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Abstract

Student retention across engineering programs often hinges upon students’ ability to adapt
to a new academic paradigm, for example, learning new study techniques, new academic
habits, and of course new concepts. These techniques develop from various sources,
including self-taught trial and error, advice from friends, and directives from faculty.
Unfortunately, if students do not eventually find successful tactics, they struggle and are
dissatisfied with their experience or leave without having completed the program. While
faculty members, tutors, mentors, advisors, and more are a valid source of advice, students
are more likely to make progress among peers.

Meanwhile, recent graduates and current junior/senior students often have a wealth of
information regarding successful (and unsuccessful) study habits and other academic skills
gained through experience. These are often passed down orally through classes and peer
groups, while published strategies tend to be from faculty or administrative perspectives. The
work presented here codifies the successful and unsuccessful strategies that students across
numerous technical disciplines and from different backgrounds have used through their
academic careers. The advice given is from a range of students at Wentworth Institute of
Technology with a number of engineering and technical programs, gathered and analyzed by
a team consisting of students, faculty, and administrators. The work serves as a guidebook for
students, by students, in a range of rigorous programs.

A survey was distributed to recent graduates and upper-level students from various
engineering and science backgrounds, intended to capture the realities of student habits, not
just intention or knowledge of the “right answer.” The surveys were then analyzed and
correlated to determine what strategies students agreed were successful, whether they
determined the strategies’ merits prior to graduation or only in retrospect. The goal is that
universities and engineering programs can share these strategies with their incoming or
retained students or develop similar survey studies based on their own student body, helping
students succeed in their respective programs and increase retention regardless of student
background. Finally, a study guide is presented, growing from the survey results and molded
by undergraduate students and the investigative team.



1 Introduction

Students enter college and combine past study habits with new learning strategies in an effort to
handle the collegiate workload of 4-5 undergraduate courses. Undergraduates learn new learning
strategies from personal experience, suggestions from faculty and staff, adaptation of past habits,
and observation of and discussion with their peers. Thus, their ability to incorporate new
strategies into their own academic life is in many ways limited to the people they have contact
with, both in face-to-face settings, and now through the Internet. Undergraduate help-seeking
behavior can be influenced by faculty and peers . While faculty members, tutors, mentors, and
advisors are a valid source of advice, recent graduates and current junior/senior students often
have a wealth of information regarding successful (and unsuccessful) study habits and other
academic skills gained through experience.

Study habits and skills impact academic achievement in significant ways. Without successful
tactics, students struggle and are dissatisfied with their experience or may not complete the
program. A meta-analysis of the research literature suggests a significant relationship between
study skills and both overall academic achievement as measured by GPA and individual class
performance®. Research also indicates that students make intentional decisions around how and
where to seek help?. Most universities and colleges offer formal academic support, dedicating
resources to help students improve their academic performance in the form of study sessions,
tutoring services, web-based help, and more*. In addition, students utilize online sources to help
them achieve their academic goals, but the effectiveness of either formal academic support or
online information-searching is not well documented. Furthermore, understanding help-seeking
behavior, rather than intentions, is a complicated endeavor in a realistic setting.

Many factors may inhibit students from asking their peers how they successfully approach
studying and learning in the collegiate environment. Social perceptions, shame, and
embarrassment all impact help-seeking behavior and these factors may also impact peer
discussions about learning strategies>®.

The work presented here represents an effort to identify effective learning strategies actually
utilized by students and to allow current undergraduates the opportunity to learn from their peers.
Thus, the purpose of this research is to investigate student preferences of help-seeking behavior
and provide an instrument for universities and engineering programs to share these strategies with
their undergraduate students or develop similar research tools based on their own student
population. This work-in-progress contributes to the literature by providing relevant, real-world
behavior around help-seeking correlated with academic achievement.

The following research question guided this work: What types of help-seeking behavior do recent
college graduates and undergraduate students in technical fields find beneficial to their academic
success?

To investigate this question, an interdisciplinary team of faculty, students, and administrative staff
created a survey asking students to record their habits and advice regarding undergraduate
courses. A copy of the survey is included in Section 3. The survey includes questions regarding
study habits, personal academic success, course preparation, and more. The survey targeted
students of all levels, focusing on those enrolled in technical courses.



