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The purpose of this article is to present student perspectives of open book examinations, contrasting them to those for

closed book examinations. Reasons and advantages of using open book examinations are offered andmay be aligned with

important accreditation criteria stipulated by official accreditation bodies, such as the Engineering Council of South

Africa. The perspectives of senior electrical engineering students, enrolled in a telecommunications module, regarding

open book examinations from two higher educational institutes in South Africa were obtained using a questionnaire

survey. More than 80% of students from a residential contact university and less than 60% of students from an open

distance learning institute passed their open book examination. The questionnaire survey highlighted that more than 50%

of the polled students would prefer open book examinations.
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1. Introduction

The Vaal University of Technology (VUT) [1] is a

higher educational institute providing on-campus
contact education (both theoretical and practical)

to approximately 22 500 residential students. The

University of South Africa (UNISA) is the largest

open distance learning institute on the African

continent providing distance education to some

350 000 non-residential students [2]. Both Univer-

sities offer a National Diploma in Electrical

Engineering and are therefore mandated by the
Engineering Council of South Africa (ECSA) to

provide quality engineering education programmes

which adhere to the high standards set forth by the

Washington, Sydney andDublin Accords [3]. These

Accords list a number of graduate attribute profiles

which engineering students must meet to be con-

sidered as professional engineers, technologist and

technicians.
The fundamental purpose of engineering educa-

tion is to build a knowledge base and attributes to

enable graduates to continue learning and to pro-

ceed to formative development that will advance the

competencies required for independent practice [4].

Current emphasis in South Africa today is on the

acquisition of knowledge as a productive force.

However, it is not merely any knowledge, but the
application of theoretical, codified knowledge that

allows individuals to add direct value to the socio-

economic development of the country [5, 6]. Subse-

quently, engineering academics need to assess the

formative development of engineering students by

using diverse assessment techniques suited to the

graduate attribute profiles.

The first three of these attribute profiles focuses

on engineering knowledge, problem analysis and
design. Assessing these attributes in different engi-

neering education programmes cannot simply

involve the use of recall questions, or lower order

questions [7]. A typical lower order question in a

telecommunications subject would be ‘‘List three

types of satellite orbits currently in use today’’. The

answer to this question may be copied directly from

a prescribed textbook. However, this type of ques-
tion may be rephrased as a higher order question.

For example, it may be stated that a satellite is used

to broadcast news channels 24 hours a day to South

Africa. The question may then be phrased ‘‘Con-

clude what type of orbit is used with this satellite?’’

The student will have to use critical thinking with

this question, using the application of the satellite in

this question to arrive at the right conclusion.
Questions therefore need to be changed from the

commonly used list, describe and define questions

(lower order) to evaluate, conclude and deduce

questions (higher order). Higher order questions

must be used to determine if formative development

has occurred where students demonstrate critical

thinking along with logical reasoning. One assess-

ment technique which may be tailored to include
both lower and higher order questions to assess

student learning involves the use of open book

examinations (o-b-e).

However, academics are divided on the use of o-

b-e. For example, Smith, Feller and Cain all argued
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in favour of o-b-e as they expected them to encou-

rage higher order thinking and deeper learning

approaches [8–10]. On the other hand, Moore and

Jensen (2007) argue against o-b-e as they diminish

long-term learning and promote academic beha-

viors that typify lower levels of academic achieve-
ment [11]. Subsequently, this article attempts to

contrast o-b-e to closed book examinations (c-b-

e), highlighting advantages, disadvantages and

applications within an engineering education con-

text. Secondly, a brief description of the case study

used in this research, namely Satellite Communica-

tions IV, is given, from where student perspectives

are derived. Thirdly, the research methodology is
substantiated and the results of the questionnaire

are presented in a series of graphs and tables.

Succinct conclusions then follow.

2. Open book versus closed book
examinations

University student profiles have changed socially,

culturally, and economically with the ‘massifica-

tion’ of higher education [12], with corresponding

remarkable changes in the area of educational

technology also being observed. A growing body

of research has shown that taking an examination

can do more than simply assess learning; it can also

enhance learning and improve long-term retention,
a phenomenon known as the testing effect [13–16].

In classroom settings, tests and quizzes are typically

administered for assessment purposes. In labora-

tory settings, tests and quizzes not only measure

knowledge, but also change and enhance memory

for information [17]. The fact that students engage

in cognitive processes that promote learning when

taking a test is often overlooked in education.
The first level, known as cognitive functioning,

includes general thinking and reasoning abilities.

