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Abstract
In the past several decades, higher education has witnessed the exponential growth of online
learning. New technology has dramatically transformed the way education is delivered compared
to what takes place in the traditional classroom. It has enabled online delivery of course materials
to students outside of face-to-face classroom in an asynchronous manner and provide them with
self-paced flexibility. Given the abstract nature of statistics content, effectiveness of the
instructional strategies and course design in online statistics instruction has become particularly
important to students’ learning success. In this qualitative study, the authors explored perceptions
of the Educational Leadership doctoral students towards an online graduate level introductory
statistic course in terms of whether the online course instructional strategies and course design
helped them learn statistics. The authors assessed effectiveness of the instructional strategies and
design of the online statistics course as well as students’ needs, so more effective instructional
strategies could be used for online statistics teaching. Students identified the PowerPoint
presentations with recorded lectures to be the most useful strategy. This strategy, along with live
Q&A sessions and guided practices and activities, helped to connect the textbook information and
its application to the real world.
Keywords: instructional strategy, online course design, statistics, Competency-Based
Education
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Since the first online education program that utilized the U.S. mail in 1982 (Hamilton &
Feenberg, 2012), we have witnessed the exponential growth of online education. According to
Babson Survey Research Group, more than 6.3 million students in the U.S. took at least one online
course in Fall 2016 (Seaman, Allen, & Seaman, 2018). Public colleges and universities in the U.S.
had a 7.3 percent increase in online course enrollment between fall 2015 and 2016, while private
nonprofit schools had a 7.1 percent increase. Internet and digital technologies such as electronic
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mail, Instant Messaging, Interactive video conferencing, mobile/smartphones, and social networks
have dramatically transformed the way education is delivered (Cook & Sonnenberg, 2014;
Friedman, 2018). Such new tools have enabled online delivery of course materials to students
outside of brick-and-mortar classrooms in an asynchronous manner. In the field of Educational
Administration/leadership, students with full-time leadership positions in public education benefit
from online programs as they provide self-paced flexibility. Indeed, flexibility and convenience
are so important that 40 (75.4%) of 53 doctoral level Educational Leadership programs in public
universities in Texas are either 100% online, fully online (86%-99%), or hybrid/blended/electronic
to group (THECB, 2018).
Despite the popularity of online education, past research has noted that online instruction
in the field of statistics may not produce comparable performance among lower preforming
students as in face-to-face teaching (Lu & Lemonde, 2013). Given the abstract nature of statistics
content, near-to-zero or even negative effect sizes were identified in online delivery with
computer-assisted instruction (Larwin & Larwin, 2011). Thus, effectiveness of the instructional
strategies and course design of online statistics instruction becomes particularly important to
students’ learning success. Bonk and Dennen (2003) described instructional strategies as the
curriculum and instructional styles and pedagogical means used to guide the development of
course content, student engagement, and learning activities. Online course design features such as
sequence of course content, communication modes, and assignment structure are considered the
most influential factors impacting successful online teaching and learning (Baldwin, 2017). The
purpose of this study was to determine how doctoral level students in a fully online Educational
Leadership Doctoral program perceived the effectiveness of instructional strategies and course
design features of a graduate-level introductory statistics course in a mid-sized, doctoral-granting
public institution.
As one of the two required statistics courses in the program, this introductory statistics
course covers fundamental statistical concepts and focuses on the application of various statistics
tests (i.e., t-test, one-way ANOVA, chi-square, correlation, and simple regression) in educational
research. In order to prepare students for dissertation and further research, this introductory
statistics course adopted the ideology of competency-based learning (Spady, 1977) that focuses on
fulfilling clearly defined learning skills and competencies in course design rather than solely
learning abstract concepts. Spady defined Competency-Based Education (CBE) as “a data-based,
adaptive, performance-oriented set of integrated processes” (p. 10) in an outcome-driven
pedagogy. CBE emphasized the importance of clearly defining robust and valid competencies in
program development (Johnstone & Soares, 2014; Rivenbark & Jacobson, 2014). To create a
successful CBE program, learning outcomes are first established, followed by the alignment of
instructional pedagogy with outcomes, the development of a structured assessment to evaluate
student success and, finally, curriculum adjustments once outcomes are evaluated. When
implementing CBE in this online statistics course, the instructor carefully balanced the conceptual
knowledge and the acquisition of the skills so that students could master skills to write
methodology and data results in their dissertations. Particularly, the Community of Inquiry (COI)
Framework (Garrison, Anderson, & Archer, 2000), the Course Life Cycle and Competency
(CLCC) Framework (Shankararaman & Elmaleh, 2016), and the Quality Matters (QM) standards
were used to guide the design of this graduate level online statistics course.
