while the average pass
rate for students in this programme between 2010
and 2017 fluctuated between 61% and 91%.

Students were required to have passed Mathe-
matics and Physical Sciences at school level with a
minimum mark of 40% (equates to a point’s score
of 3) to gain entry into the ECP. They also needed
to achieve a minimum total score of 22, which
could be reached by considering their other
school subjects. Only 35% of the school class of
2020 achieved the minimum mark of 40% [10]. A
similar bleak horizon exists for physical sciences
where only 42% achieved more than 40%. This low
pass rate has been evident for several years, indi-
cating that only a small pool of learners would
qualify to study Engineering. However, the possi-
bility of them being underprepared for the level of
Mathematics and Physical Sciences required in
Engineering is very real, thereby necessitating an
additional year of study. Table 1 shows the scores
that are awarded to different percentages for school
subjects that are used to calculate if students meet
the minimum score of 22 for the ECP and 27 for the
MSP.

Students would need to pass all instructional

Table 1. MSP versus ECP entry criteria

Criteria MSP ECP
points points
40-50% for a school subject 3 3
50-60% for a school subject 4 4
60-70% for a school subject 5 5
70-80% for a school subject 6 6
Minimum points required for 4 3
Mathematics
Minimum points required for 4 3
Physical Sciences
Minimum score from all school 27 22
subjects

offerings of the first year of the ECP in order to
continue with the second year of study in the ECP,
which would equate to the first year of the MSP.
The ECP would thus cover 4 years of study which
would need to be completed by the student. The
additional first year of study included introducing
students to important academic literacy skills (to
help improve English language proficiencies) and
personal competencies (such as time management
skills and the impact of stress on student academic
achievement [19]). This would be offered in a
module called Life Skills. Even students with high
academic potential often struggle to progress in
their studies due to a general low level of academic
English proficiency. Two other modules (Materials
and Physics) were offered during this year that
provided information applicable to each field of
Engineering offered at CUT (Civil, Mechanical or
Electrical). A concise breakdown of the four mod-
ules is shown in Table 2.

4. Research Context of this Study

The research context is limited to a module termed
Electronics 1, offered at CUT in SA. Undergradu-
ate engineering students need to complete this
compulsory module as part of a Diploma qualifica-
tion in Electrical Engineering. The course structure
is shown in Table 3. This Diploma is an NQF
(National Qualifications Framework) Level 6 qua-
lification that requires students to obtain a mini-
mum of 360 credits (equates to 3600 notional hours
over a three-year period). This is similar to the
United Kingdom (UK), but different in other
countries of Europe where 20 hours of learning is
sometimes equated to one credit point [20].
Approximately 200 students register for this 12-
credit module in the first semester of each year of
the MSP, which is offered between February and
May. Approximately 100 students register for the
module in the second semester, which is offered
between August and November. The syllabus
covers seven units focusing on the oscilloscope,
fundamental electrical principles, resistors, capaci-
tors, semiconductors, diodes, transistors and the

Table 2. Four modules with their content that was offered to ECP students during their extra year of study

Module Content

Life Skills

Portfolio development, reading skills, assignment writing skills, note taking, memory skills, learning skills,
examination techniques, critical thinking, self-awareness, self-management, coping with stress, problem-
solving skills, time management, marinating a healthy lifestyle and interpersonal skills.

Materials Water flow and its applications, appropriate tests required for material testing, set-up and use of dumpy levels
and concrete cement reactions with different environments.

Mathematics Fundamentals of number sets, algebraic expressions and equations, basic graphs and functions, trigonometric
graphs and waveforms, exponents and logarithms.

Physics Mechanics focusing on fundamentals of physics, vectors, kinematics, dynamics and statics. Electricity and

magnetism focusing on electrostatics, electrical circuits, magnetic fields and electrodynamics.
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design of power supplies and amplifiers. The pri-
mary purpose of the module is to introduce students
to the analysis and design of electronic circuits and
is a pre-requisite (foundation module) for higher
level modules in the Diploma [21].