The second level, known as meta-cognitive func-

tioning, deals with thinking about one’s thoughts.

The third level, known as epistemic cognition, deals

with understanding how to approach problems [18].

All three levels can be applied to o-b-e and c-b-e,

despite their differences when it comes to their
meaning, application and implementation. The

main dissimilarity between these two examination

techniques is that c-b-e places higher emphasis on

accurate and widespread memory recall and repro-

duction of information. C-b-e generally represent

the norm in higher education, where students take

the examination without the aid of their notes or

textbooks, and consulting supplementary material
is typically considered cheating [9, 19]. If not care-

fully designed, this assessment of student learning is

likely to be dominated by the recall ability. How-

ever, intelligently designed c-b-e can be used to test

critical thinking and subsequently higher order

skills.

The ability to recall information is an important

cognitive goal; however, it is the lowest order skill

according to Bloom’s hierarchy of educational

objectives in the cognitive domain [20] and is there-
fore an essential forerunner to the higher order

skills. Results from several studies converge on the

conclusion that recall examinations promote better

long-term retention than recognition examinations,

regardless ofwhether the final criteria requires recall

or recognition [21–24]. In addition, the concept of

desirable difficulty suggests that more challenging

test conditions may slow initial learning, but ulti-
mately result in enhanced final performance [25].

One theory of this testing effect suggests that exam-

inations requiring more challenging retrieval ques-

tions produce greater benefits for long-term

retention [13, 15, 17, 26]. However, in engineering

education, long-term application may be more

important than long-term retention. Graduates

need tobe able to apply knowledge to new situations
on a consistent basis, especiallywhen the knowledge

changes and adapts constantly to new technological

developments. For example, it is reported in Infor-

mation Technology that 50% of its current knowl-

edge changes every year [27], and is referred to as the

half-life of knowledge. Other research indicates that

the amount of knowledge in the world has doubled

over the past 10 years and is doubling every 18
months [28]. Subsequently, of what value is long-

term retention if knowledge turnover occurs so

frequently?However, if graduates have been trained

to access information appropriately from a text-

book and apply it correctly in a distinctive setting,

then the teaching and learning process has been

enhanced! Nevertheless, long-term retention is

important in o-b-e as students need to remember
the location of important sections within their text-

book.More important is the ability to efficiently use

the Table of Contents and the Index in a textbook to

locate important theoretical sections. This will aid

students later in life to find information in other

textbooks, thereby contributing to establishing an

attitude of life-long learning. It is noteworthy that

Agarwal et al. [29] notes that no differences in
memory benefits between o-b-e and c-b-e have yet

been determined.

Students often prepare for c-b-e by looking at

previous examination papers and spotting probable

questions. Thereafter, students construct or find

model answers to these questions and memorise

them. If students can spot and prepare likely ques-

tions for an o-b-e, then the examination is not even
testing memory recall, only the copying of informa-

tion from one examination to another. Hence, o-b-e

cannot include repetitive questions being used from
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one question paper to another. This requires aca-

demics to put forth more effort in developing

different questions based on the published material,

thereby forcing them to engage with the material on

a consistent basis. This in turnmay lead to satisfying

important accreditation criteria stipulated by
accreditation bodies, such as ECSA. ECSA [30] is

responsible for the accreditation of engineering

programmes and ensuring quality education

within the various disciplines of engineering.

Every four to five years ECSA visits institutions of

higher learning in South Africa who offer engineer-

ingprogrammes to scrutinize, amongst other things,

examination papers for repetitive questions (which
is NOT allowed) and for the consistent use of

predefined exit level outcomes (ELO). Engineering

students need to meet these ELO if they are to

become qualified artisans, professional technicians

or technologists within the industrial sector. These

ELO include problem-solving skills, application of

scientific and engineering knowledge, engineering

design, communication, engineering management
and the application of complementary knowledge.

All these ELO can be successfully assessed using o-

b-e which feature appropriate higher order level

questions.

O-b-e permit students to access selected sources

(such as their ownnotes, the lecturer’s hand-outs, or

textbooks) while answering the questions. The

reference material used during the examination
period is usually well-known to the students, and

often includes the prescribed textbookof the course.

Thismeans that students are forced to purchase and

read their own copies (prescribed textbook) in

preparation for the examination, instead of borrow-

ing a copy from a fellow student for study purposes.