Wentworth Institute of Technology (WIT) is an undergraduate-centric university, including STEM
majors and architecture and design majors. Students complete their bachelor’s degree in four
years, including two 2-semester co-op employment positions in industry. Students come from a
wide variety of backgrounds and preparations. For context, Wentworth’s recent students have an
average high school GPA of 3.12 and average SAT math and reading/writing scores of 622 and
587, respectively. The average college cumulative GPA of the student body as of Fall 2017 is

2.9.

The survey, to date, has received over 200 responses from students currently enrolled in or
recently graduated from various engineering and science programs at Wentworth Institute of
Technology. The data were then analyzed to find trends among groups of students. As there are a
variety of groupings and analyses possible for the 200 respondents and almost 30 questions, for
this work-in-progress, the analysis will focus on the quantitative comparison of GPA groups.
Specifically, high GPAs (3.0-3.5 and 3.5-4.0) will be considered successful or high performance
and the students below 2.0 are considered low performance.

The results were combined into a single document that can be distributed to students as a way to
encourage more successful study habits. The analyses reveal the real-world help-seeking
behavior, as opposed the more often-analyzed student intentions. Similarly, the study habits
recorded can help to shape tutoring and support services within the university. As a
work-in-progress, the data are preliminary and future work will get a wider number of survey
responses, answers to deeper questions, and have more analysis.

The rest of the paper is organized as follows: Section 2 explores previous work found through
published literature. Section 3 provides details on the survey questions; section 4 presents
samples of the data and analyzes them. Future directions are discussed in Section 6. Conclusive
remarks are presented in Section 7.

2 Related Work

The presented work focuses on surveying undergraduate and recent graduates from Wentworth
Institute of Technology, seeking insight into how undergraduates study and learn. These data are
then formed into a collection of advice from undergraduates to their peers. There exists a number
of published articles addressing some similar efforts, including discussing study skills27,
tutoring and self-help services*®, and social perceptions regarding seeking help>°. Advice from
peers around study habits and learning strategies can help boost self-efficacy, which is particularly
important for upper-level classes®. The work-in-progress presented here represents an effort to
identify effective learning strategies and to allow current undergraduates the opportunity learn
from their peers; however, this work does not directly discuss how to achieve successful tutoring,
focusing instead on examining if students know the services and strategies and use them
appropriately. This differs from the more common exploration regarding the intention of students
and college professionals regarding help-seeking. In addition, few studies have included the
Internet among the sources of help sought'°. This study contributes to the literature by
specifically including the Internet as a potential source of assistance.

Previous researchers have focused on engineering undergraduate-based feedback and advice'!.

They asked students to reflect on their experience through interviews and suggest ways for



students to find happiness throughout their college years, for example, joining professional
societies. That research did not focus on study habits, which is the crux of the present paper’s
process.

The study presented here is also unusual among help-seeking research because the results
represent actual help-seeking behavior rather than an intention to seek help !>!3!4. Help-seeking
intentions, often used by researchers to control for varying needs for help, may differ significantly
from actual help-seeking behavior!'>!6. The results of the study in this paper demonstrate actual
real-world help-seeking behavior, albeit self-reported, not intentions to seek help in the future,
which may or may not become reality. This distinction is particularly valuable and, thus, this
work will provide insights that can (a) help undergraduate students and (b) guide future
educational research.

Furthermore, previous work on learning strategies often focuses on particular learning strategies
or individual populations of students with specific characteristics, such as students academically
at-risk 718, The current work described here asked an intentionally broad range of students, from
academically high-achieving to students academically at-risk, in order to compare and contrast
the learning strategies behavior actually used by students across all achievement levels who took
part in the same educational experiences in the same time-frame. Previous literature focused on
individual learning strategies or particular groups of students, differences in the environment in
which assistance was needed varied from study to study as the differing studies took place at
different institutions, during different time frames, using participants whose learning experiences
differed across time and space. This study contributes to the literature by analyzing actual
learning strategy behavior, not intentions, utilized by students during the same time-frame under
the same conditions.

Previous researchers have explored factors such as motivation and prior knowledge '*%°. This
research includes preset questionnaires which are then aggregated and reported. These studies
provide little in the way of practical advice to students. Educational researchers seeking to create
and utilize effective interventions will find references to motivation, study skills, learning
strategies, and time management, but will struggle to find the practical applications of these
constructs. This gap in research knowledge motivates the study presented here.

