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Abstract—In this full paper, we describe a design activity
method for developing research questions and present a study
on student’s perception to validate it. We examine, compare
and discuss results from three different graduate student
cohorts (first, second, and third semester Master’s degree
students) who used the worksheet method at different stages of
their graduate careers. The method is designed to help students
identify topics, think critically about the underlying questions
to explore a topic, identify a problem to be addressed by the
research, and identify data sources to facilitate the research
effort. The four stages are introduced as an incremental
scaffolding process. Preliminary results showed graduate
students found the worksheets effective in helping to develop
research questions. This work contributes to the development
of research practices and pedagogy supported by sound
research questions.
Keywords—research questions, educational theories, worksheet
method, graduate students, scaffolding

I.

INTRODUCTION

New researchers, specifically graduate students, often
struggle with developing good research questions. The purpose
of this study is three-fold. The first aim is to introduce an activity
worksheet approach for developing research questions. The
second aim is to assess students’ perception of the usability and
effectiveness of the design activity worksheet method. The third
aim is to provide educators with insight as to what parts of the
process should be scaffolded to meet students’ experience with
identifying and transforming topics into sound research
questions. The main research questions are “At what point is the
worksheet method most effective and when should the
worksheets be introduced?”
In this paper, we examine students’ perceptions on the use of
the proposed method in the context of a study with 49 students
(first, second, and third semester Master’s degree students)
enrolled in a graduate research seminar in a research-intensive
university in the Midwest in the United States.
The paper is structured as follows: first, the theoretical
foundations of the proposed method are discussed. Second, the
content and development of the design activity worksheets are
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described, emphasizing the scaffolding aspects of the delivery.
Next, the design, analysis, and results of our study are presented,
followed by a discussion on the impact on graduate education.
Our research contributes to better inform educational practice
and pedagogy in research methods. The implications of this
work can help students to understand the process of developing
research questions, potentially improve the quality of student
research, and advance the science in engineering and computing
education.
II.

BACKGROUND

A. Theoretical Underpinnings
Previous studies of research preparation range from studies
on the role of framing research questions [1], to developing
student research capability [2] and empowering and motivating
students through the process of developing publishable research
[3]. Trede and Higgs (2009) described research as the pursuit of
knowledge through questioning and explore the framing of
research questions and the role research questions play in the
research. Trede and Higgs’ (2009) work primarily focus on
qualitative research; however, the knowledge and process of
framing questions is transferable. The authors discuss various
approaches, commonly utilized to develop research questions
like identifying gaps in research or further developing an
existing idea – “some researchers start with a research question
whereas others wait for questions to emerge during data
collection and analysis,” [1]. Trede and Higgs (2009) report,
“framing research questions is an activity that accompanies
researchers throughout the lifespan of a research project.” The
framing of research questions is a very important aspect of the
research process. It is of key importance in developing a
congruent research design [1]. The worksheet method presented
in this work provides a mechanism for iterative refinement of
research questions to include incremental knowledge gained
throughout the process. This aspect of the research process is
necessary but often difficult for new researchers, students in
particular.
Hughes (2019) identified three challenges with integrating
research-based learning: (1) conceptualizing the research skills
and progression is not easy, (2) the accumulation and
enrichment of research skills is not readily visible to students