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Review of Literature
The Community of Inquiry (COI) Framework
Based on the constructivist theoretical principles, Garrison et al. (2000) proposed the
Community of Inquiry (CoI) framework that represents a process of developing a collaborative
learning experience as an online learning tool. The CoI framework consists of three elements
(social, cognitive, and teaching presence) that takes place in the interaction of individual learners
and their instructor, as well as the categories and indicators that are to define each presence and to
code the transcripts. The element of social presence was defined by Garrison et al. as “the ability
of participants in a community of inquiry to project their personal characteristics into the
community, thereby, presenting themselves to others as real people” (p. 89). Effective
communication, open communication, and group cohesion are three major aspects of social
presence. To achieve educational goals, online course design should create the environment for
inquiry to allow quality, open educational communication between learners and the instructor.
Different approaches, including reflective discussions, one-on-one, and small group virtual audio
and visual venues, can be used to allow for educational interactions. Cognitive presence is “the
extent to which the participation in any particular configuration of a community of inquiry are able
to construct meaning through sustained communication” (Anderson et al., 2001, p. 12). One way
to increase cognitive presence in online courses is to design activities that allow students to work
together to understand, explore, solve, and apply problems. Teaching presence denotes the design
elements of online course that “allows for instructor facilitation and pedagogical direction to
learners in the social and cognitive processes” (Anderson, Rourke, Garrison, & Archer, 2001, p.
4). Teaching presence has been found to be critical in student satisfaction, perceived learning, and
sense of community. Teaching presence is interrelated with social and cognitive presence, and all
three elements of CoI work together to build a collaborative and coherent online learning
community.
Course Life Cycle and Competency (CLCC) Framework
Course Life Cycle and Competency (CLCC) Framework (Shankararaman & Elmaleh,
2016) consists of leveraging learning outcomes and competencies throughout the life cycle of the
course to increase students’ success. Passow (2012) defined competency as the knowledge, skills,
and abilities in the context of a specific subject area or domain to enable students to make decisions
or take appropriate actions. Competencies could provide a structured approach for implementing
continuous assessment of outcomes (Pinto, 2012). Corresponding to CBE (Spady, 1977), the
implementation of the CLCC highlights how competencies are used to drive the development of
various phrases of course development. The CLCC framework addresses the following five phases
of a course, namely, content design, assessment design, content delivery and assessment,
assessment feedback, and content review.
In Content Design Phase, the learning outcomes, unit goals, and objectives are usually
included in the syllabus and modules of courses taught. Shankararaman and Elmaleh (2016)
reported that the course instructor determined the topics and resources that would provide students
the opportunity to master the competencies, assessments, and assignments. The careful selection
of course topics and resources is critical to ensure the acquisition of the competencies. In
Assessment Design Phase, the assessments are developed. It is important that the set of questions
for the assessments, as well as grading scheme and rubrics, be aligned with course competencies.
In Content Delivery and Assessment Phase, the instructor prepares course content to be delivered
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through a combination of lectures, discussions, videos, and other modalities. The competencies
students are expected to acquire for the content are explicitly described to them. In this way,
students know what competencies to acquire and the instructor understands what competencies to
assess. In Assessment Feedback Phase, the instructor analyzes the assessment scores and presents
feedback to students immediately. Immediacy of feedback is the key. The instructor should provide
immediate small group or individual instruction to students who have not attained the
competencies measured by this assessment. In the final phase, Content Review Phase, the
instructor conducts a thorough analysis of the various assessments in the course and the
competencies that have been mastered or not. This review can lead to course content modification,
sequence adjustment of content taught, or assessment redesign.
Quality Matters: The Learning-Performance-Design Connection
Quality Matters is a nationally recognized, faculty-centered, peer process program
designed to determine and certify the quality of online courses and learning in the U.S. (“Quality
Matters”, n.d.). Central to Quality Matters is the concept of alignment, when learning objectives,
measurement and assessment, educational materials, interaction and engagement of learners, and
course technology work together to ensure achievement of desired learning outcomes. Therefore,
the use of QM standards when designing the content and delivery of the online course is essential.