They are also encouraged to write notes within their

own copies, thereby expressing the information in
their own words and handwriting. This in turn re-

enforces the learning process as students engage

with the published literature on a regular and

constant basis.

O-b-e is not as easy as students may think. At

times it can be more difficult than c-b-e as students

are not used to o-b-e which require a different study

approach. It may therefore be necessary to help
students change their study habits by giving quizzes

and mock examinations during the course in pre-

paration for the final examination. On the other

hand, educators who support the use of o-b-e

acknowledge that students may find these examina-

tions to be less challenging than c-b-e [19, 31]. In

addition, students report that they experience less
stress and anxiety when preparing for o-b-e (as

compared to c-b-e) [32–34], which are also extre-

mely beneficial for those students who find memor-

ising paragraphs difficult [29, 35]. For these reasons,

some educators argue that o-b-e promote and assess

learning more effectively than traditional c-b-e [31,

36, 37].

It must though be noted that o-b-e are unsuitable
in a course that expects students to memorise the

information given to them, and reproduce it during

the examination. However, an o-b-e is more appro-

priate if a course expects students to be able to

process new information. O-b-e is not suitable if a

course aims to test understanding through exposi-

tion, but is very suitable if it aims to test under-

standing through application to new situations [38].
O-b-e can indirectly test student mastery of content

by testing how well the student is able to apply

specific theoretical knowledge to new situations.

Challenging the retrieval and application processes

is known to promote long-term retention of infor-

mation [13, 17, 26, 39].

In order to ascertain students’ perceptions of o-b-

e, a questionnaire was designed and administered at
the start of a subject/module entitled Satellite Com-

munication IV. The objective was to find out to

what extent students preferred this mode of assess-

ment and to ascertain their perceptions of this type

of examination.

3. A brief overview of the case study,
Satellite Communications IV

Satellite Communication IV is a BTech module

offered over a semester period (approximately 14

weeks) at VUT and over a year period (approxi-
mately 8 months) at UNISA (see Table 1 for the

course structure and assessment—note that the

practical work is part of the theory module at

VUT but registered as a separate module at

UNISA).
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Table 1. Course structure and assessment

Vaal University of Technology Institution University of South Africa

Residential contact University type Open distance learning

2 � written tests in a classroom and 2 online tests
(30% weight)

Pre-exam assessments 3 � written assignments (10% weight)

Part of the module where 10 practical experiments are
done (20% weight)

Practical work Module on its ownwith a practical day being scheduled
(100% weight)

1 x open book exam (50% weight) Examination at the end 1 � open book exam (90% weight)

Theory and practical = 12 Credits Theory = 10 and practical = 2



Note in Table 1, that the practical work is done

separately from the theory work at UNISA. How-

ever, bothmodules need to be taken to complete the

course. The reason for splitting the practical and

theory is to make sure that distance learning stu-

dents engage with the practical experiments, so as to
satisfy accreditation requirements from ECSA.

However, the credit bearing value of the module at

both universities is the same, with VUT giving 12

credits to theirmodule andUNISAgiving 10 credits

to their theory part and 2 credits to their practical

part. Note too that all the pre-exam assessments are

open book, resulting in a year mark for the student

which is combined with the final o-b-e to give a final
grademark.All pre-examassessments are formative

in nature, while the final examination at the end of

the course is summative, being written in a venue

with an invigilator present.

Students have to obtain aminimumof 120 credits

at this level to be awarded the BTech: Engineering:

Electrical qualification. The majority of modules in

this BTech programme have a credit value of 12,
with the exception of a capstone module (termed

Industrial Projects 4) which has 36 credits attached

to it. VUT operates on a semester basis of almost

four months while UNISA offers year modules for

their BTech programme. During this time, students

at VUT complete four venue based assessments

(open book) in preparation for their examination,

while students at UNISA submit three written
assignments (usually via post) based on predefined

questions set by the lecturer the year before. Bear in

mind that students have four hours of contact per

weekwith their lecturer at VUT,while students only

have email access to their lecturers at UNISA.

Many UNISA students are employed full-time,

and therefore have to balance their academic studies

with their work commitments. Subsequently,
UNISA students need to be given more time to

understand the course content, which is the same

at both universities and presented by the same

lecturer. However, they cannot write the exact

same o-b-e as their examination dates are fixed

differently which could cause students from one

university to share the question paper with students

from the other university before it is written!
The Satellite Communication IV syllabus covers

four main sections, being orbital parameters, link

design, satellite architecture and earth stations.

