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Abstract— In many engineering programs, students are 

usually provided support and guidance to proactively engage and 
overcome challenges to discover ways to succeed in lower level 
gatekeeper and subsequent courses. In various instances, these 
early interventions point to needs of addressing issues about 
effective student academic engagement (i.e. helping students to 
work smart) to promote long lasting effects. The main goal of this 
study is to enrich current early interventions by providing 
students with guidelines to develop skills and study habits and to 
implement study practices to promote academic and professional 
success. The early intervention with enriched student guidance, 
described in this paper, is organized around key gatekeeper 
courses with failure rates (i.e. D, F, or withdrawal) that often 
exceed 30%. The early intervention includes the identification of 
at-risk students and the implementation of a student support 
program.  In order to develop successful independent learners, the 
intervention has been enriched with the promotion of best study 
practices. Students are informed about expectations and 
guidelines to become engaged in the course, to understand its 
support structure (e.g, office hours, peer-led mentoring, 
homework format, note taking, time management, online 
assessments, building communities, and others), and to take 
responsibility for their own educational success. As part of the 
course grade, students are accountable to implement best study 
practices by maintaining a well-organized course binder and using 
services such as peer mentoring and office hours, and to follow 
guidelines to keep up in the course. An online survey to determine 
students’ judgment about the importance and impact of the 
guidelines, expectations, and engagement activities in the 
gatekeepers was implemented and the results are presented in this 
paper.  It is also expected that the results of this study could help 
instructors to determine the best structure of gatekeeper courses 
to guide students to develop the skills required in Engineering. 

I. INTRODUCTION 

This study focuses on lower-level engineering gatekeeper 
courses in order to provide students with guidelines and 
information to promote successful independent learners with 
best study practice skills in these as well as in subsequent 
courses. In particular, the results presented in this study were 
obtained in the Statics course for Mechanical and Civil 
Engineering majors. Statics is one of the first fundamental 
engineering courses in almost all engineering careers; and 
students in Statics need to acquire a strong foundation of long-
lasting knowledge, a deep understanding of concepts, and 

mastering techniques and procedures essential to analyze and 
solve engineering problems. Statics begins with an explanation 
of the syllabus, followed by review and assessments of 
prerequisites. Based on the assessment results, students were 
advised to review prerequisite material, at-risk students were 
identified, and interventions were performed to encourage best 
study practices to improve knowledge integration, retention, 
and passing rates. At-risk students are considered to have higher 
failing probability of lower level gatekeeper courses. The next 
section describes at-risk student identification and common 
best study practices being promoted to guide students to be 
successful learners. 

II. AT-RISK STUDENTS AND PROMOTING BEST STUDY 

PRACTICES IN STATICS 

The authors of this study have found that the Statics course 
passing rates depend on several factors such as prerequisite 
preparation and knowledge retention, which has been 
determined by online assessments and pretest results at the 
beginning of the course (i.e. prerequisite knowledge is a good 
predictor of student success in the Statics course) [1]. Students 
from multiple backgrounds get to Statics with prerequisites 
approved in the summer or in regular semesters, at the 
university, high school, dual-enrollment, or community 
college, with online exams, multiple-choice exams, or with 
written exams, among other possibilities. It has been observed 
that in recent semesters due to interventions, including 
challenge-based instruction and peer mentoring, improved 
passing rates and a significant increase (~10%) in the number 
of students receiving final grades of A or B have resulted. 
However, it has also been determined that some students drop 
the course along the semester due to different circumstances 
including deficiency in algebra and trigonometry, heavy 
workloads, too many courses, missing homeworks and classes, 
and a lack of commitment to be persistent and overcome 
frustrating experiences. Besides, one of the main difficulties 
students face in Statics is retention and integration of 
knowledge to develop adaptive expertise skills to apply the 
learned concepts and procedures in solving a diversity of 
engineering mechanics problems in an organized, 
comprehensive, and clear way [1]. In our department, the 
passing rates in Statics taught by different instructors was about 



60% from 2006 to 2013. However, the passing rate in the 
Spring 2014, Fall 2014, Spring 2015 and Fall 2015 were 75%, 
71%, 61%, and 71%, respectively (including students who 
dropped), and the improved results coincide with peer 
mentoring and other intervention efforts presented in this paper.  

