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Do Independent Studies Help Students Learn Better? A Case
Study on Student Perception and Attitude

Abstract

Independent study called “Undergraduate Research” at our university is a highly effective
method to inspire students in scholarly work through research. A literature review underscores
the manifold benefits of independent study/undergraduate research, including enhanced
academic performance, increased motivation and confidence, heightened awareness of students’
limitations, and improved self-management skills. Notably, this approach allows teachers to
tailor tasks to individual students, fostering social inclusion and mitigating feelings of alienation.
Another inspiring factor for students is the flexibility afforded by not having to attend traditional
for 3 hours per week in-class lecture to earn course credit. Over the years, the authors have
implemented this course within the engineering disciplines of the authors, diligently collecting
data on the student perceptions and attitudes towards independent study through a questionnaire
survey via Qualtrics. The survey questions were strategically designed to explore the benefits of
learning, the long-term retention of acquired knowledge, and the overall learning processes.
Analysis of the data demonstrated a positive student perception and attitude towards a few
crucial skills, such as teamwork and time management, technical writing and subject matter
proficiency, Excel uses, data analytics, communications, and organizational timeline skills.
Students expressed a preference for the hands-on aspect and freedom associated with the
undergraduate research. Furthermore, students acknowledged the significant influence of
undergraduate research on their academic careers, citing improved understanding of their chosen
fields, and a heightened interest in pursuing graduate school.

Keywords: independent study, undergraduate research, motivation, students’ attitude and
perception

Introduction

Independent study as it can be achieved either by doing research or design work as project that
can be part of project-based or problem-based learning (PBL). In both cases the idea is to
provide the students with flexibility to choose topics and types of work they want to do
independently at their own pace and learn independently either by a single student or students in
a group [1]. It allows students to learn about a subject that is unavailable in traditional curricula
or about a topic students would like to explore in greater depth. Faculty and students create the
course, determine what to study, and then work one-on-one or group of students to earn
academic credit. A study conducted by Zaka et al.[2] in flipped class room teaching found that
students universally enjoyed learning independently and appreciated the increased collaboration
induced by the flipped approach. The flexibility of the approach enabled a range of independent
learning and collaboration, and students were able to find learning styles that suited them.



Several studies [3] [4] [5] indicated that more benefits include the opportunity to cover more
material over a short period of time and freeing up more time for active learning, collaboration,
critical thinking, problem solving, and deeper understanding of the content. An independent
learning as class preparation for first year engineering students [6] found favorable perception
are similar to those reported by most authors for comparable ‘flipped’ approaches. A study by
Kaul et al.[7] indicated that although both students and faculty mentors acknowledge the impact
of undergraduate research experiences, some students are ambivalent about the relevance of
research to academic performance and excessive project complexity may result in reducing
student motivation unless students receive adequate support in the form of strong mentorship and
appropriate guidance. Multiple studies indicated that structured undergraduate research was
perceived by participants as a positive influence in their academic career, which taught them to
focus on their goals and made them more marketable for employment after graduation [8], the
participation in research is associated with increased student success, as measured by GPA [9],
students with below-average GPAs and students with average or below-average participation in
research showed a decline in research benefits as they moved through their college years, gains
from research varied by major discipline [10]. Based on the final year research projects,
undergraduate research provides a measurable benefit to all students, but this impact is larger for
some, though not all, historically underrepresented or underachieving groups of students [11].
Undergraduate researchers from underrepresented groups reported higher learning gains than
comparison students. The results replicated previously reported data from this survey and the
follow-up survey indicated that students reported gains in independence, intrinsic motivation to
learn, and active participation in courses taken after the summer undergraduate research
experience [12]. Results of an intensive summer research program at the University of
California, San Francisco [13] demonstrated significant gains in critical thinking skills, research
abilities, science identity, applied science skills, and readiness for a research career. In that study
the participants exhibited improvements in understanding the research process, scientific
thinking, science writing, and problem-solving. Most of the studies are subjective in nature
through surveys and interviews of the participants, therefore; to create research experiences that
meet the needs of interested students and make effective use of resources, a study [14]
encouraged systematic and iterative studies with multiple indicators of success.