The module features a blend of face-to-face and
online learning. Online learning is primarily char-
acterized by eight online self-assessments while the
face-to-face lectures featured PPT presentations
with animations along with a number of active
learning sessions involving problem-based learn-
ing. A main assessment is usually scheduled during
Week 9, with a main examination during Weeks
15-18. The main examination contributes 50% to
the final grade of the student, while the course
mark contributes the other 50%. This examination
features a blend between lower-order and higher-
order cognitive questions, based on Bloom’s Tax-
onomy. Action verbs such as define, identify,
calculate, design and sketch are often used in the
assessment to determine student learning. Most of
the assessment includes mathematical calculations,
while around 20% is dedicated to physical science.
Calculations must be used to analyze time
domains, to simply complex resistor circuits, to
design a power supply and an amplifier. Physical
science questions cover fundamental electrical
principles that include electron flow, energy, and
power.

Table 3. Course structure for Electronics 1

5. Research Methodology

A time-lag study is used with a non-experimental
descriptive design. A time-lag study determines the
impact of a particular event on a group of students
over a specific period of time [22]. In this study, the
period of time is from 2016 to 2017. Although four
semesters occurred during this time, data from one
semester had to be discarded as there were no ECP
students present for that semester. These groups
comprised students from both the ECP (n = 64) and
MSP (n = 487). Although the mean of a large
sample is a good representation of the mean of a
population, sample sizes greater than 30 are con-
sidered sufficient in order to get a good approxima-
tion of the bigger population [23]. The particular
event relates to different levels of cognitive ques-
tions that these students were required to answer in
the main examination, which primarily covered
mathematical calculations and physical sciences.
The examination grades and final grades of these
students were thus analysed in SPSS 19.0 with no
specific intervention, or experiment, occurring
during the time period.

The Main Examination at the end of each seme-
ster comprised six main questions that covered five
of the six levels of Bloom’s Taxonomy. Question 1
was a mix of knowledge (recall) and application
(calculation) questions focusing on the oscilloscope

Time period Theory (face-to-face) Assessment (online) Weightings Practical
2 x 90 minutes / week 1 x 90 minutes / week
Week 1 Unit 1 — Introduction Student support—Online | 25% to the course mark Preparatory work in the
and basic frequency anywhere (T1) laboratory
measurements 5 online self-assessments
Week 2 Unit 2 — Fundamental Unit 1 — Online contribute to Test 1 (T1) Assignment 1
electrical principles anywhere
Week 3 Unit 3 — Semiconductors | Unit 2 — Online Assignment 1
anywhere
Week 4 Unit 4 — Diodes Unit 3 — Online Assignment 2
anywhere
Week 5 Unit 5 — Basic design Unit 4 + Unit 1 — Online Assignment 2
principles for power anywhere
supplies
Week 6 Unit 6 — Bipolar Unit 5 + Unit 2 — Online Assignment 3
Junction Transistors anywhere
Week 7 Review — Units 1 - 5 Assignment 3
Week 8 Review — Units 1 — 5 Practical Test
Week 9 Main Assessment Units | —5— Controlled | 40% to the course mark
lab (T3)
Week 10 University recess
Week 11 Unit 7 — Basic design Unit 6 — Online Assignment 4
principles for amplifiers anywhere
Weeks 12 - 14 Review — Units 1 — 7 Unit 7 — Online 35% to the course mark Assignment 4
anywhere (T2)
Weeks 1518 Summative main Units 1 —7—Onlineina | Contributes 50% to the
examination controlled laboratory final grade
environment
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Table 4. Descriptive statistics of scores of ECP students and MSP students for the first semester of the 2016 academic year