and (3) providing a clear support system is not straightforward.
Ultimately, producing publishable-quality work [3] is a
desirable outcome for research. The work of ([1] – [2]) capture
various elements of the complex research process. There are
universal guidelines (the scientific method and the engineering
design process, for example) for doing research, but there is no
universal approach for how students take in knowledge. In this
work, we try to capture the essence of four initial stages of the
research process to motivate students to think critically and more
deeply about research topics they choose, and develop on their
own or use the approach to further explore topics related to
research underway when joining an existing research team.
Several learning frameworks support the underpinnings of
the method described in this work. The behaviorist learning
orientation is particularly useful for the development of
competencies [4]. Behaviorism focuses on the mastery of
prerequisite steps before moving on to subsequent steps [5].
Specific behavioral objectives allow the student to know exactly
what behavior will be learned, the conditions under which the
behavior will be performed, and the criteria in which it will be
evaluated [4]. In the context of this work, completing the first
proposed worksheet (condition), “Identifying Topics,” will
guide students through the process of discovering several topics
then ranking them (performance), based on the student’s
articulation of what is known and unknown about the topic
(criteria).
The cognitivist learning theory is characterized by the
creation of meaningful learning through which learners seek to
understand the structure of knowledge [4]. In the context of this
work, the goal is to motivate students to gain a deeper
understanding of the topics they choose. Most students can
easily find a topic among their interests. However, most are
oblivious to the manageability of the scope of the topics they
choose and need guidance on how to question the topic to find
the makings of a problem that can guide their research [6]. The
goal of the cognitivist approach is to develop the learner’s
capacity and skills for more effective self-directed learning [4].
In the context of this work, the first and second worksheets,
“Identifying Topics” and “From Topics to Questions,” utilize
cognitive learning methods to facilitate critical thinking [7]. The
“Identifying Topics” worksheet asks students to consider what
they think they know about their topic and more importantly,
what they do not know about the topic. Having an understanding
of what is not known is equally important as knowing, especially
in research. The “From Topics to Questions” worksheet
facilitates “Habits of mind” practices [8] and intelligent
behaviors [6] with questioning and problem posing to find out
what the student needs to learn about the topic, in order to help
the reader, gain a deeper understanding of the topic.
Questioning and posing questions informs the makings of a
problem that can guide the students’ research [6]. The third
worksheet, “From Questions to a Problem,” utilizes the
constructivist learning process, which involves construction of
meaning from experiences through critical reflection on the
learner’s assumptions [4]. Each worksheet challenges students
to identify specific aspects about their topic that may not have
been explored before. We adopt the locus of learning in a
constructivist approach which is internal and involves creating
new ideas to change perspectives and deepen understanding [4].

In the context of this work, the worksheets motivate students to
think about their own experiences as they relate to their topic,
consider possible consequences and articulate the significance
of their proposed work.
The last worksheet, “From a Problem to Data Sources,”
utilizes elements of constructivist learning theory.
Connectivism stresses that two important skills that contribute
to learning are the ability to seek out current information, and
the ability to filter secondary and extraneous information [10].
Constructivism is not a single viewpoint but rather has different
perspectives [11 – 13]. It underlines the emphasis on students
studying a topic from multiple perspectives [14] and enables
scaffolding [15] of content. Connectivism (also referred to as
distributed learning) is proposed as a more adequate theory for
a digital age, when action is needed without personal learning,
using information outside of primary knowledge [16]. In the
context of this work, the “From a Problem to Data Sources”
leverages students’ self-directed quest for content by asking
students to plan, generate, determine the viability and
availability of data for their research. All of these skills are
essential for developing sound research questions and carrying
out the research. The educational theories utilized in each
worksheet are shown in Figure 1.
B. Rationale for multiple learning theories

Fig. 1. Educational theories mapped to each worksheet.

The design model in Fig. 1 and related worksheets closely
resemble the main phases of inquiry based-learning [17]. The
model provided could also be likened to socio-constructivist
learning theory. Socio-constructivist teaching and learning
models emphasize the importance of social interactions in
acquisition of skills and knowledge [18]. This paper reports
outcomes from an individual student-centered approach that did
not incorporate social constructivism. The basic premise of
constructivism, that learners construct understanding, underlies
many learning principles [14]. In this work we take a hybrid
approach. For many students enrolled in the graduate seminar,
the course is one of the first graduate courses that introduce
research methods. Students enrolled in the graduate seminar
have various degrees of understanding of what research is and
the complex inquiry process used to support it. For this work, a