The essential components of the QM standards that guide the design of the online statistics course
include:
o The instructor's plan for classroom response time and feedback on assignments is clearly
stated.
o The requirements for learner interaction are clearly stated.
o The assessments measure the stated learning objectives or competencies.
o The course grading policy is clearly stated.
o Specific and descriptive criteria are provided for the evaluation of learners' work and are
tied to the course grading policy.
o The instructional materials contribute to the achievement of the stated course and
module/unit learning objectives or competencies (http://www.qmprogram.org/rubric).
Teaching Statistics Online: Instructional Strategies and Course Design
Empirical research has been conducted on the impact of instructional strategies and
technology integration in teaching college statistics (Larwin & Larwin, 2011; Lu & Lemonde,
2013; Saadati, Tarmizi, Ayub, & Bakak, 2015; Sosa, Berger, Saw, & Mary, 2011). Yang (2017)
explored students’ perspectives on the effectiveness of online instructional strategies used in a
fully online statistics course. Data, in the form of student reflection essays and an anonymous endof-semester course evaluation, were collected from 39 K-20 teachers enrolled in an online statistics
course. A deductive approach was used to identify the online instructional strategies and course
designs that effectively helped students learn statistical concepts. Results indicated that effective
online instructional strategies included case studies, video demonstrations, access to instructor
notes, mini projects, and discussion forums. Additional strategies used by students included
outside online resources, practicing textbook examples and chapter problems, seeking help from
peers, colleagues and friends, and one-on-one discussions with the instructor. A consistent course
structure, the variety of resources, and the real-world application cases were also considered
helpful and effective.
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Brown and Kass (2009) suggested that statistics instructors consider incorporating a
“statistics way of thinking” in teaching statistics. It is not uncommon that students perceive
statistics as memorization of “cookbook” methods/statements and rote application of hypothesis
statistical procedures. To address such challenges, Horton (2015) proposed three methods: (a)
broaden the role of multivariable methods in curricula; (b) develop data-related skills early; and
(c) expand the role of simulation and computation.
First, Horton (2015) believed that multivariate ways of statistics thinking, the basics of
confounding, and causal inference should be incorporated into course design. Students must be
able to understand issues of design, confounding, and bias in order to succeed in statistics learning
(Kaplan, 2012). Horton (2013) noted that a major limitation in many statistics courses is a lack of
multivariable methods in working on data projects. He posited that students needed to understand
design, confounding, and bias from a research design perspective, as these are the competencies
that doctoral students need to master in order to design their research and analyze their data in
dissertation. Second, Horton urged that data-related skills should be developed early. Students
need experience analyzing larger, real-world data sets and to be aware of what techniques do and
do not scale well. Similarly, Finzer (2015) noted that students should develop data habits of mind
that allow them to think creatively about data and understand conceptions of “data tidying”
(Wickham, 2014). When working with data, students must first determine the question, describe a
solution in terms that a computer program can understand, and execute the commands to
implement the solution. Particularly, doctoral students need to be able to manage challenging data
sets of varying sizes and complexity (Horton, Baumer, & Wickham, 2015). Finally, Horton valued
expansion of the role of simulation and computation. Graduate programs should provide a
framework that encourages students to learn new topics, methods, and approaches, and to become
life-long learners. For example, empirical problem-solving and computational tools should be
incorporated into the program curriculum and prepare students to gain competency to find answers
to problems.
Statistics Anxiety, Math Anxiety and Immediacy
Onwuegbuzie (2004) described statistics anxiety as the apprehension that an individual
experiences in instructional situations, in assessments related to statistics, or when working on
statistical assignments. Statistics anxiety was to a large degree responsible for the maintenance of
a high anxiety level, which impaired students’ academic performance (Macher, et al., 2013;
Onwuegbuzie & Daley, 1999; Onwuegbuzie, Da Ros, & Ryan, 1997). Similarly, mathematics
anxiety is expressed by feelings of apprehension and increased physiological reactivity when
individuals must manipulate numbers and solve mathematical problems (Carey, Hill, Devine, &
Szůcs, 2016; Hopko, Mahadeyan, Bare, & Hunt, 2003). It has been argued that the contents
underlying both types of anxiety came from one domain of knowledge and, therefore, could not
be regarded separately. Therefore, statistics anxiety has been treated as an affiliate function of
mathematics anxiety. However, other studies considered statistics anxiety as being conceptually
different from mathematics anxiety (Baloglu, 2003).