Descriptive Statistics
ECP Students MSP Students
Mean Std. Dev. N Mean Std Dev. N
Q1 45.4 16.06 10 53.03 17.32 209
Q2 43.0 17.67 44.26 16.02
Q3 559 13.15 65.55 17.38
Q4 52.1 17.51 66.02 20.62
Q5 33.8 28.98 30.03 22.15
Q6 48.0 27.08 54.61 23.82
Final Score 47.1 14.30 52.81 13.03

or time domain analysis. Question 2 featured a mix
of comprehension and application questions focus-
ing on resistors and simplifying series/parallel cir-
cuits. Question 3 included only knowledge and
comprehension questions covering physical science.
Question 4 focused primarily on the analysis of
graphs and circuits relating to the semiconductor
diode. Question 5 and 6 required students to design
(part of synthesis in Bloom’s Taxonomy) a power
supply unit and a transistor amplifier. A seventh
question was included in the first semester of 2017
which covered a mix of comprehension and analysis
questions that focused on datasheet interpretation,
as this was deemed missing from previous examina-
tions.

To contrast the performance of ECP students to
MSP students over the 3-semester period required
the examination grades and final grades, or scores,
of students in both groups to be analyzed by means
of descriptive statistics (means and standard devia-
tions). With regard to inferential statistics, a #-test
for independent samples was conducted to deter-
mine if there is a statistically significant difference
between the mean score of the ECP group of
students and the mean score of the MSP group of
students. The independent sample #-test was con-
ducted for each question in the main examination as
well as for the final grade (50% of the examination
added to 50% of the course mark) of the students.
The test was conducted for each of the 3-semester
periods. The statistical software package SPSS was
used to analyze the data.

6. Results and Discussions

To test whether the groups differ significantly with
regard to their scores in this engineering module,
the independent sample #-test was conducted. The
significance level was set at 5%. The results of the
independent #-test are reported by including the -
statistic value, the degrees of freedom (df), as well as
the significance value of the test (p-value). The ECP
group consisted of 10 students and the MSP group
had a total of 209 students for the first semester of

2016. From the descriptive statistics shown in Table
4 it is evident that the ECP students performed best
in Question 3 (recall-type questions relating to
physical sciences that correlates to the lowest two
levels of Bloom’s Taxonomy) with a mean score of
55.9. They performed worst in Question 5 (a design-
based question that correlates to the synthesis level
within Bloom’s Taxonomy) with a mean score of
33.8. The MSP students performed best in Question
4 (an analysis-based question requiring calculations
that correlates to the analysis and application level
within Bloom’s Taxonomy) with a mean score of
66.02 and the worst in Question 5 (mean = 30.03).
Furthermore, the MSP group had a higher final
mean score of 52.81 than the ECP group of students
(mean = 47.1). To test whether the groups differ
significantly with regard to their scores in this
engineering module, the independent sample #-test
was conducted. Apart from analyzing the final
scores (50% from the examination and 50% from
the course mark) of both groups of students, the
researchers also investigated whether there was a
difference between the two groups with regard to
the different questions in the Main Examination. As
such, several ¢-tests were conducted, and the results
are shown in Table 5.

The z-test showed no statistically significant
difference between the final scores of the two
groups (¢ = 1.35, p = 0.179). However, the results
do show that the groups differed significantly with
regards to Question 4 (¢t = 2.1772, p = 0.0305). This

Table 5. Inferential statistics for the first semester of the 2016
academic year

Inferential statistics

Question t-value df p-value
Ql 1.3643 217 0.173
Q2 0.2415 0.8094
Q3 1.7303 0.0850
Q4 2.1772 0.0305*
Q5 0.5179 0.6052
Q6 0.8157 0.3953
Final Score 1.35 0.179
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Table 6. Descriptive statistics of the scores of ECP students and MSP students for the second semester of the 2016 academic year

Descriptive Statistics

ECP Students MSP Students
Mean Std. Dev. N Mean Std Dev. N
Ql 56.46 20.16 39 61.85 20.46 81
Q2 32.28 14.73 32.23 15.53
Q3 52.92 18.51 62.26 19.25
Q4 44.46 21.65 4791 22.71
Q5 15.26 18.60 30.79 26.77
Q6 22.82 17.45 26.05 18.65
Final Score 36.0 12.13 41.79 13.17