teacher-centered teaching approach [19], grounded in
behaviorism and cognitivism, introduces the first two
worksheets (Identifying Topics and Topics to Questions) as a
guided baseline for future inquiry and support pre-defined goals
and objectives of the worksheets. Viewing this part of the
process through the lens of behaviorism and cognitivist theories
allows for, what we perceive as, a progressive thought processes
towards developing research capacity. We contend, at this stage,
the individual learner is more than a passive listener but is in the
formative stage of knowledge building [20]. The worksheet
method presented here provides a guided introduction to
knowledge building for strengthening students’ research
capacity. Knowledge building makes a distinction between
knowledge of and knowing about something. Scardamalia and
Rereiter [20] explains,
knowledge about something consists of all the
declarative knowledge you can retrieve when
prompted to state what you know about something (a
research topic, for example). Knowledge about
something has value independently of skill and
understanding. Knowledge of something, however,
implies an ability to do or to participate in the activity.
It consists of both procedural knowledge (how to do
something) and declarative knowledge that would be
drawn on when engaged in the activity. (pp 101).
Towards the hybrid teaching and learning approach adopted
in this work, a learner-centered instructional strategy [21],
facilitates the second half of our approach using constructionism
and connectivism theories to support the foci of each worksheet,
“From Questions to a Problem,” and “From a Problem to Data
Sources,” respectively.
C. Implications for Engineering and Computer Education
Manifestations of the learning theories and frameworks
presented in the previous section are evident in the worksheets
designed for this work and are applicable to engineering and
computer science education. Although presented in a way that
suggest each worksheet is influenced by only one learning
theory, actually, some, if not all worksheets have elements of the
learning theories. We have highlighted the aspect of the theory
most relevant to the research. Goel and Sharda [22] reported the
kind of the activities that a typical engineering student is
generally engaged in, do not help in enhancing creativity, critical
thinking and innovative problem solving. It is clear that most of
the activities students formally engage in as part of teachinglearning-evaluation process promote rote-learning and
conformity rather than creativity, critical thinking and
innovative problem solving.” The worksheet method presented
here includes creativity of thought, critical thinking and
innovative problem solving. These concepts have been studied
in engineering ([23] – [25] ) and computer science; however, the
proposed method introduces them in a different and engaging
manner. The next section provides a summary of the worksheets
and their expected outcomes.
III.

DESIGN ACTIVITY WORKSHEETS

The first aim of the project was to introduce the activity
worksheets for developing research questions to the graduate
class. The concept for the worksheets is adapted from Chapters

3 and 4 of [6], and represented in a series of four worksheets.
The goals, objectives and outcomes from each worksheet is
presented in Table I. The first worksheet helps students to
“Identify Topics,” the second worksheet outlines how to develop
“Topics into Questions,” the third worksheet helps the student
to transition from “Questions to Identify a Problem.” In the
fourth worksheet, the student will identify scholarly and
acceptable “Data Sources.” Upon completion of the worksheets,
the content can be synthesized into a sound research question or,
at a minimum, the student should be knowledgeable enough
about the topic to have an informed conversation with his/her
research mentor and/or instructor.

TABLE I.

GOALS, OBJECTIVES AND OUTCOMES FOR ACTIVITY
WORKSHEETS

Worksheet
Identifying
Topics

Goals
Students will
generate a
list of three
topics.

From Topics
to Questions

Students will
articulate
what they
hope to find
out about the
chosen topic.
Students will
develop a
problem
statement
from the
question
posed in the
previous
worksheet.
Students will
learn about
different
types of data
sources
(primary,
secondary,
tertiary).

From
Questions to
a Problem

From a
Problem to
Data Sources

IV.

Objectives
Students will list
what they know
and do not know
about their selfidentified topics.
Students will
transition from a
broad topic to a
specific
question.
Students will
identify a
problem their
question will
address.

Students will
identify
appropriate data
sources.

Outcomes
Students will rank
topics of interest
and identify their
target audience.
Students will
answer
who/what/when/wh
ere and
whether/why/how
about their topic.
Students will
determine if the
problem is a
practical or
conceptual problem
and describe the
significance of
addressing the
problem.
Students will plan,
and determine the
availability of data
for the topic.

METHODOLOGY

A. Study Design
To assess students’ perception on the effectiveness of the
proposed mechanism, a study was conducted in a graduate level
seminar course at a research-intensive university in the Midwest
United States in Fall 2019. The design activity worksheets were
administered as part of the course.
The seminar is designed to assist new students as they begin
their endeavors in graduate school, introduce the different
aspects of the research process (e.g. literature review, data
collection, writing, etc.), and facilitate the identification of areas
of interest for the development of their thesis. The seminar is
implemented as a forum for discussing ideas, research questions,
and presenting proposals.

Students meet once a week during the 16-week semester. All
students are required to take the seminar three times in different
semesters. In any given semester, three student cohorts share the
course experience by sitting in the same class and interacting
with one another. This format facilitates a gradual delivery of
relevant content and provides a venue to foster collaboration and
mutual support among different student cohorts, who become
mentors of new students as they advance in their graduate
careers.

b) From Topics to Questions Assessment
1. The worksheet helped me to identify the
significance of the topic by helping me to
articulate what I want to find out about the topic.
2. The worksheet helped me to identify the
significance of the topic by helping me to
articulate what I want to help my reader
understand.