Diagnostic testing has become more widespread in colleges 
and universities [2] to identify at-risk students, which is 
especially relevant for lower-level engineering students [3].  
Such students are more likely to need additional measures to 
enhance their achievement while upper-level students are more 
likely to take actions to compensate for deficiencies in 
prerequisite knowledge [3]. Some studies have suggested 
combining student past performance with retention of 
prerequisite knowledge and ongoing performance in the course 
to identify at-risk students. For instance, in dynamics, the most 
useful predictor variables were estimated to be the GPA, three 
prerequisite course grades, and the first exam score in the 
course [4]. Steif and Dollar [5] developed a learning computer 
system in Statics to track on-line learning activities and to 
estimate students’ needed skills and concepts. Another study 
used the organization of student’s solution to problems in 
Statics to correlate to the correctness of the work and as 
indicator of at-risk students [6], [7]. In addition, the perception 
of engineering, motivation, confidence, competency, retention, 
and persistence of students is affected by their attitudes and 
self-assessed abilities [8]. Many students need self-monitoring 
skills to figure out their own responsibility required to obtain 
an engineering degree. Some students lack certain skills and 
level of maturity (e.g., time management and communication 
skills) that instructors might take for granted [8]–[10]. Bandura 
[10], [12] defines self-efficacy as “people’s beliefs about their 
capabilities to produce designated levels of performance that 
exercise influence over events that affect their lives”. 
Increasing self-efficacy for a specific challenge is expected to 
have a direct impact on achievement [13]. 

There is evidence that the process of selection, 
implementation, and optimization of early educational 
interventions is not trivial. The self-regulation required at the 
college level is frequently not what students are used to. 
Instructors must encourage students to develop best study 
practices to master knowledge and understanding to succeed in 
the courses. Early educational interventions are especially 
important at lower-levels and the literature suggests that by 
improving the performance, during the first term, of students at 
risk, the chance of successful completion of the engineering 
programs increases [14]. Supplemental instruction for at-risk 
students has been found to be effective in improving the grades 
of such students [15], and it is recommended with qualified and 
trained peer mentors that do not work problems for students, 
instead, they teach students how to learn. Many students do not 
know how to envision themselves as learners, self-monitor 
learning, set goals, and actively apply strategies [16]- [19].  

III. BEST STUDY PRACTICES IN EARLY STEM COURSES 

Authors hypothesize that to further enhance student success 
in gatekeeper courses as well as subsequent courses, best study 
practice skills needed to be presented or reinforced. The 

research question in this paper is about the student opinions in 
gatekeeper courses about common documented best study 
practices that might determine their academic success. Authors 
employed a mixed method approach of quantitative (pre/post 
surveys) and qualitative data (student comments) obtained 
online through Blackboard. It is expected that students take 
ownership of their own learning process by reviewing these 
guidelines and expectations at the beginning of the gatekeeper 
courses and follow them throughout their career. As an 
enrichment components of the interventions in gatekeeper 
courses, the authors developed expectations and guidelines for 
students to get familiar with and implement best study practices 
in the gatekeepers as well as in subsequent courses, such as: 

 Written and online homework and solution format;  
 Time management recommendations; 
 Prerequisite material review and pretest preparation; 
 Class attendance, note taking, working on class notes 

and keeping an organized binder/notebook; 
 Preparing for and attending office hours and peer 

mentoring sessions; and 
 Using the syllabus. 

Figure 1 illustrates important areas in which students in 
gatekeeper courses need clear expectations and guidelines to 
develop good-learner skills and habits.   

 

Figure 1.  Expectations and guidelines for students in lower-level STEM 
gatekeeper courses 

A. Homework Guidelines and Problem Solution Format 

Homework and assessments that students complete on their 
own, or with peers, are one of the most important activities in 
their learning process. By doing homework, students get to 
practice solving problems and get formative feedback useful to 
determine concept understanding or the need to look for 
assistance. Students need to start homeworks as soon as 
possible to study class notes and the material in the textbook, to 
attempt them multiple times and have enough time to ask 
questions. It is recommended that students follow the next 
homework solution guidelines: 

 Each homework solution needs to be identified with a 
title and date.  

 When homework is online, solve the problems on 
paper and keep all written work in an organized binder 
or notebook. 