Onwuegbuzie et al. (1997) conducted an in-depth, qualitative study of statistics anxiety to
explore graduate students’ attitudes and experiences in an intermediate statistics class. The results
revealed that students reported psychological symptoms such as depression, frustration, panic, and
worry. In fact, Onwuegbuzie (2004) stated that many graduate students delayed enrolling in
statistics classes because of their anxiety. Relatedly, instructor immediacy has been found to help
alleviate statistics anxiety. Immediacy is the communicative behaviors that influence students’
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perceptions of physical and psychological closeness (Anderson, Norton & Nussbaum, 1981).
Williams (2010) examined the effect of instructor immediacy on students’ statistics anxiety in a
control group design with 76 graduate students from a variety of academic disciplines enrolled in
a graduate-level introductory statistics course. Williams found that instructor immediacy was
significantly related to reduction in students’ statistics anxiety, explaining between 6 - 20 percent
of the variance in students’ six factors of anxiety levels, with fear of statistics teachers being the
most impacted one. This echoes with Mehrabian’s (1971) statement on immediacy principle:
“People are drawn toward persons and things they like and avoid things they dislike” (p. 1).
Methods
In this qualitative study, five reflection questions adopted from Yang (2017) were used to
explore students’ perceptions about the graduate level introductory statistics course in terms of
whether instructional strategies and course design helped them learn statistics. The effectiveness
of the current instructional strategies and the needs of students were assessed so that a more
effective statistics course design could be adapted. As Spady (1977) noted, CBE programs are
never “finally and officially in place and permanent” (p. 12).
Course Design Context
To better help students build the connection between statistics and actual dissertation
research, this introductory statistics course aimed at installing a solid research sense in students so
that students could master statistics from a research design perspective (Horton, 2015). CBE
development principles were incorporated in this statistics course design (Johnstone, & Soares,
2014). The first task was to identify robust and valid competencies as the core of CBE curriculum.
In this course, identified competencies focused on building research design knowledge base in
Unit 1, followed by the SPSS basic descriptive data analysis skills in Unit 2. A series of statistical
tests were then introduced , covering correlation, simple regression, independent samples t-test,
dependent samples t-test, one-way Analysis of Variance, and Chi Square. In the design process,
both content choices and the sequence of course contents were carefully assessed, along with
academic expectations and student needs (Baldwin, 2017).
To ensure the alignment of course instructional pedagogy with the learning outcomes
(“Quality Matters,” n.d.; Rivenbark & Jacobson, 2014; Shankararaman & Elmaleh, 2016), all
identified competencies were translated into explicit learning topics and then incorporated into
course modules. In each unit, considering the nature of full-time working professionals’ schedule,
all asynchronous study materials were presented in small topics. Each topic was presented on a
PowerPoint lecture video lasting 5-15 minutes. Students could review one or more topics from the
list depending on their schedule. This is aligned to the CBE development principle that study
materials translated from identified competencies should be explicit and of appropriate length and
complexity. The explicit mapping among competencies, learning outcomes, and assessment was
carefully considered in this course development. In designing learning activities for each unit, the
instructor first used self-assessment quiz to enhance students’ understanding on the knowledge
base of statistics contents where students were allowed unlimited practice attempts before taking
the quiz for a grade. In addition, mini-project assignments with real-world data were utilized to
develop students’ data-related skills (Horton, 2015). For each assignment, students determined a
solution and executed the procedure to implement the solution, where they conducted a statistical
test using variables of their choice from a dataset with multiple variables. Allowing students to
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make decisions on variables, instead of designating the variable to use, was to create a real-world
scenario so students could practice skills needed in the actual hypothesis testing process and
become life-long learners.
In addition, optional weekly synchronous Q&A live sessions were used in this introductory
statistics course to build a sense of online community and enhance instructor immediacy
(Williams, 2010). Cundell and Sheepy (2018) pointed out that passive online activities, including
videos and readings, may not be as effective as having student working with each other. In this
online statistics course, students were offered an optional, synchronous Q&A session so they could
ask questions and share comments with peers “face-to-face” through Adobe Connect. Recordings
of Q&A sessions were shared with the whole class so that all students were able to access Q&A
discussions.