Upon completing the course, students are expected, at a
minimum, for first year students, to have identified a research
topic, identified the significance of the topic and articulate a
problem statement and identify data to support the research
topics. A total of 55 students enrolled in the 1-credit graduate
seminar course in Fall 2019: 1st semester (20), 2nd semester (9)
and 3rd semester (26); 49 students participated in the study.
Participant characteristics are shown in Table II.

c) From Questions to a Problem Assessment
1. The worksheet helpedtoidentify the topic as a
paractical or conceptual problem.
2. The worksheet helped me to understand what I
want the reader TO DO after viewing the project
deliverables.
3. The worksheet helped me to understand what I
want the readers TO THINK after viewing the
project deliverables.

TABLE II.

PARTICIPANT CHARACTERISTICS: NO. OF STUDENTS WHO
COMPLETED THE WORKSHEET (%).
Graduate Student Cohorts
1st

No. Enrolled
Topics
Worksheet
Topics to
Questions
Worksheet
Questions to
a Problem
Worksheet
Problem to
Data Source
Worksheet

Semester

2nd

Semester

3rd

Semester

20

9

26

19 (39%)

7 (14%)

23 (47%)

15 (33%)

7 (15%)

8 (19%)

17 (40%)

8 (19%)

18 (42%)

8 (32%)

5 (20%)

12 (48%)

B. Data Collection
The data for the project consists of the completed worksheets
and students’ self-assessment for the usability of the worksheets.
Only the analysis of the students’ perception data is provided
here. Students were given one week to complete each worksheet.
After completing each worksheet students were asked to provide
feedback on their perception of the usability of the worksheet
using a 5-point Likert scale: 1- Strongly disagree, 2- Disagree,
3-Neutral, 4-Agree, and 5-Strongly Agree. The number of
questions for each assessment ranged from two to four
questions. Each group of questions were specific to the
worksheet completed. The sections below show the usability
feedback statements for each worksheet.
a) Identifying Topics Assessment
1. I found the Topics Worksheet to be helpful in
generating topics
2. The worksheet helped me to understand the
relevance of the task of choosing a topic.
3. I had a clear idea of topics before completing the
topics worksheet. The worksheet merely
provided a mechanism for me to write topic
ideas on paper.

d) From a Problem to Data Sources
1. The worksheet helped to identify primary data
sources for the project topic.
2. The worksheet helped me to identify secondary
data sources for the project topic.
3. The worksheet helped me toidentify tertiary data
sources for the project topic.
4. The worksheet helped to assess if there are
enough data sources and data for the project
topic.
For each statement, if a student’s response was “strongly
disagree” or “disagree” they were asked to provide a brief
explanation for their response. Students’ qualitative feedback
will inform evaluation and refinement of the Activity Worksheet
Method for future class offerings. Analysis of students’
qualitative responses is beyond the scope of this article.
C. Data Analysis
Analysis of the data aligns with the second aim of the
project: to assess students’ perception of the usability of the
activity worksheet method in helping to identify students’
research topics as practical or conceptual problem, explaining
what they want the reader “to do” and “think” about the topic.
For this work, only the student self-assessment data for the
usability of worksheet are analyzed. Data analysis of Likertscale data was performed. The mean is used as the basic
descriptive statistical indicator for each statement in the survey
research instrument. T-test calculations using two-tailed
distribution, for two-sample unequal variance are used to
compare Likert scores by sections and by questions. An alpha
level of .05 was used to determine statistical significance.
Contingency tables are generated to assess whether there is a
correlation between semester cohorts and students’ perception
of the worksheet method. Chi-square tests of independence are
performed to examine the relation between cohorts and students’
perception of the usability of the worksheets.

V. RESULTS
Contingency tables are calculated for each worksheet. The
tables consist of two categories: graduate student cohort and the
count for each Likert scale response (SD: Strongly Disagree; D:
Disagree; N: Neutral; A: Agree; SA: Strongly Agree), for each
cohort.
TABLE III.
CONTINGENCY TABLE FOR “IDENTIFYING TOPICS”
WORKSHEET (QUESTION ONE AND QUESTION TWO)
Cohort