 Keep work done in attempting to solve the homework 
and any questions to ask for help.  
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 If online homework allowed multiple attempts, 
students should try to get the best possible grade by 
trying it numerous times; that way, they practice more 
and become better prepared for exams.   

 Once students get the graded homework back, it is a 
good practice to study any feedback and understand 
any mistakes to avoid them in the future 

Figure 2 shows an adequate set of steps to solve homework 
problems for students to test their knowledge and develop deep 
understanding of the application of such knowledge.   

 

 
Figure 2.  Solution procedure to homework problems 

Figure 3 illustrates a six-step procedure to solve an example 
homework problem. Instructors are encouraged to provide 
students with sample problem solutions using the required 
format to present their work. Notice that the procedure calls for 
indicating the problem statement, assumptions, making 
sketches (diagrams or FBDs), using math models with physical 
laws, and solve the equations indicating steps and substitutions, 
to find the answer and to reflect back to determine if the 
solution makes sense and if there are other ways to solve the 
problem. Students that work in an organized way and follow 
these steps in the solution of problems are usually able to 
clearly communicate their knowledge and demonstrate deep 
understanding of the subject. 

B. Professor’s Office Hours and Mentoring Sessions 

Students are encouraged to look for help during the 
instructor’s office hours with the following recommendations:   

 Clarify any class notes or important steps missing or 
in need to understand better to solve problems.   

 Acquire help and guidance and let the professor know 
interest in mastering the material. 

 If working in groups, several students can visit the 
professor during office hours and ask several 
questions at the same time.  

 After studying and attempting to solve problems, 
prepare any questions and bring work, textbook, and 
class notes when attending office hours or mentoring 
sessions.  

 
Figure 3.  Procedure to solve homework problems 



In addition, students are encouraged to attend peer mentoring 
sessions. A peer mentor is a selected qualified upper-class 
student that has successfully attained understanding and 
knowledge of a subject and is willing to help others going 
through a similar learning process. Peer mentors could help 
students serving as resources for academic issues, assisting in 
developing skills, and assessing and supporting new thoughts 
and ideas [22]. Peer mentors can help students with study 
strategies, techniques to learn, organize, and understand the 
information that is presented in class and in the textbook; and 
engaging them to learn, without doing their homework. The 
following recommendations were provided to the students with 
respect to peer mentoring [23]: 

 Students are expected to actively participate and work 
hard to improve academic or study skills and a 
commitment to be responsible in preparing and 
attending peer mentoring sessions is expected.  

 Students are expected to study the textbook and class 
notes and try as much as possible to solve the 
assignments before attending mentoring sessions.  

 Attend mentoring when you need some assistance 
with course content or assignments.  

 Student responsibilities to attend mentoring sessions: 
 attend classes, be accountable, reliable, and 

consistent; 
 bring course syllabus, class notes and materials, 

and textbook;  
 bring the assignments and solution attempts, 

complete the assignments as much as possible; 
 bring list of questions and concerns; and 
 share expectations with peer mentor and look for 

friendly encouragement and guidance. 
  
 Peer mentoring sessions are recommended for the 
following reasons [24]-[26]: 

 To obtain help to understand, clarify, and solve 
assignments or lecture examples; 

 To get guidance in developing ideas on how to solve 
problems; 

 To get help to determine your learning style; 
 To help develop communication, study, and personal 

skills;   
 To develop time management skills and learn study 

strategies; 
 To identify goals and establish a sense of direction 

becoming more aware of the next career stage; 
 To become more empowered to make decisions and 

increase social and academic confidence; and 
 To get experience to become a future mentor. 

  
 Students might have wrong expectations during mentoring 
or office hours. During office hours or peer mentoring, students 
should not expect [22]-[26]: 

 To get lecture information missed by being absent or 
late to class without appropriate justification,  

 That the professor/mentor do all the steps in the 
solution of a problem students are supposed to solve, 

 That the student sit and solve problems during office 
hours and the professor/mentor would be looking at 
the process at each step to see if it is correct, or  

 The student would not be asked questions and to work 
hard to solve the problems. 
 

 In addition to guidelines for attending office hours and peer 
mentoring sessions, students are also encouraged to form a 
learning community and study group [27]: 

 Organize study sessions to complete assignments; 
every student needs to be responsible by studying the 
material and the problems before getting together. 

 Avoid situations where some members of the group 
are not doing their part. 