Orbital parameters feature a number of mathema-

tical calculations alongwith extensive application of

acquired knowledge, and accounts for approxi-

mately 30% of the final written examination. The

link design section considers all the gains and losses
associated with a satellite earth station communica-

tions link, being one of the major singular calcula-

tions comprising approximately 25% of the final

written examination. Satellite architecture consid-

ers access techniques, the platform, the payload and

space environments. Earth stations present infor-

mation relating to telemetry, tracking, control,

amplifiers, reliability and availability. The last two

sections tally approximately 45%of the final written
examination, where the interpretation of the infor-

mation is assessed rather than its recall. For exam-

ple, students are asked to calculate the carrier to

noise ratio for a given downlink, evaluating the final

answer against predefined standards and then sug-

gesting possible improvements to the system. These

typical verbs used in the o-b-e places particular

emphasis on the use of the upper levels of Blooms
Taxonomy which contribute to deep learning and

critical-thinking [7].

Electrical engineering students must be in posses-

sion of a National Diploma (minimum of 3 years to

complete) before they can register for the BTech

programme which can be completed within a year if

they are enrolled full-time.C-b-ewas originally used

when this module was first offered. However, it was
converted to o-b-e at VUT in 2007 and atUNISA in

2011, for the following reasons:

� Student reasoning ability needed to be assessed in

place of student memory recall;

� Too much emphasis was being placed on what

students could recall, instead of what they can do;

� Student ability to learn and retain large volumes
of information was deteriorating;

� Note taking and synthesis of information by

students needed to be encouraged;

� Students were not purchasing the prescribed text-

book;

� Surface learning was taking priority over deep

learning;

� Student profile had changed; and
� The throughput/pass rate was consistently fluc-

tuating.

4. Research methodology used in this
article

A time-lag study was used in this research, along
with descriptive statistics, to examine and evaluate

the results of c-b-e and o-b-e (see Table 2). Descrip-

tive statistics occur where a specific situation is

studied to see if it gives rise to any general theories,

while in a time-lag study one could, say over a four

year period, determine the attitudes of each year’s

group towards a particular event or notion [40]. The

specific situation was limited to the type of final
examination in a telecommunications module

which may give rise to a particular theoretical

perception, while the attitude of different students

towards o-b-e within the same module over a
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specific time period was obtained. The target popu-

lation was restricted to all students enrolled for the

Satellite Communications module during the time

periods shown in Table 2, therefore requiring no

sampling technique. Nothing was done differently

between the c-b-e and o-b-e, except that the text-
book was either banned or allowed in the venue for

the final examination!

A questionnaire was used as the data collection

tool to ascertain student perceptions of o-b-e for the

time periods of 2011 and 2012. This is due to the fact

that it was only made available online for the first

time during 2011. The questionnaire comprised

three open and seven closed ended questionnaires
which result in both quantitative and qualitative

data. Student achievement, in terms of their final

grade marks, is used as a reference to determine the

efficacy of o-b-e in this telecommunicationsmodule.

5. Student success rates for both closed
book and open book examinations

Student pass rates (number of students obtaining
50% or more for their final grade mark) for the

module are shown inFig. 1, where the results in light

grey represent UNISA while those in dark grey

represent VUT. The average pass rate for VUT

during the 2003 through 2005 period was 69% for

c-b-e, with a low point occurring in 2005. The

average pass rate for UNISA between 2007 and

2010 was 37% for c-b-e, with a low point occurring

in 2008. The average pass rate for o-b-e at VUTwas
87% (2007 through 2012) and forUNISA itwas 45%

(2011 and 2012). These results show that more

residential contact students pass this telecommuni-

cations module than open distance learning stu-

dents. This may be due to the fact that they are

constantly in-contact with their lecturer, study

material and study support groups. The results

also show that o-b-e has resulted in a higher pass
rate than c-b-e for students at VUT, while no such

deduction can as yet be made for students at

UNISA.