SD

D

N

A

SA

Total

1 Semester

0

2

10

24

2

38

2nd Semester

2

0

5

4

3

14

3 Semester

3

3

20

16

4

46

Total

5

5

35

44

9

98

st

rd

The third assessment question for the “Identifying Topics”
worksheet is designed to assess if students felt they had a topic
before completing the worksheet. The worksheet is then a
mechanism for transferring their ideas to written form. The
frequency responses were calculated separately and are shown
in Table IV below.
Chi-square test of independence was performed on students’
responses to assessment question three of the “Identifying
Topics” worksheet to determine whether the level of a graduate
cohort (first, second, or third) is related to students having
existing topic ideas before completing the worksheet. The null
hypothesis (H0) for this question is students have a clear idea of
topics before completing the worksheet independent of graduate
cohort level. The alternate hypothesis (H1), there is a relation
between student graduate level and their knowledge of research
topics before completing the worksheet. We found the relation
between cohorts and their knowledge of topics before using the
worksheet to be significant, X2 (8, N=49) = 0.5409, p = 6.959.
Since the critical Chi-square value (0.5409) is less than the test
statistic (6.959) we reject the null hypothesis (H0) in favor of the
alternate hypothesis, (H1) and conclude there is a relationship
between cohort level and the knowledge of research topics
before completing the “Identifying Topics” worksheet. As
expected, the third-semester cohort indicated knowing what
their research topics were before completing the worksheet.
For the remaining worksheets, Chi-square tests of
independence were performed to examine the relation between
cohorts and students’ perception of the usability of each
worksheet. The null hypothesis (H0) is students’ perceptions of
the usability of each worksheet are independent of graduate
cohorts. The alternate hypothesis (H1) is students’ perceptions
of the usability of each worksheet are not independent of
graduate cohorts.
A chi-square test of independence was performed using data
in Table III to examine the relation between cohort level and
students’ perception of the usability of the “Identifying Topics
worksheet. The relation between these variables was not
significant, X2 (8, N=98) = 14.68, p = .06, so we cannot conclude
there is a relationship between cohort level and students’
perception of the usability of the worksheet. However, the data
in Table III (specifically 24 participants agreed) suggest, as a

cohort, the first-semester students found the worksheet to be
more helpful.
A chi-square test of independence was performed to
determine the relation between graduate student cohorts and
students’ perception of the “From Topics to Questions”
worksheet. The relation between the variables was found not to
be significant, X2 (8, N=98) = 11.72, p = .16. The data indicate
the third-semester cohort found the “Topics to Questions”
worksheet to be more helpful.
The relation between graduate student cohorts and students’
perception of the “From Questions to a Problem” worksheet was
examined using a chi-square test and was found to not be
significant, X2 (8, N=129) = 14.36, p = .07. The first-semester
cohort responded more favorably, suggesting they found the
“From Questions to a Problem” worksheet more helpful.
The relation between graduate student cohorts and students’
perception of the “From a Problem to Data Sources” worksheet
was found to be significant, X2 (8, N=100) = 50.60, p = 3.13-08.
Since the critical value (p=3.13-08) is less than the confidence
level (.05) the null hypothesis is accepted, there is a relationship
between cohorts and students’ perception of the usability of the
worksheet. The data indicate 41% of the responses were “agree”
and of those responses, the first-semester cohort found the
“From a Problem to Data Sources” worksheet to be most helpful.
Fig. 2 shows cumulative response counts from all
worksheets for each cohort. It is evident from Fig. 2 the most
frequent response from each cohort was “agree.”

Fig. 2. Cumulative worksheet responses by cohorts.

In Fig. 3 we present the same data from Fig. 2 from a
different perspective. A total of 370 responses were submitted.
Fig. 3 graphically shows the third-semester cohort participated
more frequently (173 total responses), followed by the firstsemester cohort (132 responses) and a noticeable drop in
participation from the second-semester cohort (65 responses).
We acknowledge, the noticeable drop in participation could be
indicative of the second-semester cohort size.

Fig. 3. Cumulative worksheet responses by Likert scale options.

VI.