 Help each other and motivate each other to study and 
learn. 

 Benefit all involved if everyone participates and 
follows rules; avoid wasting time that was supposed to 
be productive to study and learn. 

 Reinforce the understanding of concepts by explaining 
them to other students. 

C. Note Taking during Lectures  

Additional guidelines are provided to the students with 
respect to note taking because:  

 It is common that students understand what the 
instructor is doing; but, later on, they cannot remember 
how to do it on their own.   

 Students should not rely merely on their memory to 
remember lecture material. 

 Taking notes helps staying focused on what the 
instructor is presenting.  

 Keeping record of important information is useful to 
studying later for exams and in future courses. 

 Class notes are needed during labs, study group 
sessions, peer mentoring sessions, and office hours. 

 
Be prepared to take notes in class and to rework them and keep 
them organized:  

 Date and add a title to your notes:  
 Take key notes and write down examples 

explained in class. 
 Write down all examples and the procedure used 

by the instructor to solve the problems. 
 When appropriate, use abbreviations and 

acronyms, coined sayings, or interacting images. 
 Prepare before class by studying the textbook and 

reviewing the class notes from previous lectures.  
 It is a good practice to rework the class notes and keep 

them in an organized binder or notebook.  
 Associate new ideas/concepts with other things 

you already know. 
 If it is a new concept, develop an understanding 

by analyzing the information and comparing it to 
the textbook information.  



D. Time Management 

 The following are guidelines provided to the students with 
respect to time management: 

 For a typical week in the new semester, prepare a 
detailed schedule, include class time, work hours, 
study hours, etc. During each week, create a list of 
things you need to do and prioritize them.  

 Attend all classes, take lecture notes, and pay attention 
to the professor’s lectures. 

  Start working early on homework and assignments 
and complete them; and if you need help, attend office 
hours, mentoring sessions, and/or form a study group 
to help each other.  

 Use a calendar to indicate important exam dates and 
due dates for projects or other assignments in the 
semester.  

 Make a to-do list regularly and plan to complete them 
without procrastination.  

 Focus when studying class notes, reading the 
textbook, and completing assignments; avoid wasting 
time on things that are not important for your courses.   

 Take short breaks every hour or so when studying for 
long periods, this usually helps to continue studying 
longer and to learn more. 

Figure 4 shows the time management considerations that 
students should take into account when organizing their 
schedule. 
 
  

 
Figure 4.  Time management considerations 

E. Syllabus 

The syllabus is an important document that includes the 
evaluation criteria, policies, and general and specific 
information about the course and the topics to be covered. The 
syllabus is a type of agreement between the students and the 
instructor.  With the syllabus, students get a first impression of 
the instructor’s concerns and interests for them to become 
involved in the course to learn and understand the material in 
the course and to support their efforts to succeed [20]. Students 

should use the syllabus throughout the semester and follow the 
rules and information provided therein. Important information 
in the syllabus includes [21]: 

 Instructor information: e-mail, phone, and office hours  
 Course materials: books, webpages, online platforms 

like Blackboard  
 Student learning outcomes and what students will 

learn and for what reason. 
 Course procedures: lectures, labs, mentoring times.  
 Assessment and grading: grading scales, percentage 

distributions, policies for incomplete or missing 
assignments, participation, teamwork, etc.  

 Other course policies 
 Additional resources: mentoring, tutoring, and online  
 Tentative course calendar: dates with lecture topics, 

textbook sections to be covered, and dates for exams. 
 The following section presents the student opinions about 

the expectations and guidelines provided to them in the 
gatekeeper courses. 

IV. RESULTS OF SAMPLE INTERVENTION AND STUDENT 

OPINION ABOUT BEST STUDY PRACTICE GUIDELINES AND 

EXPECTATIONS 

Instructors in gatekeeper courses often sense a lack of 
organizational, time management, and communication skills of 
some students. At awkward timing, some students ask 
Instructors about the date and material for the next exam, 
homework due date and solution format, and the schedule for 
office hours, mentoring or tutoring sessions; additionally, some 
students' use poor excuses for missing lectures or assignments. 
Hence, in this gatekeeper course, the authors assigned a 
homework at the beginning of the semester through short online 
presentations (available on Blackboard), in order for students to 
read and understand the best study practice guidelines and 
expectations as presented in the previous section. The authors 
consider the following best study practices essential for 
students to succeed in engineering: 

 Time management, 
 Office hours and peer mentoring, 
 Note taking during class,  
 Homework and required solution format, and 
 Using the syllabus. 