A number of published works explore the evolution of study habits from high school to college in
more detail>'*>?? The analysis provided here will support some of the findings with the
correlation between high school and collegiate habits and student academic success. The ability
to self-regulate learning and to adapt to new challenges in learning is vital and predictive of
academic achievement, specifically time management and self-efficacy?*. This study provides
specific peer-utilized examples of these strategies.

Overall, there exists a wealth of educational research regarding undergraduate study habits. Some
of the conclusions drawn from this paper’s analysis will supplement existing knowledge; some
conclusions will give quantitative data to otherwise anecdotal or assumed information; some
conclusions will be more novel and point to new directions of training. The work presented in the
following sections takes the unique viewpoint of students helping students with real-world
help-seeking advice, with the faculty and staff being the aggregators of information, not the
original source. It is the hope of the authors that such a perspective will encourage incoming
undergraduates to explore more successful habits as prescribed by their peers.



3 Survey Details

To gather data and advice from the undergraduate student population, a survey was created and
distributed using Google Forms. The questions were targeted towards technical courses. This
means humanities and social sciences courses were left out of the data, although future work in
the area may include these as well.

In order to create classification categories, a number of questions regarding individual academic
success were included. For the purposes of the subsequent analysis, academic success is
measured by the students’ GPA. Future work could further define success or focus on different
aspects of student behavior and outcomes. The questions allowed the investigators to analyze the
data in groups and spot trends. The classification information included major, graduation year,
transfer information, and current GPA range (0.5 point increments, 0-4.0).

The next set of questions asked about how the students spend/spent their time. These gave insight
into the expected and actual course workload of the students, as well as details of how the time
outside of class is spent.

o At the beginning of the term, how long do you expect to spend studying PER CLASS?

e How many hours a week do you actually spend studying or working PER CLASS?

e How many hours a week do you spend with organized extracurricular activities (sports,
clubs, professional organizations)?

e How many hours a week to do spend with work commitments (i.e., part-time
job/work-study)?

e If you have an assignment or project due in 2 weeks, how far in advance do you usually
start?

e If you have an exam in 2 weeks, how far in advance do you usually start studying?

A group of questions also addressed questions of how students seek help, including in class,
through classmates, or through other means. Students have numerous ways to get information,
especially with videos and tutorials being posted online for free. These questions helped
investigators to better understand what students do more frequently.

e How often do you ask questions in class on average?

How often do you ask friends and classmates questions through text/email/chat?

How often do you ask professors questions through text/email/chat?

How often do you use Internet sources (Google, YouTube, etc.) to get help?

How often do you attend office hours or schedule an appointment with any faculty member?
e When you don’t understand a topic in class, what are your typical actions?

The penultimate set of questions focused on student study habits and the general mindset of the
student in a classroom setting. By understanding the underlying mindset and motivation, the
conclusions drawn from the student survey and thus the advice given to the undergraduate
population can be more meaningful.

e When you register for a class, how much research do you prior to the first day?
e When confronted with a project, what are your main focuses?



o If confronted with possible new study techniques, would you adapt or try these new
techniques? (scale of not likely to likely)
e How much have your study habits changed since high school? (not at all to completely)

e When you begin an assignment, how confident are you that you will successfully finish
(with or without help)? (not confident to very confident)

e How confident are you in your current methods of study and learning? (not confident to
very confident)

e If you have changed study techniques in the past, what has motivated you to do so? (short
answer)

e For your current study techniques, where did you develop or learn about them?
e What are your typical study habits/techniques for engineering/technical courses?
e What study habits/techniques have you tried, but not maintained?

The last set of questions were open-ended and asked the students to give advice to varying levels
of learners ranging from high school students to college seniors. The answers to these are briefly
discussed, but future work will provide deeper analysis on the results.

e What academic advice would you give to students in your own class year?
e What advice would you give to students in freshmen year?
e What advice would you give to students in high school preparing for their first year in any

college?
STUDENT MAJORS STUDENT GPA
Electrical and
Other
Math/Science CoTnput.er A No
Other 2% Engineering nswer
Engineering 15% Below 2.0 Given
9% 4% 1%
Mechanical No Answer 20-25 3.5-4.0
Engineering Given 8% 29%
8% 2%
Architecture,
Constructiony 2.5 '03'0
and Design 22%

8%

Computer Science,
Networking, and
Information Systems

<60 3.0-35
36%

(a) (b)

Figure 1: (a) Percentages of students reporting each major (or group of majors). Some majors
are grouped to save space. Note: the investigators are faculty in the computing area, resulting in
higher response rate from those majors. (b) Percentages of students grouped by their reported
GPA (out of 4.0).