6. Results of the questionnaire to ascertain
student perspectives on open book
examinations

Qualitative data analysis was done on three of the 10
questionsasked in thequestionnaireat thebeginning

of the semester. These three questions were open

ended questions, allowing students to answer freely
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Table 2. Time periods for using closed book and open book examinations

University VUT UNISA

Time period for c-b-e without
questionnaires

2003–2005
(3 groups with an average of 16 students
each per year)

2006–2010
(5 groups with an average of 21 students
each per year)

Time period for o-b-e without
questionnaires

2007–2009
(2 groups with an average of 20 students
each per year)

NA

Time period for o-b-e with
questionnaires

2011 and 2012
(2 groups with an average of 22 students
each per year)

2011 and 2012
(2 groups with an average of 36 students
each per year)

Fig. 1. Student success rates for Satellite Communications IV—both Universities.



based on their ownperceptions. Table 3 presents the

qualitative analysis of two of the open ended ques-

tions (Question 1 and 2) with respective to student

responses for 2011 and 2012 from both Universities

(the questionnaire was used for the first time in 2011

with an online learning management system).
The right hand columns show the number of

students who mentioned these responses, with the

majority of students feeling that o-b-e are okay/

good.Anumber of students indicated that o-b-e test

student understanding while moving away from

memorizing a lot of work. Other noteworthy state-

ments include helping with life-long learning, focus-

ing on the practical side and the need to be well
prepared. These responses were collected from

students at both universities, with very little differ-

ence between their responses. Some students from

both institutions did not complete the question-

naire! Table 4 illustrates the responses of students

with respect to two other questions, one being open

ended (Question 3) and the other close ended

(Question 4). These questions probed student
thoughts with regard to reasons and benefits of

using o-b-e. Figure 2 further highlights four closed

ended questions where almost 50% of the respon-

dents indicated that they would prefer o-b-e, while

almost 60% of the respondents disagree that it calls

for less preparation.

The results in Table 4 show similar student

perceptions for 2011 and 2012. A striking comment

by many students is that the use of o-b-e should be

applied to modules with a heavy workload, where

the emphasis must be on testing application of

knowledge. This coincides with the second ELO
specified by ECSA, namely the application of scien-

tific and engineering knowledge. Many students

also indicated a number of benefits in using o-b-e,

which include less memorizing (also established in

the literature) and more room for logical reasoning.

These benefits are extremely important to students

with particular learning styles, such as inductive

learners who learn by logical thinking and visual
learners who learn by seeing [41].

7. Discussions

Disadvantages, as deduced from the literature, of o-

b-e include not using it to test the recall of informa-

tion and the additional effort that academics must

put forth to help students change their study habits

with regard to this type of assessment. Notable

advantages, from the literature, include more
emphasis being placed on the application of knowl-

edge that has a significant turnover rate, forcing

academics to engage more with the course literature

on a constant basis when setting examinations,
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forcing students to purchase and read the required

material, encouraging students tomake noteswhich

they understand in their prescribed material, and

proves beneficial for students who experience
memory difficulties. Significant applications of o-

b-e include modules that call for solutions to real-

life problems found in Industry, lengthy design

questions involving numerous calculations and the

application of scientific and engineering knowledge

to benefit a specific community or organization.

A high pass rate in a telecommunications module

at a residential contact university has been main-
tained using o-b-e, while student perceptions indi-

cate that o-b-e test student understanding, promote

life-long learning and should be used in modules

with heavy workloads. The case study further

showed that 40% of the enrolled students had

never written an o-b-e before (see Fig. 2). This

suggests that many academics are reluctant to use

this form of assessment, maybe having the percep-
tion that it leads to copying or plagiarism.However,

if an o-b-e is implemented correctly with academics

putting forth more effort in setting high order level

questions, then this form of assessment may prove

significant in helping students become life-long

learners. Students indicated that o-b-e are not easy

and does require more preparation than a c-b-e, but

would be preferred by engineering students enrolled
for this telecommunications module.

8. Conclusions

A limitation of this study is that student feedback

was only obtained for two years of data, while the
use of o-b-e has beenused for a longer time.A longer

time-lag study, using different students from differ-

ent registration years in the same course structure,

could produce more reliable data. Another limita-

tion of the study is that this telecommunications

module was only introduced at UNISA in 2007,

while it has been offered at VUT since 2003. VUT

has therefore had more time to identify and rectify
any course deficiencies which they may have

encountered with their first cohort of students,

which UNISA may still be doing.

The purpose of this article was to highlight the

advantages and disadvantages of o-b-e while cate-

gorizing its application in higher education. O-b-e

was implemented in a telecommunications module

at two vastly different universities and student feed-
backwas sought at the end of the course.More than

80% of students from a residential contact univer-

sity passed their o-b-e, while less than 60% of their

counterparts from an open distance learning insti-

tute achieved this same objective. Student feedback

via an online questionnaire highlighted that the

majority of these students would prefer o-b-e as

compared to c-b-e.
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