 The assignment consisted of reading the information about 
these five important study practices posted on Blackboard and 
as presented in the previous section.  After that, they were asked 
to rank the study practices in the order of importance to be 
successful in the course. The responses of 42 students were 
obtained.  Table 1 shows that there are all types of opinions with 
some students considering each of the best study practice to be 
the most important or least important. It is significant that a 
large percentage of student consider time management as the 
most important and usage of the syllabus as the least important 
study practices. The last rows in tables 1 and 2 show that, using 
an scale of 1 as the most important and 5 as the least important, 
at the beginning of the semester students ranked time 
management at 1.83 as the most important, followed by 2.62 
for homework and required format, 2.81 for note taking during 



class, 3.71 for office hours and peer mentoring, and 4.02 for the 
usage of the syllabus.  At the end of the semester, students 
ranked time management at 2.30 as the most important, 
followed by 2.43 for note taking during class, 2.54 for 
homework and required format, 3.74 for office hours and peer 
mentoring, and 4.09 for the syllabus. This means that by the end 
of the semester, student considered time management, note 
taking during class, and homework and required format as the 
most important study practices and at about the same level of 
importance, while the office hours and peer mentoring was 
considered a less important study practice and the last one was 
the usage of the syllabus.  

Table 1. Ranking of best study practices at beginning of semester 

 
Table 2. Ranking of best study practices at the end of the semester 

 
 
At the beginning of the semester, students were asked for 

opinions about what they are doing, what they can do better, 
and what they learned about the suggested best study practice 
guidelines and expectations. Some selected and representative 
students’ opinions are presented in Tables 3 through 7.  Note 
that students are already doing something about each one of the 
suggested best study practices. However, it would be incorrect 
to assume that they know all the information provided in the 
guidelines, because they have also indicated numerous 
activities they can do better, and identified new (to them) study 
practices that they could implement to improve learning.   

Table 3 presents the students’ opinions about homework 
and problem solution format. Without homework guidelines 
and a required solution format, students do not communicate 
their work in a comprehensive way for the instructor and others 
to understand. They miss steps, do not draw complete and 
correct FBDs, do not indicate assumptions, do not indicate the 
answers and/or the units. Common issues expressed by the 
students were in the areas of avoiding procrastination, to 
organize work with detailed sketches to facilitate reviewing 
and/or studying, and asking questions. It can also be concluded 
from table 3 that time management and organizational skills 
play a big role in homework completion.  

 

Table 3.  Student opinion about homework 

 
 

Table 4 shows some of the students’ opinions about what 
they learned from the guidelines to improve syllabus usage. 
Some students appreciate the detailed scheduled activities for 
the course and all the information in the syllabus and actually 
use it throughout the semester. On the contrary, other students 
perceive the syllabus as a document they get the first day of 
class but that is not needed afterwards. Common topics 
discussed by the students include the importance of knowing 
grading policies and information that may facilitate academic 
success (e.g. prepare in advance for lectures). 

  
  
Table 5 presents some of the students’ opinions about what 

they learned from the guidelines to improve time management.  
Common topics discussed by students include the importance 
of making a daily schedule with work and study hours, need to 
develop project management skills, and the need to develop 
effective study groups. 

 

 

 

 

 

 

 

Time 
Management

Homework and 
Required 
Format 

Note Taking 
during Class

Office Hours 
and Peer 

Mentoring
Syllabus

Most important 62% 12% 7% 5% 14%

Second 7% 43% 31% 10% 10%

Third 19% 21% 43% 17% 0%

Fourth 10% 19% 12% 48% 12%

Fifth 2% 5% 7% 21% 64%

mean (std) 1.83(0.23) 2.62(0.33) 2.81(0.45) 3.71(0.76) 4.02(1.36)

Time 
Management

Note Taking 
during Class

Homework and 
Required 
Format 

Office Hours 
and Peer 

Mentoring
Syllabus

Most important 51% 20% 17% 0% 11%

Second 9% 40% 31% 11% 9%

Third 14% 26% 34% 23% 3%

Fourth 20% 6% 14% 46% 14%

Fifth 6% 9% 3% 20% 63%

mean (std) 2.30(0.24) 2.43(0.29) 2.54(0.37) 3.74(0.72) 4.09(1.31)

Something you are doing now Something you can do better Something that you learned
For homeworks i just do them on the
day they're due. 

work on them at least a few days in
advance 

to do homework with enough time to
ask questions.