4 Data & Analysis

The results of the survey together reveal real-world help-seeking behaviors and undergraduate
learning strategies and create possible advice for undergraduate students. The quantitative data
help to identify trends, while the more qualitative short answers offer more direct advice. A total
of 29 questions were asked and more than 200 students from a dozen majors responded; thus,
there are several lenses with which to analyze the data. This paper presents one such viewpoint,
focusing on academic achievement (as quantified by GPA). For example, another perspective
could use a breakdown by major to see GPA differences, but because of the small sample size for
some majors, such analysis is left for future work after more surveys have been completed.

It is worth noting that some of the insights drawn from the survey and its accompanying analysis
are already accepted within education research. Those insights can be seen as supplemental to
and reinforcement of previously demonstrated conclusions; still, other insights are providing
quantification to otherwise anecdotal or assumed student practices and intentions.

At the time of submission, 203 students had responded to the survey. Characteristic summaries of
the data are given in Figure 1(a) (major) and Figure 1(b) (GPA). Graduation year was also
recorded, but as it is not discussed in this work, it is left to future analyses. These classification
data allow the investigators to sort the responses to the other questions. The data gathered here
were sorted by GPA; each question was statistically analyzed to find possible insights.

4.1 Similarities across student population

There is a wealth of information provided by the survey. However, not all data points proved
equally significant from a GPA-centric point of view. Before going into the details of where
students had greater success (i.e., higher GPA), it is worth highlighting the similarities seen across
the student population.

The Internet: Students across all GPA levels and majors relied heavily on the Internet for
studying. For all GPA groups, nearly 100% of students reported using the Internet as a primary
means of studying, with some saying they use Internet searches 4+ times per week for a class, far
outweighing studying notes and seeking help from individuals. Further, this is in contrast to the
smaller percentage (42%) of students that use textbooks as a primary source of information.
There are a few studies which have shown how students approach the Internet and its use as an
information source®>?, and these data reinforce such studies. The Internet-based help-seeking
behaviors reported here outweigh what college professionals intend for students. Thus, it can be
cause for concern, as the validity and quality of public online content varies. It is thus the
suggestion of the authors (a) to ensure students know how to find quality sources and/or (b) to
provide faculty-generated Internet or off-line digital content to the students.

Evolving techniques: As later discussion will detail, students vary in their study habits and the
source of their learning strategies; however, all students showed some level of understanding that
learning does not become static. The survey responses were mostly positive towards adapting new



techniques, showing students are willing to change study strategies as these strategies are
presented, but as will be shown, academically at-risk students often wait too long to address their
unsuccessful techniques.

Tutoring and friends: Students across all levels of academic performance were equally likely
to seek friends or peer tutoring as a means to gaining understanding of a concept or skill. While
there are gaps in other techniques, friends and tutoring seemed universally used, with around 80%
of students seeking help from friends and 30% seeking help from formal tutoring, regardless of
GPA and performance. The reluctance to seek professional or formal help has been presented in
the past?’?8, but the data here reveal that students do seek help from friends, which is not as
well-documented in the literature. Additionally, the reliance on peers could influence how
professionals disseminate successful study habits.

4.2 Differences among student population

For each of the insights in this paper, the data will carry correlation, but do not suggest direct
causality, which would take a more longitudinal and detailed study of the student population.
Some causality can be inferred, but cannot be given finite value. For example, students with
higher GPA reported a higher confidence in their study habits and their overall abilities when
starting projects/assignments. This could be because they have more positive attitude, and a more
optimistic approach helps them succeed. Conversely, one could conclude that since they have
high GPAs, their history tells them to be confident, while the opposite is true for students with
lower GPAs.

As previously stated, some of these conclusions have been considered intuitive or anecdotal in the
past, and this work is partly intended to lend qualitative data to that. Similarly, this is actual
reported student behavior, instead of their intentions of what they will do. Of course, every
student population is different, so this survey will help to guide students from Wentworth as well
as the general student population.