Method and Procedure
Purposeful sampling method was used in this qualitative study. All 15 students who
enrolled in the doctoral-level introductory statistics course in Fall 2017 were invited through email
about two months after they completed the course. Students were sent a Qualtrics survey link
where they clicked to participate after signing the consent form on the first page. Students were
asked to reflect on the learning experiences they had in the Fall 2017 statistics course and to answer
five reflection questions, including as many details as possible. Participants’ demographic
information (i.e., gender, ethnicity, and age) was also collected at the end of the questionnaire. The
five open-ended reflection questions are listed below.
1. What was the most effective instructional strategy (such as PowerPoint with lectures,
documents, mini-project assignments, weekly Q&A sessions) that helped you learn?
2. How do you perceive the instructional strategies adopted or the course design in this online
course?
3. Were there any other instructional strategies which were not adopted in this course and you
used on your own?
4. Were the learning activities helpful for you to learn the concepts/materials? What kind of
activity (activities) did you find the most helpful?
5. Do you have any other comments for the course? Please be specific.
Content analysis was used to code participants’ reflections in this study. Content analysis
has been considered a systematic coding and categorizing approach to analyze textual information
to determine patterns of words used, their frequency, relationship, and trends of information
(Gbrich, 2007; Mayring, 2000; Nagai, 2015; Stone, 2001). Further, Bloor and Wood (2006) posited
that content analysis is designed to examine who says what, to whom, and with what effect. In the
current study, content analysis was used to examine what students say about the effectiveness of
the course design and instructional strategies used in this introductory statistics course.
Results
Nine out of 15 students participated in this study with a response rate of 60%. One
participant did not complete all five questions but his/her response on Question 1 was recorded for
analysis. Age distribution was fairly balanced in this study. Three out of eight (37.5%) participants
were 25-39; three (37.5%) were 40-54; and two (25%) were 55 or older. There were seven female
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participants (87.5%) and only one male participant (12.5%). Six participants (75%) self-reported
to be White/Caucasian, followed by one Hispanic (12.5%) and one Mixed (12.5%).
Perceptions on Effective Instructional Strategies and Course Design
The first and second research question asked participants to identify the most effective
instructional strategies (i.e., PowerPoint with lectures, documents, mini-project assignments,
weekly QA sessions) that helped them learn and their perceptions on the instructional strategies
and course design. Most of participants considered PowerPoint with lectures as the most effective
(see Figure 1) that helped them learn.

Figure 1. The most effective instructional strategies in students’ perception.
One participant noted: “The most beneficial strategies for me were the PowerPoint with
video lectures because I was able to go back to them over and over for clarification.” Some students
actually considered PowerPoint with Lectures and Live QA sessions inseparable and appreciated
the design coherency where multiple strategies work together to help them learn. One participant
said:
The most effective instructional strategy which helped me to understand and learn statistics
was the synchronous online weekly Q&A session which the professor used to explain her
weekly PowerPoint. I realize these are actually two strategies, but I saw them as one. Just
reading the PowerPoint was enough for complete understanding. It was the opportunity to
ask questions and for Dr. J to more fully explore and explain the PowerPoint that led to my
greatest ‘ahas. Also, during the online Q&A session, other students were present and asked
some questions which I had not thought of. These explanations provided by Dr. J then
broadened my understanding of the statistical concepts for that week.
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Another student saw all instructional strategies as one umbrella strategy and considered the
course design as “spiraling of concepts.”
Dr. J provided some strategies each week to enhance our understanding of the course
content. Each week, the routine of strategies was similar. This was important to me for
continuity. The strategies were also in an order in which each strategy built on the next
strategy. We were given information first, using both the text and the PowerPoints. We
then had the opportunity to ask her questions face-to-face in our mid-week chats. We then
had an application exercise to use the information that was presented. In addition, we could
take pre-assessments as many times as we needed to understand the concepts. I used each
pre-assessment to study the area(s) that I had not mastered. I became comfortable with this
routine, and I felt less stress because of it.
One aspect I liked about EDAD 603 was the spiraling of concepts from one lesson to the
next. We continued to use the terminology and strategies week to week. Each week in
IBM SPSS built upon a previous week. We even got to apply statistical thought to real
situations, such as Type I and Type II errors in the context of the justice system. Each week,
Dr. J provided additional websites for us to explore.