This study was mainly for undergraduate research under a course number CE 4400 and the study
was designed to answer a question: What are the students’ perceptions and attitudes about the
undergraduate research specially doing research work for course credits? The authors offered
the undergraduate research for several semesters for number of students for last few years. An
objective was formulated to understand the students’ perceptions and attitudes about the
undergraduate research. The objective was accomplished via an online anonymous survey
through Qualtrics. The primary goal of this study was to understand the overall effect of
undergraduate research on students’ perceptions and attitudes.



Study Methodology

The instructors circulated the topics around and solicited students interests or students
approached the authors and authors created the course for the students. The assessment
instruments used to conduct this study were online surveys via Qualtrics. To understand the
effect of independent study on the perceptions and attitudes of students, surveys were conducted
at the end of the semester with 11 questions to gather students’ experiences. The survey
questions are presented in Figure 1. The first three questions were asked to understand the
students’ class and course taking status. The next six questions were asked to understand the
students’ perceptions and attitudes about the independent study/undergraduate research they
undertook during their undergraduate years. The last two questions were open-ended and asked
to see what kind of transferable skills they gained, how the study will help them in their career
plans, and finally any comments/suggestions they might have. The independent study here really
means undergraduate research study as the participants involved in the survey were
undergraduate research students.

Q.1. What was your student status (Junor or Senior) when you first took the independent
study as undergraduate research (CE 4400)?
a. Junior
b. Senior

Q.2. How many times have you taken CE 4400 so far?
a. 1
b. 2
c. 3
d 4
Q.3. What were total credit hours of CE 4400 you earned towards your degree?
a. 2
b. 3
c. 4
d. 5
e. 6
Q.4. Do you think that your independent study/undergraduate research experience
benefited you in classroom learning?
a. Yes
b. No
c. 1do not know
Q.5. Do you think that your independent study/undergraduate research experience
benefited you in personal growth?
a. Yes
b. No
c. 1do not know




Q.6. Do you think that your independent study/undergraduate research helped you
graduate on time?
a. Yes
b. No
c. 1do not know
Q.7. Would you like to recommend your peers to consider taking CE 4400?
a. Yes
b. No
c. 1 do not know
Q.8. Overall, did the independent study/undergraduate research meet your expectations?
a. Excellent (5)
Above Average (4)
Average (3)
Below Average (2)
Very Poor (1)
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Q.9. Do you think that independent study/undergraduate research experience helped
you learn the subject matter better?

Excellent (5)

Above Average (4)

Average (3)

Below Average (2)

Very Poor (1)

®o0 o

Q.10.What kind of major-related transferable skills did you learn during the
independent study/undergraduate research? Please list them below:

Q.11. Please explain how independent study/undergraduate research experience
influences your academic and career plans. Also, you can make suggestions that
could improve participant experience in the future course offerings.

Figure 1: Survey questionnaire for the study

The data collected through the surveys were analyzed to understand the students’ perceptions
and attitudes about the independent study. The Qualtrics survey was sent to about 22 students
who took the independent study with the authors in the last few years, only 12 that is 55%
responded. The analysis of data was performed with simple statistics using Excel. The results of
the data analysis are illustrated in the following section. Please note that some of the responses to
questions/options/choices, as seen in the Tables and Figures, might not sum up to 100% as few
students did not respond to all the questions or selected all options or preferences.



Results and Discussions

Based on the responses to Q.1, the majority of participants (92%) were seniors and only 8%
participant were juniors. It appears that undergraduate research is more attractive to senior level
students than junior level students.