I make sure to completely understand
what I am doing before moving from
step to step on a homework problem

I tend to procrastimate a lot, so it
would be wiser for me to stop
procrastinating. 

if you procrastinate, you might not
have time to actually think and solve
problems at a comfortable pace.

I have missed several homework
assignments, all because I decide to do
it at the end

keeping everything organized with titles
and dates so I can go back a review it
for when it is needed

review the homework a little more
once it is already graded to study any
feedbacks and make corrections. 

doing all the homework given to me
without missing any. 

doing all of my online homework on
paper to get a better understanding of
the material. 

Something I learned from this topic
was the "Homework Solution Steps"

I do homework the day it is due. do it a couple of days earlier in order
to review my steps with someone or
ask for help if I am having trouble

homework is extremely important
because it offers practice in the subject
that can help you be even better
prepared for a test

When I am doing homework
assignments online I always write them
down in my notebook

Using a title and date on all my notes
and homework assignments will keep
me organized and more efficient when
I plan to review.

By completing homework assignments
properly, as stated in the guidelines, I
will be able to achieve a "big" chance
of success in this course.

doing my homework on graphing
paper, putting it in my binder, and
understanding the steps I took to get
the answers on the question. 

draw more detailed sketches of the
homework problem, and analyze each
step

homework is an excellent way to
prepare myself for the exams and
quizzes held throughout the course.

I do all my homework on paper and
put it in my binder with the section title
and homework problems.

Before a test I should go over the
problems in the homework and quizzes
that gave me the most trouble

I need to make it a habit to check the
validity of my answers and double
check my work for minor errors.

I rewrite each homework so it looks
nice and neat.

Something I can do now is doing
homework ahead of time so I can ask
questions in case I need help.

Something I learned about doing
homework is that there are steps that
can help successfully understand and
complete assignments.

Homework and Required Format 
Make a positive comment of what you do about the "Homework and Required Format", another comment about 

what you could do better, and indicate something you learned from the provided information about this topic. 



Table 4.  Student opinions about the syllabus usage 

 
Table 5.  Student opinion about time management 

 
 
Table 6 presents some of the students’ opinions about note 

taking during class and what they have learned from the 
guidelines to improve taking, organizing and using those 
lecture notes.  

 
 
 

Table 6.  Student comments about note taking in class 

 
Table 7.  Student opinion about mentoring and office hours 

 
 

Something you are doing now Something you can do better Something that you learned
saves me time and keeps me informed
on what topic will be cover on a
specific week, exams dates, professor
contact (email, phone, office hours),
textbooks, etc. 

The syllabus gives ideas on how to be
successful in the course. 

Something that I learned about this
topic its to print the syllabus and keep
it on my binder.

I always keep a copy of the syllabus
with me in case i need the professors
information or need to look at the
schedule.

I should read the syllabus
completely instead of only putting
focus on the schedule and grading
rubric. 

I learned that the syllabus is a great
way of getting the first impression of
your professor. 

search the e-mail for the professor, the
office hours that he is available, and the 
book or any other account on line that
we will be needing for the course.

Something I can do better is to fully
read the Syllabus and understand all
the policies that are set.

Something I learned was that the
Syllabus is a very important tool to
help us throughout the semester to be
successful.

At the beginning of the semester I
make sure to read the syllabus
thoroughly. 

It would be better if I printed out the
syllabus to every "course" and have
them in a binder. 

I learned that a syllabus can have
additional resources

using the schedule given to plan for
tests and reviews which I can use to
prepare for exams. 

using it not only for exams, but to
prepare for lectures and get ahead on
topics that will be covered in class

begin using all the resources that are
listed in the syllabus like office hours or
additional help which can be provided
when I am stuck on a problem. 

The Syllabus
Make a positive comment of what you do about the "Syllabus", another comment about what you could do better, 
and indicate something you learned from the provided information about this topic. 