Other students echoed, “The assignments did well to build off each other. Likewise, the
supplementary videos and documents were a great help.” “They were consistent each week, which
helped maintain pace through each unit. The development of writing was a challenge at the start,
but later became more fluid.”
On individual instructional strategies, students appreciated Live Q&A sessions: “The
recorded live Q&A was helpful as Dr. J expanded on the written tutorials. It helped to have both
the powerpoint and the recorded Q&A.” Tutorial documents were provided in each unit to provide
supplemental materials for students to understand step-by-step statistical procedures and thus,
were considered a must-have by many students. Several students indicated that tutorial documents
“were very helpful when working through the concepts” and “helped with trying to understand
and learn statistics.” For the self-assessment/quiz, many students considered it as a great
opportunity to practice before earning a grade. A student wrote: “I also appreciated the quizzes
being available for practice before taking the real quiz. I would often take a quiz 5-10 times to be
sure I understood.”
While mini-project assignments were considered “challenging” by many students, one
student actually mentioned that “I enjoyed getting to try the cases out on the software (in miniproject assignment).” Another student found the mini-project assignment a necessary step to boost
their confidence in the learning process:
The learning activities were especially helpful. The assignments that we completed each
week helped me to apply the concepts. The practice with the IBM SPSS program was very
beneficial and actually enjoyable. When I completed a weekly assignment, I felt a great
sense of accomplishment and understanding. Although I am not sure I recognize every time
I should use a particular test, I am much more confident than I was when I began this
course.
Some students added “assignment re-do” as an effective instructional strategy used in this
course. “While it might not be a specific strategy, I really appreciated that we were sometimes able
to re-do assignments. Statistics seemed to build on itself, so going back and doing the work again
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was helpful for those times when I was unsure.” Another student wrote: “I felt that the course was
well designed. The content was challenging, but I felt that the professor worked very hard to make
it as accessible as possible.” Many of them believed that the feedback provided on assignment
helped them learn beyond the grade they earn: “I appreciate very much the way Dr. J graded our
assignments. She highlighted any errors and explained why this was incorrect. We did not just
get a grade and then have to figure it out ourselves.”
Instructional Strategies Needed and Students’ Suggestions
When asked about instructional strategies that were not adopted in this course and they
used on their own, participants listed out self-organized Study Group, supplemental books,
YouTube videos, Google, and Khan Academy. In some cases, they conducted google searches not
to seek new information on the learning topics but just to enhance understanding from a different
perspective. Most students joined voluntary study groups outside of class. Students wrote: “The
weekly study groups were also VERY helpful. I would often make changes or adjustments to my
assignments as a result of those sessions.” “The online study group was very helpful. Occasionally
we got to see examples of other students' work during the tutoring group and that helped
tremendously.” This is especially true when students are sensitive about course grades.
Discovering Statistics Using IBM SPSS Statistics (4th edition) by Andy Field was used in
this course. While this book has been popular in statistics teaching with solid, systematic statistics
knowledge and a great sense of humor, many students found it “intimidating.” To tailor this
textbook for educators in this statistics course, the instructor regularly directed students to certain
key sections of this book for information. Even so, students still preferred a more hands-on, entrylevel statistics course than Field’s. One student wrote: “I did not care for the (Field’s) textbook.”
Tutorial documents that was used to supplement what Field’s book lacked were preferred by
students: “The textbook chapters provided by Dr. J and the Morgan, Leech, Gloeckner, & Barrett
IBM SPSS for Introductory Statistics (5th ed.) text explained the concepts better than the assigned
text when we studied the actual statistical tests.”
Students’ self-reported emotions toward this statistics course were dichotomous, from one
or two students being “frustrated” to some more feeling “enjoyable/beneficial.” Some students
showed concerns about course grading, whereas other students appreciated the facilitation and
assistance received in this course. Some students indicated that they would welcome more APA
writing example of statistical tests at the start of the course.