Based on the response to Q.2 (Figure 2), 9 participants (75%) took the research course once,
while the rest 3 (25%) took it twice.
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Figure 2: Participant responses for Q.2

As shown in Figure 3 (Q.3), only 1 participant (8%) took the course for 1 credit hours, no one
took it for 2 credit hours, 7 (58%) took it for 3 credit hours which seems to be a normal scenario,
and 3 (25%) took it for 6 credit hours. No one took it for 4 or 5 credit hours.
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Figure 3: Participant responses for Q.3

Since the responses for Q.4 (experience benefited in classroom learning), Q.5 (experience
benefited in personal growth), Q.6 (the research study/course helped them graduate on time), and
Q.7 (whether they would recommend this kind of course to peers) were similar (like “Yes”,
“No”, and “I don’t know”), the responses for these questions are presented in one graph (Figure



4). Twelve participants (100%) responded “Yes” to Q.4-they benefited from the course in their
classroom learning, Q.5-they were benefited by the course in their personal growth, and Q.7-
they would recommend the course to their peers. Ten participants (83%) responded “Yes” to
Q.6-the course helped them graduate on time that is within four years of enrollment and 2 (17%)
responded “No”, that means the course did not help them graduate on time. It appears that almost
100% students viewed that the independent study benefited them in classroom learning and
personal growth as well as helped them graduate on time.
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Figure 4: Distribution of responses to Q.4, Q.5, Q.6, and Q.7

Based on the responses to Q.8 (Figure 5), the participants felt that the independent study met
their expectations the way the study was designed and offered. Overall, about 75% of the
participants chose a Likert scale of “5-excellent”, 8% chose “4-above average” scale, 17% chose
“3-average” scale, and 0% chose “2-below average” and “1-very poor” scales with a weighted
average score of 4.58. Similarly in response to Q.9 (Figure 5), the participants viewed that the
independent study helped them learn the subject matter better. Overall, about 67% of the
participants chose a Likert scale of “5”, 33% chose “4” and 0% chose “3”, “2” and “1” scales
with a weighted average score of 4.67. The weighted average score was estimated using the
percent of student responses as weight. For example, the weighted average score for Q.8 =
(1x0%+2x0%+3x17%+4x8%+5x75%)/(0%+0%+17%+8%+75%) = 4.58.
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Figure 5: Distribution of responses to Q.8 and Q.9

When the question asked (Q.10) as to what kind of major-related transferable skills did you learn
during the independent study/undergraduate research, the participants responded several times
that it helped them understand the teamwork, improve technical writing and subject matter skills,
use MS-Excel, analyze data, learn communications and organizational timelines, etc. A few
statements from the survey are directly quoted in Figure 6.

“Working on adjusting procedures in the lab to improve testing methods and being
confident in decisions. Working with multiple teammates to help and improve each
other’s research.”

“Learning to communicate and organize timelines to be able to complete tasks
efficiently. Willingness to ask questions or for help when I did not understand
something.”

“In this direct study, | gained many skills that can be transferred to my major and future
career. | think that working and researching independently has been the
primary/significant skill I gained in CE 4400. This direct study is different from the
other courses that | have taken toward achieving my academic degree because working
and researching independently is the main objective of this course (CE 4400).”

“During my independent study, | was able to learn about the scientific research process
and apply this knowledge and skills learned to complete this independent study.
Furthermore, after evaluating some of the issues that arose at the beginning of this
independent research, | have been able to plan, conduct, and analyze data effectively.”
“During materials of civil engineering, you learn about concrete, aggregates, and asphalt.
We learned about it in the classroom and in the lab, but the independent study allowed
me to take a deeper dive into concrete design, application, and alternative methods in a
time span of 12 weeks instead of 2 weeks.”

Figure 6: Student direct statements in response to Q.10 for the study




When the participants were asked (Q.11), “Please explain how independent study experience
influences your academic and career plans. Also, you can make suggestions that could improve
the participants’ experience in the future course offerings.” The participants responded several
times that it helped them enjoy the aspects hands-on and freedom as opposed to a normal
classroom setting, influence academic career, understand the contractors, manage teamwork and
times, generate interest in going to graduate school, etc. partially supported by a study conducted
at The university of California, San Francisco [13]. A few statements from the survey are
directly quoted in Figure 7.