4.2.1 Time management and preparation

For any college or university professional, it is not surprising to say students struggle with time
management. The analysis provided here gives quantitative understanding to how the students are
spending their time. When these data are presented to incoming undergraduate students in the
form of a study guide, the goal will be to remind students of their own habits and evaluate if the
students need to seek help or new skills.

Preparation: When students register for classes, they have options to prepare for the class,
including reviewing the entire degree program, researching the professor/instructor, reading the
course description, and more. Figure 2 shows the breakdown of student responses of how they
prepare for a semester. This figure shows that that students with higher GPAs were on average 3x
as likely to review course material, prerequisites, and a course’s place in the overall program,
when compared to the lowest GPA group. Responses showed that the lower performing students



When you register for a class, how much research do
you prior to the first day?

90%

80%

70%

60%

50%

40%

30%

20%

10%

0% in . :l
= Q () Q 7]
2 5 tE £5 =, z& ¢
3 = 8% & £2 23 g
° S =5 s§3 8% s 2
2 5 58 28 < =2& &
=] = Yo O & [SAR= — |5}
= g M & 2 28 g
=% o = -
° g 28 =5 g
z = &3 = E3 o

m 172

EBelow2.0 ®2.0-2.5 M2.5-3.0 W3.0-3.5 ©3.5-4.0

Figure 2: Student survey responses regarding preparation prior
to the first day. Students could choose multiple options, so the
values do not add to 100%.

relied most on researching the instructor and talking to students who previously took the class.
The additional preparation done by the higher achieving students likely helps students to prepare
mentally and academically for the topics in a current course.

At the beginning ofthe term, how long do How many hoursa week do you actually
you expectto spend studying PER CLASS? spend studying orworking PER CLASS?
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Figure 3: Student survey responses regarding (a) how much time students plan on studying/working for
each technical course and (b) how much time students actually spend.



Time estimation: Along with this per-semester preparation, students need to allocate their time
for several courses at once, including completing assignments and studying. Before entering a
class, students can estimate how many hours per week they will spend studying, helping to
manage their workload. Survey responses revealed that successful students prepare mentally for
more hours per class. The same students spent more time on the class than the lower performing
students; more than two-thirds of the students with lower GPAs spend less than 4 hours on each
class, with a third spending less than an hour. Figure 3 demonstrates the full breakdown of
responses. Overall, time management and planning can be used as predictors of student success.
This type of intention vs. reality insight is critical to better providing students with the skills
necessary to adapt and succeed in higher education.

Starting early: Students vary in their procrastination habits or time management skills. In this
survey, it was revealed that higher performing students had a habit of beginning their studies
sooner than those with weaker performance (Figure 4); thus the inferred advice for new or
struggling students would include developing strong time-management and starting early on
assignments and studying. This is another conclusion that seems intuitive, but discussion of this
point serves two greater purposes: 1) provide data to reinforce the “start-early”” mentality to
incoming students in the study guide; and 2) show the reality of when students begin assignment
compared to their own understanding that they should start early.

If you have an assignment or project If youhave an exam in 2 weeks, how
duein 2 weeks, how far in advance do far in advance do you usually start
you usually start? studying?
70% 70%
60% 60%
50% 50%
40% 40%
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20% 20%
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Figure 4: Breakdown of when students begin studying (given 2 weeks notice of a deadline. (a) shows
when students would begin a project or assignment and (b) shows when they start studying for an
exam. The percentages are based on the number of students per GPA grouping.



When confronted with a project, what are yourmain
focuses?
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Figure 5: Student survey responses regarding: what are the central
motivations and goals for students entering into a new project. Note
students could check more than one answer, so the numbers to not add
to 100%.

4.2.2 Approach to class

The mindset a student brings into the classroom is a major and, in some cases, deciding factor in
the student’s performance. The survey results show a contrast between the student groups in their
approach, as summarized in Figure 5.

Mentality when starting projects: As an example of the mindset students have, Figure 5
summarizes the general goals students have when beginning a long project or assignment. The
first thing to notice is that most students are trying to get a good grade, which makes sense in a
college setting. However, the more distinguishing factors seem to be that the more successful
students attempt to challenge themselves and set out to learn new skills or concepts, while the
students with lower GPAs focus only on the grade. It is possible that the students with lower
grades cannot focus on anything other than the grades, as they are in danger of academic issues
such as probation or expulsion. However, a student with a lower GPA could change their mindset
and still approach assignments as a challenge to learn rather than a grade-driven task, even if they
choose not to. The data support at least the correlation of mindset and performance.