Table 7. Inferential statistics for the second semester of the 2016
academic year

Inferential statistics

Question t-value df p-value
Ql 1.3582 118 0.1770

Q2 0.0160 0.9823

Q3 2.5188 0.0131*
Q4 0.7914 0.4303

Q5 3.2615 0.014*

Q6 0.9068 0.3663

Final Score 2.3131 0.0224*

was an analysis-based question where students had
to use mathematical calculations to interpret the
operation of a semiconductor diode by extracting
specific information from numerous graphs. It does
seem that the MSP students were more adept at this,
suggesting that they have a better graphical literacy
ability. The topic of graphical literacy is considered
to be an important aspect of a student’s science
education [24], which may need more attention in
the additional year of study for the ECP students.
The use of scales and axis indicators may also need
to be reinforced in the ECP students.

There was a total of 39 ECP students and 81 MSP
students in the second semester of 2016. From the
descriptive statistics shown in Table 6 it is evident
that ECP students performed the best in Question 1
(mix of both knowledge and application questions)
(mean = 56.46) and the worst in Question 5 (design-
based question) (mean = 15.2564). MSP students
performed the best in Question 3 (knowledge and
comprehension questions) (mean = 62.25) and the
worst in Question 5 (mean = 30.79). Furthermore,
the MSP students had a higher final mean score of
41.79 compared to the ECP students (mean = 36).

The results of the ¢-test are shown in Table 7 that
indicates no significant difference between the ECP
and MSP group of students with regard to Questions
1, 2, 4, and 6. However, the mean scores of students
in both groups differed significantly with regard to
Question 3 (¢ = 2.5188, p = 0.0131), Question 5 (¢ =
3.2615, p = 0.014), as well as their final score (¢ =

2.31, p = 0.0224). This suggests that the ECP group
struggled more than the MSP students with the
recall-type questions relating to physical science
(Q3 in Table 4 and Table 5) and with the design-
based questions requiring many mathematical cal-
culations (Q5 in Table 4 and Table 5). This may also
explain the impact on the final scores of these
students. Again, questions relating to physical
science and mathematics proved more challenging
to these ECP students, who would have obtained a
lower final matric score for these subjects as com-
pared to MSP students (see Table 4).

From the descriptive statistics in Table 8, it is
shown that 15 students were in the ECP group, and
197 students were in the MSP group for the first
semester of 2017. Please note that the main assess-
ment featured an extra question (Question 7) which
focused on datasheet analysis. The ECP students
performed the best in Question 5 (design-based
question) (mean = 64.67), and the worst in Question
2 (mix of comprehension and application) (mean =
26.33). The MSP students performed the best in
Question 3 (knowledge and comprehension ques-
tions) (mean = 76.09), and the worst in Question 2
(mean = 40.13). The ECP group had a final mean
score of 46.47, while the MSP group of students had
a higher final mean score of 55.94. A possible reason
for the good performance in Question 5 relates to
more time being devoted to this part of the syllabus
during this first semester of 2017. Additional time
and discussions were given to this question to try
and overcome the poor performance of the previous
two semesters. The poor performance of engineer-
ing students with regard to design-based questions
has been noted in recent years [25].

The results in Table 9 show significant differences
between the two groups with regard to different
levels of questions. The independent sample z-test
showed significant results between the ECP and
MSP students with regard to Question 2 (¢ =
2.7622, p = 0.0063), Question 7 (¢t = 2.4263, p =
0.0161), as well as the final score of students (¢ =
2.1114, p =0.0161). This suggests that ECP students
struggled more with the comprehension and appli-
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Table 8. Descriptive statistics of the scores of ECP students and MSP students for the first semester of the 2017 academic year

