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Abstract

The universities in Pakistan with the support of Higher Education Commission (HEC) are ex-
pending considerable effort for promoting research based endeavour. However, there is little focus
on improving Undergraduate Research (UGR) in universities despite that it represents a period
of peak learning for students and offers diverse opportunities for universities linkages with local
industries. The universities in Pakistan are geared around teaching with little focus on improving
UGR. This research aimed at exploring research preferences of undergraduate students with the
purpose of presenting a framework for improving UGR in universities in Pakistan. Data were
collected through a questionnaire from 2068 students randomly selected from four large univer-
sities in Rawalpindi-Islamabad. The sample consists of undergraduate students from all disciplines,
age and gender. The data were converted into percentages and cross tabs using SPSS to explore
relationship between different variables. Identifying students’ research preferences will help in
planning UGR in universities besides increasing engagement with local industries.

Key words: economic transformation, higher education, improving research, industrial link-
ages, undergraduate research.

I. Introduction

Universities have assumed a significant role in the economy of the world at present
[Huang and Chen (2016)]. This owes to the growth of knowledge based economy which
spurts out of the research innovation by universities thereby staggering economic devel-
opment of countries [Etzkowitz, et al. (2000), Laredo and Mustar (2001)]. This has be-
come possible through establishing strong research programs in universities. One of the
vital component of this research program is Under Graduate Research (UGR). However,
there is little exposure to research-based engagement at Under Graduate (UG) level
[Strassburger (1995)]. The result is that a large bulk of these students completes their
graduation and leaves the universities in the pursuit of professional career without any
exposure to research-based experience [Boyer Commission (1998)].

UGR can be understood as a research program in which the UG students are in-
volved in original work related to some current problem beyond the scope of curriculum
and which may encourage publishable material (Committee on the Undergraduate Pro-
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gram in Mathematics [CUPM (2006)]. This definition makes it clear that the problem
under investigation may not be related to curriculum or course of studies. The students
work on solving problems which may produce new knowledge, and results in reports
which can be published.

The universities are expected to contribute towards sustainable development of
economy through quality preparation of students in education as well as research
[Shiel, et al. (2016)]. Thus, UGR is a gateway to economic transformation and a key
to economic development of countries. Due to this important role, a movement for
promoting undergraduate research was started in the US in the late twentieth century.
The movement gained popularity and the undergraduate research program is now a
necessary part of the curriculum in most of the top universities including University
of Berkeley, Boston University, the Georgia Institute of Technology, the University of
California Los Angeles, the Massachusetts Institute of Technology (MIT), the Univer-
sity of Michigan, the University of New Hampshire and the University of Oregon.

However, universities in Pakistan are struggling in establishing a systematic and
organized UGR programs for their students [Faize and Idrees (2014)]. Though, the
Higher Education Commission has taken some initiative to involve students in faculty-
led research projects as research assistants however, the undergraduate research still
awaits proper consideration and ambitious plan of action. There are many choices to
test and experiment with for improving UGR in Pakistani universities. However, stu-
dents’ involvement is the most significant element in UGR. The objectives of the present
study were to discover how undergraduate students view involvement in UGR and to
identify what students’ think of working as research intern with local industry. Exploring
students’ preferences is very important as they are the most relevant stakeholder in this
research process. ldentifying students’ research preferences would help in developing
a framework for ensuring students’ participation in research processes. This would po-
tentially benefit the undergraduate students, the faculty, the employer and finally the
country through greater industrial linkages and economic transformation.

1. Methodology
1. Design

The present study used a descriptive design of survey type. The data was col-
lected through a questionnaire consisting of closed as well as open ended items.