Completing assignments: To pass a class, students must complete assignments as given.
Successful students would thus be expected to submit all assignments. This was in fact the case,
but the results show students with lower GPAs also submit all assignments (self-reported).
Meanwhile, students in the middle groups of GPA (2.0-2.5 and 2.5 to 3.0) responded that only



about 60% submit all assignments, with the remaining students claiming they submit most
assignment. To speculate, students with poor academic performance know that not submitting an
assignment could result in further academic performance problems (e.g., probation). However,
students with decent grades feel less compelled to hand in each assignment, but are not motivated
enough (factors notwithstanding) to complete them all. These students in the middle group also
have a lower tendency to use textbooks or attend office hours when in need of help.

4.2.3 Getting help and study habits

Students enter their undergraduate program having had some level of success in high school.
Thus, as they transition to college classes, their approach often evolves to better serve the new
environment?!?22123  Similarly, students have to find new sources of getting help, whether from
professors, friends, or more formal tutoring and mentoring. To understand the students’ own
behaviors strategies, the survey explored these areas. In some cases, the investigators seek out a
student’s intentions, but the focus is the realities of their habits and strategies.

How much have yourstudy habits changed
since high school? (not at all to completely)
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Figure 6: Student survey responses regarding: on a scale of 1 (not at
all) to 5 (completely changed), how much students have changed their
study habits since high school, organized by GPA grouping.

Source of study habits: The ability to adapt to new class structures is certainly a critical skill
for sustained success in college. Figure 6 shows how much students believe they have changed
their study habits since high school (1 indicates not at all, 5 indicates completely new study
skills/habits). While all groups of students indicated a change in their study habits, the most



concerning result is that 38% of the students with low GPAs claim to have not changed their
habits at all and only 13% have completely changed them. This result, combined with student
confidence (55% students with lower GPAs reported a lack of confidence in their own habits) and
a willingness to accept new habits (66% of lower performing students would likely adapt new
strategies), implies that students do not know how to study and lack an overall insight into how to
adapt. This is an insight best viewed by university professionals. Professors, counselors, and
administrators should re-evaluate how new strategies are shared with a wide audience early in
their careers.

Motivation for change: Along with the multiple choice question, another question asked
students what motivated a change in study behavior. Both higher and lower performing students
most frequently cited their past academic performance as the primary reason for adapting or
changing their study habits and learning strategies. In response to this open-ended question, lower
performing students more likely noted their “grades” were the primary reason for change. Higher
achieving students’ responses indicated performance as a motivator, but also indicated a desire to
learn more and master the material. For example, one respondent noted “passion to learn more
outside of the classroom” and another noted “getting something worthwhile.” These students
appear to possess a desire to learn about the material.

Higher achieving students also noted that concerns around the efficiency of their studying also
motivated change. Unlike lower achieving students, who simply stated grades as their entire
response, higher achieving students indicated they “notice what works” and sought to be more
efficient with their time. Responses which included a theme of efficiency often indicated a theme
of a set goal, such as “produce quality work™ coupled with a concern about the time it took to
achieve that goal. The issue of time and efficiency towards accomplishing the goal appeared as a
central theme for high achieving students as a motivation for changing student habits, but did not
appear in the lower achieving students’ responses.

Seeking help: Figure 7 shows the survey results for the question of “When you don’t
understand a topic in class, what are your typical actions? Check all that apply.” Earlier, this
paper discussed that the Internet was a primary source for all students, but here the data show the
separation in how students seek help. Students with higher GPAs were more likely to (a) study
their own notes, (b) speak with a professor, and (c¢) ask questions in class. The latter two imply
that these students are looking for help from instructors (at Wentworth, there are no TAs).
Without attaching direct cause, students that are asking for help directly from the professors have
a higher chance of succeeding overall. Seeking knowledge from experts is also an important skill
for long-term career success. Students should view this insight as a means to evaluate their own
help-seeking behaviors and potentially adapt to improve themselves.