Descriptive Statistics
ECP Students MSP Students
Mean Std. Dev. N Mean Std Dev. N
Q1 63.33 21.46 15 69.89 21.91 197
Q2 26.33 21.33 40.13 18.97
Q3 62.67 13.29 76.09 27.76
Q4 50.13 28.40 58.75 28.34
Q5 64.67 25.27 64.82 39.13
Q6 43.07 44.06 52.87 34.27
Q7 34.13 32.66 44.59 15.95
Final Score 46.47 17.46 55.91 16.64

Table 9. Inferential statistics for the first semester of the 2017
academic year

Inferential statistics

Question t-value df p-value
Ql 1.1190 210 0.2644
Q2 2.7622 0.0063*
Q3 1.8024 0.0729
Q4 1.1433 0.2542
Q5 0.0147 0.9883
Q6 1.0717 0.2851
Q7 2.4263 0.0161*
Final Score 2.1114 0.0359*

cation questions relating to resistors and their use in
series and parallel circuits as compared to the MSP
students. It must be noted that Question 2 was also
daunting to the MSP students, but more so to the
ECP students. Again, this points to the struggle that
ECP students had with physical science combined
with mathematics (evident by Question 2 focusing
on calculating the flow of electrons in a series/
parallel circuit). Noteworthy also is the fact that
the average grade for Question 2 never exceeded
45% for all three semesters for both groups.

7. Conclusions

The purpose of this article was to contrast the
performance of ECP students to MSP students
over a 3-year period by analyzing their main exam-
ination grades, in order to determine if students
exposed to an extra year of orientation can success-
fully cope with a first-year engineering module that
focuses primarily on mathematics and physical
sciences. The final average grades of the MSP
students were never more than 10% higher than
the ECP students over the 3 semesters.

Both groups of students struggled with design-
based questions in 2016 which required many calcu-
lations. This was given more attention in 2017,
resulting in an improved performance, especially
for the ECP students. Students from both groups

performed well when knowledge and comprehension
questions were asked. This suggests that these engi-
neering students are more comfortable with the
lower levels of Bloom’s Taxonomy (being knowledge
and comprehension) than with the higher levels
(being synthesis). However, it must be noted that
these are first-year engineering students who may not
have been exposed to any engineering modules
during their high school career. They would need
to engage more with the higher levels of Bloom’s
Taxonomy as they progress towards the end of the
qualification. The quantitative knowledge that they
would receive in their first year (which is evident by
their performing well on the knowledge and com-
prehension levels) would change to more qualitative
knowledge (application, synthesis, and evaluation
levels) in their final year of the qualification.

The study was limited to only three semesters, as
the module was being phased out and replaced by
another module in a new Diploma programme.
Another limitation exists with the sample size of
the ECP (n = 64) students that was much smaller
than that of the MSP (n = 487) students. This is
understandable, as only a small portion of students
would narrowly miss the entry criteria to the main
programme. However, their individual academic
results do support the continuance of an extended
curriculum programme as the average examination
grades of the ECP students did not differ by more
than 10% from the MSP students. Furthermore, the
sample size of the ECP students is more than 30,
which is sufficient for this research as noted in the
methodology section. The researchers furthermore
had no control over the small sample size since no
randomisation was used. Whole-frame sampling, a
convenience sampling technique, was rather
employed as the students were already available
and formed part of the formal ECP class. Since the
research was conducted at one specific University of
Technology (CUT), and no randomisation was
used, the results may not be generalisable to all
first-year engineering students at other universities.

A recommendation is to include additional
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examples of graphical literacy in the first year of the
extended programme, as the ECP students did
struggle to analysis and interpret numerous
graphs. It is also recommended to ask more physi-
cal science questions that require calculations
rather than basic recall questions, as the ECP
students struggled more with these type of combi-
nation questions involving both physical science
and mathematics.

Additional academic student support will always

be required in higher education, as students find
themselves on different levels of cognitive develop-
ment. Some may be more adept at synthesis, while
others may be more inclined to comprehension. It is
the ongoing role of academics to try and support all
these students to improve on their own develop-
ment, so that they may become better prepared and
more confident graduates who may contribute to
the socio-economic development of their commu-
nities.
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