DISCUSSION

The results of this research show graduate student cohort
level impacts students’ perception of the usability of the
worksheet method. Each worksheet provides useful guidance for
developing key elements of research questions. The data show
the largest number of responses were received in response to the
first worksheet “Identifying Topics.” Participation noticeably
decreased for the remaining worksheets. The worksheets are
strategically named to reflect the activity and level of cognitive
complexity required. Students tend to find the first worksheet to
be an easy exercise; however, each subsequent worksheet
requires more critical thinking and cognitive practice to
complete. Students are not graded on their submissions, but
given the outcomes will impact their future research, the
expectation is that they will complete the worksheets in their
entirety and submit the completed worksheets for feedback.
The worksheets are multi-purpose and can be used for
individual, team based collaborative work. The worksheets have
been utilized for class projects where students are asked to
identify topics for individual and group semester projects.
Although presented in the seminar course in a sequential
manner, each worksheet is designed to stand alone, to be utilized
during any stage of a research project or topic generation
process. The adaptability of the worksheets enables wide-spread
use. In addition to the graduate seminar course described here,
the worksheets have also been used in an undergraduate course
to help students develop topic ideas for semester projects. As a
team assignment, each worksheet could be completed by group
members either individually or collaboratively as a group.
A. Further implications for learning design
Our results provide indicators for opportunities for
scaffolding the process. The worksheet method was developed
after various approaches were implemented to engage students
in the process of identifying and developing research topics.
Previous approaches included, making and information
available for students to assist with ways to identify and develop
research questions, assigning related chapters and books [6], and
providing online material. All of which, more often than not,
resulted in lackluster research topics and minimal to no data to
support topic ideas. When left as a self-directed exercise,
students’ results were superficial and lacked depth needed for a
viable research topic supported by data.

Scaffolding can take many forms; one type of scaffolding is
called process scaffolding, where a complex task, such as a
research paper is broken down into smaller, more manageable
parts [26]. Adams [3] describes scaffolded expectations and
activities around the research process to motivate student
engagement. The work presented in this paper utilized the
Design Activity Worksheet Method as an individual task;
however, a scaffolded activity, in future offerings, might include
pairing students into working groups and asking them to work
on specific tasks together so that they are accountable to another
person and can co-problem solve any issues that arise [27]. This
activity will facilitate near-peer collaboration and feedback
before students share completed worksheets with the instructor
and with their research professors (where applicable). The
worksheet method presented in this work is an example of
process scaffolding. It scaffolds four stages of the research
process: identifying topics, developing questions from topics.
further examining questions to identify and articulate a problem
statement and identifying data sources to support the research
statement.
The first-semester cohort seems to have perceived the
worksheets, collectively, as being useful and the third-semester
cohort found the second worksheet, “Topics to Questions,” more
helpful. The second-semester cohort responses, we suspect due
to it small cohort size, tended to consistently fall between the
level of responses for first and third semester cohorts, making it
difficult to make any definite conclusions regarding the cohort’s
perception.
In future implementations of the assessment instrument we
will expand the “Neutral” response to a more unambiguous
response. Currently, it is unclear what is intended: “I don’t
know”, “indifference,” or if the student selected neutral by
default.
VII. CONCLUSION
In this paper, we provided the theoretical background to
support the use of a worksheet method as an educational tool for
teaching and learning the process of developing research
questions while fostering opportunities for critical thinking.
To address the decline in participation as more challenging
worksheets are assigned, in the future, the worksheets will be
triangulated between the student, the instructor of the graduate
seminar and the faculty researcher the student identifies as their
primary research advisor. This step will serve three purposes: 1)
motivate students to complete the worksheets, 2) provide
feedback to students’ primary research advisor regarding how
well the student understands the focus of the research. This will
also encourage conversation between the student and research
advisor at a critical turning point in the graduate student’s
research plan.
Lastly, the triangulation will foster
communication between faculty researchers as to the validity of
the worksheets (i.e., does the worksheets capture what they feel
their students should understand about their research topic?) and
provide feedback on how to refine the worksheet.
Additionally, the current set of worksheets is limiting for
students interested in qualitative research. To address this
challenge, we will explore the development of another similar

set of worksheets to accommodate the development of
qualitative research questions.
Although we are encouraged by the outcomes, we
acknowledge the work is not without limitations. The first
limitation is the relatively small sample size. Fall 2019 was the
first semester the worksheets were utilized as a tool for graduate
students’ development of research questions. We anticipate
more participants with each offering of the graduate course and
refinement of the worksheets.
Regarding the main research questions of this paper (“at
what point is the worksheet method most effective and when
should the worksheets be introduced?”), our results suggest the
worksheets are useful at all stages of the process; however, most
effective in the early semesters when new graduate students are
at the stage of defining their research questions. The worksheets
are also helpful in later stages as the scope of the research is
refined and further developed. The applicability of the discipline
agnostic worksheets is far reaching. The worksheets can be used
in any setting where the development of a research question is
desired, for example, the development of topics for class
assignments, semester long projects (for example, capstone
projects), and independent study projects, to name a few.
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