4.3 Qualitative open-ended responses

The student survey gave students the opportunity to share more direct open-ended advice with
their peers, rather than the multiple-choice style presented so far. A keyword analysis of the open
short answer questions revealed the most common pieces of advice for a student’s peers were
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Figure 7: Student data regarding how students strategize when they do not
understand a concept in a class. Note students could check more than one
answer, so the numbers to not add to 100%.

regarding time management (24% of comments), attending class (23%), and seeking help from
either instructors or tutoring (20%). These findings show that students recognize the importance
of time and effort and do not stigmatize getting help or tutoring. A deeper analysis of the
qualitative short answers will be a part of the future work.

5 Student Advice for and from Students: A Study Guide

The primary goal of this work is to encourage students to adapt stronger study habits based on
their peers’ successes and failures. Thus, the above analysis is aggregated into a single document
that will serve as a study guide for students. It consists of the conclusions from previous analyses
and qualitative comments (paraphrased and quoted) given in the survey. The document was
created by the investigators, including an undergraduate student researcher who helped present it
in a way most palatable to undergraduate students.

The survey and its accompanying data, being focused on students at Wentworth, are more likely
to be adopted by incoming or struggling students. Future work will evaluate the students’
willingness to evaluate their study habits and adapt new ones as necessary. The study guide
document focuses on what students revealed as their tendencies and then supplemented those with
advice. Figure 8 contains a portion of the sample study guide that will be shared with incoming or
academically-struggling students, based on the qualitative and quantitative results of the survey.
This represents advice from students to students.



Tutoring and Friends
e Seek help from tutoring, friends, professors
e Friends are sometimes the best resources because often “a group of friends [is] taking all of
the same classes”
e Everyone has different study techniques, “which may help you to see a problem from a
different viewpoint”
e “Explaining your own work and helping friends will give you a better understanding of the
topic”
e “Find friends who are going to be a positive influence”
Seeking Help
e Use the class time and professor to improve your understanding, by asking questions and
engaging in discussion. It will help with your ability to really learn the material
Important part of growing in your learning is to seek outside help
Tutoring does not have the stigma that some students believe it has
Use office hours and set up one-on-one meetings with professors
Part of instructor’s job is to make sure you understand the content
Don’t be afraid to “speak to other professors that explain in a way you understand”
“Try to ask as many questions as possible” since it will help you and all other people in the
classroom with the same questions

Figure 8: A portion of the sample study guide that will be shared with incoming or academically-struggling
students, based on the qualitative and quantitative results of the survey. This represents advice from students
to students.

6 Future Directions

This work is still in progress but has provided insight into future directions for the investigators.
To give context to the future work, some next steps have been listed with the analysis in the
appropriate previous sections (to help with context and direction) and in this section are simply
restated. For example, as described in the previous section, a deeper qualitative analysis of short
answer responses will be included in future efforts, building on what was learned in the analysis
so far.

The survey as presented here will be revisited to further refine the questions and potentially
expand on the interesting insights found in the initial questionnaire. For example, these data
revealed a correlation between study habits and academic performance, but do not reveal a causal
relationship. Thus, a new generation of survey would contain questions that would determine
more certain causality and get deeper insights to specific questions not answered yet. These
results will also be further correlated with the state of the art in educational research.

The preliminary findings will be made publicly available to the student population, hopefully
inspiring students to reflect on their own learning strategies and adapt as necessary. Similarly,
college counselors, tutors, professors, and other student-centric staff at Wentworth Institute of
Technology will use this data to better train first year students on learning strategies and help
students in academic distress (warning, probation) to correct habits. Further work will explore the
efficacy of these new changes both inside and outside of the classroom.



7 Conclusions

Undergraduate students vary widely in their study habits and learning strategies, often adapting
them from high school to college curricula. These changes are spurred on from professors,
friends, self-reflection, and academic professionals; often the transfer of habits is done in a
one-to-one setting, passing from peer to peer. However, the word-of-mouth is not analyzed at a
higher scope to help reveal trends, inconsistency, and best practices, and often students do not ask
for broad help from their peers. This paper has presented a survey given to more than 200
undergraduate students and recent graduates to help identify what strategies are being used and by
what groups of students. By first organizing and analyzing these data by GPA, this work has given
some insights into undergraduate mentality, including what students do when they struggle, where
they get their current study habits from and how they manage and prepare for class. Specifically,
the survey seeks to understand students’ real-world study habits and help-seeking behavior in
their lives. These results will (a) help the current cohorts of students in undergraduate programs to
better understand successful habits, not from authority figures, but from each other and (b)
influence how college professionals help new and/or struggling students.
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