2. Population and Sample
The population comprised of undergraduate students of science and social sci-

ence disciplines in universities. However, due to time and resource constraints, the
researcher selected universities from Rawalpindi-lslamabad only.
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The study involved multi-stage sampling technique. In the first phase, four uni-
versities were randomly selected in the twin cities. For this purpose, the universities
were assigned serial numbers and then four randomly generated numbers were drawn
out using online random number generator website of Stat Trek.! The universities
with the corresponding serial numbers were thus included in the list of sample uni-
versities. In the second stage, the students were selected from each university through
convenience sampling technique. The Permission was sought from university admin-
istration to allow collection of data from the students in their classes, in the ground,
or students’ cafe with the purpose to reach as many students as possible. Convenience
sampling is a non-probability sampling that helps in collecting data from participants
because they are easily accessible, or willing to participate in the study [Etikan, et al.
(2016)]. The limitations of using convenience sampling such as high sampling error
and biases were overcome as the sample characteristic was uniform i.e. students of
undergraduate level which was of interest to this study. In this way, a large number
of students were included for collection of data from each university (Table 1).Some
questionnaires were omitted due to incomplete data. The total number of valid ques-
tionnaires used for data analysis, were 2004.

The data collection was not gender specific. The data were collected without any
consideration to gender as the research was focussed on students’ preferences. It was
after collection of data from the students that a gender wise comparison was made to
find if there is any significant difference in the preferences of students gender wise.

The number of students’ gender wise and their university is shown in Table 1.
The number of female students was greater in universities as compared to boys.
The percentage of female students in the sample was 55.5 per cent as compared to
44.5 per cent male students. Only, in Szabists the male students were considerably
more than female students. The enrolment rate is shifting in favour of female stu-
dents in universities.

TABLE 1
Sample of Students from each University

Name of University Gender

Male Female Total
COMSATS 86 346 432
Arid 174 370 544
NUML 342 334 676
Szabists 318 98 416
Total 920 1148 2068
% of Total 44.5 55.5 100.0

1 http://stattrek.com/statistics/random-number-generator.aspx
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3. Research Instrument and Data Analysis

The research study used questionnaire for collection of data. The questionnaire
items were validated by five experts and then pilot tested. The items were further
refined and improved after pilot testing. The questionnaire consisted of items asking
students to express their research preferences. The responses of students were con-
verted into percentages gender wise and chi square values was calculated using
cross tabs to find the preferences gender wise at .05 significance level. The last
item in the questionnaire was open ended to give a qualitative dimension to data
interpretation. The item asked for students’ motive and expectation from involving
as research intern with the local industry. The frequency of students’ responses was
categorized and then converted into percentages to rank preferences.

I11. Results and Discussion

In order to develop a framework for improving UG research in universities
and to help strengthen industries-academic linkages for improving economic ac-
tivities, a systematic exploration of students’ preferences was carried out. The re-
sponses of the students were tabulated in a single large table to observe preferences
in totality (Table 2).

The first item sought students’ views on research internship in industry. The
result indicated significant association between gender and willingness to work as
intern in industry (2 =19.31, p<.05). Both gender preferred to work in the industry
as research intern which shows students’ interest in research. The same is reported
by Faize and Idrees (2014); however, Munir and Bolderstone (2009) found that stu-
dents lack interest in research. The result also indicated that more female students
were willing to work in industry than male students. This contradicts Tartari and
Salter (2015) that female have less preference for engagement with industry due to
their domestic responsibilities. The female students in present study expressed
greater preference to engage in industry as compared to male students.

In order to explore the future plan of UG, there existed a significant association
between gender and their future plan (2 =16.28, p<0.05). The relationship is pre-
dictable for both the genders expressing that they will continue their studies by en-
rolling in MS/PhD program after doing their bachelor. This is an important result
and needs to be taken into consideration by our universities and employers to plan
and cater to the future needs of our students. There was less preference for searching
job or any other plan. Ona (2015) also found that students having research capabil-
ities are more likely to opt for higher studies and life-long learning. The preference
for enrolling in higher studies signifies students’ motivation and interest for research
based engagements as found by Elgren and Hensel (2006), and Russell, et al.
(2007). Similar finding is also reported by Leyv, et al. (2010) that UG students pre-
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ferred to pursue higher studies as a developing trend in the present decade. Kitutu
etal. (2016) and, John and Creighton (2011) also found similar result in their study
on UGR.