“I really enjoyed the hands-on aspect, and the amount of “freedom” as opposed to a
normal classroom setting.”

“It influences my academic plans by helping me taking decisions on where probably |
want to land next in my Civil and Environmental Engineering journey, also it opens the
door of encouragement to dive into new learning and hands-on experiences within the
field of Civil Engineering. It could be improved by broadening the type of hands-on
experiences throughout adding more options that will probably cover all the different
fields within Civil Engineering.”

“Since I did not have the opportunity to have an internship, this helped me gain
experience and knowledge on how to work with others and on my own time not in a
lecture setting like it would be in my professional career. | knew that | wanted to go into
job that would allow me to have field work because this taught me that I enjoyed being
hands-on and | learned better that way. | wanted to start with a job that would be similar
to this experience so I could learn as much as | can for when | progress in my career.
One suggestion | would make is for the students and professors to meet in the very
beginning to set clear goals and timelines and to constantly give each other updates since
sometimes there were issues that would come about and would change the timeline
completely.”

“I think working on a project in the field of study I thought | wanted to pursue was
invaluable. It taught me how to manage my time more effectively as well, since my
progress on the project wasn’t monitored closely by my professors.”

“My independent study experience influences my academic career by making me inquire
about all aspects of the research process and understand why processes are being done.”
“Post graduation, my primary responsibility is the procurement of concrete, contract
management of concrete, quality control, and quantification of concrete. So, the
undergraduate course helped me take a deeper understanding of concrete.”

“I can understand contractors to a higher degree coming out of my degree.”

“Going to graduate school.”

Figure 7: Student statements based on Q.11 for the study




Study Limitations

The main source of bias for this study could be that the authors were the only persons who
designed this study, conducted the survey, collected and analyzed the data. The evident conflict
of interests and potential unconscious bias could genuinely affect the validity of this study. The
other limitation could be the size and type of the data, as it is only for topics in engineering
discipline. Research in non-engineering fields, more faculty collaboration, and more semesters of
study can generate reasonable size data and could make the study dependable and further
conclusive. Another important limitation could be the students’ negative responses to
independent study strategies. Student resistance to independent study, including reasons for this
opposition and strategies to prevent or respond to it was not considered. Recognizing factors -
that lead to students’ resistance to independent study- is important to mitigating these barriers to
acceptance and learning. The study is in progress and the authors are planning to broaden the
study to include multiple disciplines (engineering and non-engineering) through a university
wide survey in the future.

Summary and Conclusions

In this paper, an effort was made to assess the perceptions and attitudes of students about the
independent study which is designated as undergraduate research through course credits.
Literature review indicates that independent learning/study benefit students to improve academic
performance, increase motivation and confidence, provide awareness of students’ limitations,
and improve their ability to manage themselves. It also enables teachers to provide personalized
tasks for students and foster social inclusion by countering alienation. Another obvious
motivation for students is that they don’t need to sit in a class for 3 hours per week to get credit.
Our university has a filler course number CE 4400 that is used to offer independent study with a
variable credit of 1 to 6 hours for junior or senior level students with a cumulative GPA of 3.0 or
better. The authors have been offering this course in different areas of engineering for number of
years and collecting data on the student perceptions and attitude towards the independent
study/learning through a questionnaire survey via Qualtrics. The collected data revealed the
positive students’ perception and attitude towards understanding the teamwork and time
management, improving technical writing and specific subject matter skills, excel uses, data
analytics, communications and organizational timelines skills. Students enjoyed and liked hands-
on aspect and the freedom as opposed to a normal classroom setting. Students also felt that the
independent study influenced their academic careers, helped understand the contractors, and
generated interest in pursuing graduate studies.
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