Something you are doing now Something you can do better Something that you learned
I check blackboard and the syllabus
every week and any emails having to
do with homework so that I could be
aware of what I have due for that
week

I tend to procrastinate a lot, so I really
need to stop that and manage my time
more effectively. 

it is recommended to take breaks
every hour or so when doing
homework or studying for long periods
of time.

I tend to keep up with test dates, it
helps me get prepared a few weeks in
advance for the up coming test

i have been lacking is keeping up with
assignment dates, I have a really bad
habit in leaving everything until the end

make a to do list every week and have
a calendar with me at all times to write
down important dates. 

check calendars with due dates for my
assignments and exams so that I can
set enough time to work on them and
study.

keep schedules and set specific
amounts of times at specific dates to
work on my assignments and study.

how important it is to take small
breaks every so often to avoid getting
too stressed.

I leave all my homework  to the very
end and i am always rushing to get
things done on time. 

I could manage my time a lot better. start working early on homework so
that i have enough time to finish it.

I am not managing my time very well
right now. 

creating a calendar that includes all
important assignment and test dates

completing assignments early is more
effective since I can ask questions to
professor or mentor.

making a schedule, using a calendar,
and using course resources effectively.

start working early on assignments and
focus because sometimes I do my
homework with my study group, but
we frequently talk so much

I need to get more organized and take
more responsibility when it comes to
do my homework.

i prepare a detailed schedule of what i
need to do for the week.

to do my homework in time and to not
wait until the last day or minute.

take breaks every hour when i am
studying for long periods.

I try to manage my time by doing the
homework a couple of days before it is 
due and not wait until the last minute.  

I should start studying for exams earlier 
since it covers a lot of material. 

should make a list with everything I
have to do and not procrastinate. 

use the most of the time between
lectures and when I am not at school
to work on homework assignments
and go over notes

make a schedule of time available
when I am not at work or school so
that I can allocate time specific for
studying or working on assignments

it is important to make a to do list for
the week and prioritize work by due
dates and assignments which might
give me the most problems

attending all classes on time and taking
notes in class, I try my best to work on
homework early and mark important
dates in my phone calendar. 

preparing a schedule of work hours
and study hours. 

Something I learned is to take short
breaks when studying.

Time Management
Make a positive comment of what you do about "Time Management", another comment about what you could do 
better, and indicate something you learned from the provided information about this topic. 

Something you are doing now Something you can do better Something that you learned
copy what the teacher has on the
board, or the projector after he/she is
done writing

compare my notes, and add to them
with the information in the book

they should all be kept in binders
along with exams and other
assignments

getting home after class and organize
whatever is unclear or hard to
understand; re-do problems I did
not quite get.

get to class early and go over the
past class notes

take key notes and write down
examples explained in class and the
procedure used by the instructor to
solve the problems

I take notes during class so I can
look at them later when I am working

h k

print out the power points and write
the additional notes on the

i t

read the textbook before class so I
can be better prepared for the lecture

writing down examples explained in
class, keeping all my notes in an
organized way in a binder

compare the information provided in
class to the textbook, since I do not
usually read the book

the biggest problem I have is  not to
use the textbook

I listen first to the professor and what
he is saying and then I write an
observation or something important

reading the textbook before the class
starts to improve my knowledge in
the material covered.

it is always helpful to take notes
during class, that way I will not have
to remember everything by my own

my notes are problems and formulas
where I can go back and see where
numbers come from step by step. 

focusing on writing what the
professor is saying. 

I should not rely on my memory
"thinking" I will remember what the
professor wrote down. 

I keep dates and titles to stay
organized and I write clearly so it is
not messy.

rewrite the notes and add things that
will help me better comprehend the
material

maintain a organized binder and to
read ahead before the lectures.

writing down everything that the
professor writes down on the board,
follow the thought process, and make 
any important side notes

organize my notes and worked-out
homework problems better, instead
of having them out of order.

focus more on the idea and context
of what the professor is writing on
the board, instead of just trying to
write everything down.

Note Taking during Class
Make a positive comment of what you do about "Note taking during class", another comment about what you 

could do better, and indicate something you learned from the provided information about this topic. 

Something you are doing now Something you can do better Something that you learned
I am currently going to mentoring

sessions. 
I should go to more office hours for
any unanswered questions I always
stay with. 