There was a significant association between gender and time management (2
=11.47, p<0.05). As majority of male and female students responded positively on
time management, so there is no problem of time management with students if they
are engaged in research internship with industry. The university students gave more
time to their academic studies [Wade (1991)]. However, the above finding contra-
dicts Ruiz-Gallardo, et al. (2016) that university students struggle with time man-
agement and majority students cannot manage time thus resulting in academic
failure and frustration (Longman and Atkinson, 2004). However, the female stu-
dents have a higher percentage (86.7 per cent) as compared to male students (81.2

TABLE 2
Exploring Students’ Preferences on Involvement in UGR

Students’Preferences Male (%) Female (%) Total (%) Chi square

Willing to work as Yes 85.3 89.6 875  19.31, p<.05
research intern No 14.7 10.4 12.6

with local industry Opt for Job 334 35.5 34.6

Future plan after Enrol in MS/PhD 52.6 56.5 54.7 16.28, p<.05
passing bachelor Any other 14.0 8.0 10.7

Managing time ef- Yes 81.2 86.7 84.3 11.47, p<.05
fectively if join a No 18.8 13.3 15.7

research internship 1 month 52.9 54.4 53.7

Prefer duration of 4 months 24.2 26.9 25.6  31.96, p<.05
research internship > 4 months 22.9 18.7 20.7

Prefer time of During Semester 53.9 44.8 494  16.33, p<.05
year for research  Summer vacation 46.1 55.2 50.7

internship

Prefer days for in- Weekdays 46.9 49.8 48.4 1.71, p>.05
volvement in re- Weekends 53.1 50.2 51.6

search internship Field research 67.3 59.4 61.4

Prefer type of Lab research 22.6 27 24.8  14.26, p<.05

research work Desk research 10.1 13.6 11.9
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per cent). This was surprising keeping in mind that there is more time restriction
for female students in Pakistani society. Involving UG students in research improve
their time management skills [Bauer and Bennett (2003)]; however, our students
have expressed no problem with time management before actually engaging in
UGR which was very encouraging.

There was a significant association between gender and project duration (2 = 31.96,
p<0.05). The most preferred project duration for both the gender was one month. The
project duration more than a month was not preferred by both the genders.

There was a significant association between gender and preference for the time
of year for research participation (2 =16.33, p<0.05). The findings revealed that the
male students preferred research work during semester (53.9 per cent) while female
students (55.2 per cent) preferred summer vacation for research involvement. Per-
haps, the female students think that they will have ample time during summer va-
cation in which they can work in research related tasks. It shall be kept into
consideration that the summer program demands more time from students as com-
pared to research during semester [\Vessey and DeMarco (2008)]. Many UG stu-
dents preferred research during summer as they can take a paid position to take
some economic benefit [Webb (2007)]. One advantage of involving students during
summer semester is that besides involving student as full time intern, they also get
more opportunities for research learning [Cepanec, et al. (2013)]. The students may
even continue research internship after summer vacation due to research motivation
and improved relation with their mentor [Slattery et al. (2016)].

There was no significant association between gender and preference for days of
the week (2 =1.71, p>0.05). Thus, it is not predictable which gender will prefer which
days of the week for research involvement. The views of both the gender were divided.
Both male and female students equally prefer weekdays and/or weekends for research
involvement. It can be concluded that students can be involved in weekdays or week-
ends in research projects. Such kind of involvement would lessen the academic stress
and would make students learn better [Kitutu, et al. (2016)].

There was a significant association between gender and the kind of research
work (2=14.26, p<0.05). Both the gender preferred field research as compared to
lab research. The preference for field work in female students was an encouraging
trend in a society where the socio-cultural norms do not prefer females to work out-
side. The desk work was not preferred by both the genders. It seems that the students
have enough of their desk work in the form of studies/course work; thus making
they prefer field work. The findings of Stephens (2009) also supported students’
preference for field work as being more interesting than the class work. Kelvin
(2011) reported that field work is preferred because it helps in observing people or
organizational behaviour and implies less control over variables as compared to lab
research. While Viceisza (2012) even supported treating field as a lab, especially
for students studying economics problems and issues.
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Thus, it can be concluded that both male and female students can effectively
manage their time even if they are involved in research based activities. The students
have a high preference for continuing their studies after passing their UG level and
would enrol in MS/PhD program. The UG students are willing to work as research
intern with local industry. The preferred duration of working on research internship
is one month. The students do not prefer longer duration of research internship. As
regarding time of year, the male students prefer research internship during summer
while the female students prefer research work during summer vacation. Both the
gender can be involved during weekdays and/or weekends. The students prefer field
research as compared to research in lab or desk/library research. Keeping in mind
these preferences, the universities shall provide ample opportunities in the light of
above preferences for strengthening UGR and industrial collaboration.

1. Open-ended ltem
The students responded differently on the open-ended item. The item sought
to explore what the students expect from involvement in research internship with

local industry. The item helped in understanding students’ research motives from a
wider perspective and the reason for involving in research internship (Figure 1).
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FIGURE 1
Students’ Expectation from Involvement in Research Internship
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The frequency of students choosing a particular response was categorized,
counted and then converted into percentages. 60 per cent of students expressed that
they like to improve their research skills and knowledge through involvement in re-
search internship. The students expressed that they would be interested in learning
about data interpretation and project implementation during their research internship
with industry. One female student expressed, ‘My family would allow me to go and
work as research intern as this would help me in getting better job experience’. This
confirms the findings of Slattery et al. (2016) that students like to explore opportuni-
ties for data analysis and decisions related to project implementation during their in-
ternship involvement. Research involvement make students work independently and
contribute new knowledge into their field [John and Creighton (2011)].

Some students also mention that they want to enhance their CV by involving in
research based engagements. The female students had a greater percentage for im-
proving their CV compared to male students. A major reason for improving CV profile
is to increase one’s chances of getting earlier and good jobs [Slattery et al., (2016)]
through improving research skills [John and Creighton (2011)]. This is also consistent
with the findings of Behar-Horenstein, et al. (2010).

Equally interesting was students’ choice to prepare for higher studies by working
as research intern (28.5 per cent students). This is supported by Ona (2015) and Kitutu,
et al. (2016) that involvement in UGR will help the students in preparing for post
graduate education. 19.5 per cent students expressed to get some monetary benefit
from research involvement. The interesting aspect was that the percentage of male
students seeking for monetary benefit was almost double of female students. This is
a realistic response as students do expect financial benefit to meet their education ex-
penses which shall be provided through project funding [Alayont, et al. (2014), Gal-
lian and Higgins (1999)]. The findings of Webb (2007) also supported financial
benefit for students as research intern. However, the monetary benefit shall not be
over emphasized in research internship [O'Clock and Rooney (1996)]. Some students
opined that they want to get pleasure out of research involvement and some expressed
that they just want to meet the course requirement by involving in research internship.
But the frequency of these preferences was very less (around 15 per cent).

IV. Conclusion and Limitations
1. Conclusion

The strongest economies in the present world are driven by knowledge as com-
pared to traditional inputs [Guerrero, et al. (2015)]. This requires a renewed focus
on improving higher education research especially UGR. Exploring research pref-
erences of UG students will provide a different perspective towards improving UGR
in universities in Pakistan. The students’ preferences from the present study can be
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incorporated into a framework for improving UG research. This will alternatively
help in improving human research capital which will finally pass to the local in-
dustry for stimulating economic development [Lazzeroni and Piccaluga (2003)].
This is in line with the new emerging role of universities as a hub of economic and
commercial activities through intensive industrial linkages [Martin (2003) Huang
and Chen (2016)].

2. Limitations

The study focussed on exploring research preferences of UG students only
which limits the generalizability of the findings. In order to have greater reliability
in the results, the data may be collected from relevant faculty members, university
administration and the professionals associated with industry. Moreover, the re-
searcher used questionnaire for collection of data. Future researches may use dif-
ferent research instruments for triangulation and collecting diverse type of data for
improving UGR and industrial linkages.

COMSATS Institute of Information Technology,
Islamabad, Pakistan.
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