I learned the expectations the mentors
as well as the professor have when I
go to the sessions

I am left with questions I am afraid on
talking to the professor one on one. As
to peer mentoring I have been
attending several of them and they
have resulted to be very helpful. 

reaching out to the professor and
meeting with them can help one have a
better understanding of whats going on
in class. 

Office hours is something I need to
improve a lot

I am a quiet learner, I solve better
what I don't understand by putting
attention when others ask questions
during the peer mentoring

I could participate with the
conversation of the questions more,
because sometimes I believed I have
better examples to express.

The more you expend time "with"
others with the same issues as you and
solve them, the more you going to
understand that topic.

Something I do with the office hours is
use them to ask questions regarding
the homeworks.

go with the instructor more often and
ask for help with the concepts in
general, not just homeworks

peer mentoring is experienced students
that help struggling students, not the
instructors or a faculty member

I have gone to every single peer
mentoring meeting and every time I
have a hard question I go to my
professor's office hours.

I should ask about the lecture notes as
well, because I have only been asking
why I messed up on the quizzes I have
been given.

Attend mentoring when you need some 
assistance with course content or
assignments.

I like to go and ask question to the
mentors because they are very helpful
and patient.  

Something that I can do better is that I
can go to the office hours and ask
question to the professor. 

attending mentoring will be important
to understand, clarify and solve all the
question we have. 

I attend mentoring to better understand
the material.

I should visit the professor during his
office hours more often when i need
some guidance.

I learned what not to expect during
office hours and when going to the
mentors.

I am attending mentoring sessions in
which I complete homework
assignments and prepare for exams

I can attend my professors office hours
to ask him/her questions on material I
don't completely understand. 

it shows your professor that you are
interested in mastering the material

When I have questions regarding a
homework or a quiz question that I did
not understand I seek help with the
mentors in the Engineering lab.

I can start visiting the professor to let
him know where my problem is that I
do not understand from the mentors or
notes.

it is very important to seek for help
because if I don't, the only one that will
get behind will be me.

i attend at least one mentoring every
week.  I find that the mentorship is
very useful especially when i do not
understand something in the lecture.  

visit my professors office when i get
the chance because obviously they are
the best source of help i can ask for
regarding their class.  

i have not been taking the time to go to
my prfessors office hours when i need
help

I have only attended the mentoring. It
has really helped me understand the
material needed for the class. 

I believe I should talk to more people
in order to receive and give help when
it is needed. 

I learned that the professor and the
peer mentors are there to help when
needed. 

When I struggle on a particular topic I
make sure to consult the professor
and/or a tutor. 

I can be more consistent in going to my 
professors office hours. 

I learned that attending tutoring
sessions can give one experience to
become a future mentor. 

Something I am doing regarding peer
mentoring is working with a partner
while doing homework.

go to the mentoring sessions or to the
Professor's office hours for more help.

I learned that it is vital to ask informed
questions rather than ask a general or
broad question.

Office Hours and Peer Mentoring
Make a positive comment of what you do about the "Office Hours and Peer Mentoring", another comment about 

what you could do better, and indicate something you learned from the provided information about this topic. 



From the students’ opinions in Tables 3 through 7, it is 
estimated that lower-level STEM students require guidelines 
and expectations about best study practices to not only become 
successful STEM students but also to develop organizational, 
communication, time management, and adaptive expertise 
skills.   

V. CONCLUSIONS 

This study focuses on lower level engineering gatekeeper 
courses in order to provide students with guidelines, 
expectations, and information to promote successful learners 
with best study practice skills. After noticing that students in 
our courses struggle with organizational, time management, 
note taking, homework solving, office hours and peer 
mentoring, and syllabus skills, an online activity was 
implemented to provide them with information and to obtain 
their opinion about best study practices that might determine 
success in the courses.   

From the students’ opinions about best study practice 
guidelines and expectations, it is determined that lower level 
STEM students require activities to become informed and 
familiar with this information and to implement them in their 
courses.   It is the intention of the authors to develop such skills 
in lower level STEM students in order for them to continue 
implementing them in subsequent courses throughout their 
career. 

Future work in this project consists of completing the 
evaluation of results in Statics, Digital Circuits I, Computer 
Science I, Calculus I, and Chemistry I and adapting, 
developing, and implementing the materials required to 
perform the proposed interventions in the corresponding 
gatekeeper courses. This project is ongoing and it is in the 
middle of the third year of a total of five years.   
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