Discussion
As universities continue to move toward more online learning, it is imperative that faculty
members understand and utilize effective instructional strategies in this unique setting. While some
researchers argue that online instruction reduces the richness, interaction, and personal touch of
the face-to-face classroom, market forces continue to push universities to offer this option to
students. When available at this doctoral granting public university in Texas, online program
enrollment expands exponentially compared to the traditional classroom setting enrollment. While
many faculty members were educated in a traditional brick and mortar university setting, the latest
generation of learners expects programs, professional community, and support to be available
online. This changing demographic expectation alone drives the need to provide the best
instruction possible in an online classroom. Additionally, nearly all students enrolled in
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Educational Administration at the institution studied are full-time school administrators seeking
higher education through asynchronous online classroom settings that can be worked into busy
lives. The popularity of this program, and its expansion in the past five years, is evidence of the
demand for online doctoral programs (THECB, 2018).
The Council of Graduate Schools (1977, cited in Bargar & Duncan, 1982) posited that the
main purpose of doctoral training is “to prepare a student for a lifetime of intellectual inquiry that
manifests itself in creative scholarship and research” (p. 1). The dissertation process has been
considered the milestone in the scholarship training of students’ transition to “independent
scholars.” Statistics is one of the scheduled tools courses for all doctoral students for degree
completion, and knowledge of this subject matter is vital to their transition to independent scholar.
However, in the real world, up to 60% of doctoral students ended up being All But Dissertation
(ABD) across the broad (Ehrenberg, Zuckerman, Groen & Brucker, 2009; Johnson, Green, &
Kluever, 2000), which indicates that the research skills components of the degree may be lacking
in the training of doctoral students. Student success in this course is implicated in the measure of
departmental graduation goals and the state measures of doctoral programs as outlined in the 18
Characteristics of Doctoral Programs (THECB, 2018). Under such circumstances, the current
introductory statistics course was designed in the vein of Competency-Based Education (CBE)
with the hope that students could master needed competencies and skills in this research tool class.
Reviewing the study results, it is not surprising that students identified PowerPoint
presentations with recorded lectures as the most useful strategy. This strategy, along with other
guided practical activities, helped students see how statistics could be applied in their workplace
by making the textbook information more real-world and connecting the elements of statistics to
applications. As noted by Johnstone and Soares (2014), one thing that separates CBE from others
is that it highlights the application of knowledge and skills in the real world. Spady (1977) argued
competency in CBE renders the concept of life-roles beyond institutional education. While
theoretical learning is the cornerstone of higher education, CBE could bridge the gap between
academics and working fields and a CBE-oriented course design should have a more direct impact
on students’ success in their work field. The current course focused on relating statistical concepts
to real-world applications beyond the textbook through engaging students in real-data projects in
assignments. Students’ feedback to the current course design revealed that they were enlightened
by the connection between statistics and their real work needs. Positive messages from the students
confirmed the need for an outcome-oriented statistics course design that gears towards application
and empower students’ learning.
Students in this study found the spiraling nature of the lessons helpful in developing data
habits of minds and providing logical building blocks for difficult subject matter such as statistics
(Horton, 2015; Yang, 2017). In this course design, students were instructed to (a) study PowerPoint
with Lectures and understand the statistical concept and learn how to perform statistical
procedures; (b) study supplemental tutorial documents for step-by-step instructions and
interpretation/writing up example; (c) attend or review synchronous live Q&A sessions (recording)
to further their understanding; (d) practice on the statistical concepts in self-assessment/quiz; lastly
and more importantly, (e) complete mini-project assignment. In students’ learning process, miniproject assignment acted more like a summative achievement test, not a solo strategy. This
message was well-received by students and they believed that all instructional strategies
functioned with high degree of coherence as one unified umbrella strategy, rather than as separate
pieces. As outlined in QM standards (“quality matter,” n.d.), the design goal of a quality online
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course is to ensure alignment among the course objectives, the learning activities, instructional
materials, and media resources. Based upon the feedback from the students in this study, it seems
this goal has been well achieved.
One of the most useful strategies identified by students was the online Q&A sessions in
which students were able to virtually interact with the instructor and peers regarding any questions.
Synchronous responses were provided to students’ questions and students had the chance to
exchange ideas and learn from peers (Cundell & Sheepy, 2018). Thanks to the cohort structure of
the program, students of this class were able to build bonds with each other and form an online
learning community easily. Originated from Vygotsky’s (1978) social constructivist theories of
learning, the Community of Practice (CoP) theoretical framework (Wenger, 1998, 2010; Wenger,
Trayner, & de Laat, 2011) posited that the learning partnership should be established so that people
“learn from and with each other about a particular domain” (p. 9) and each individual’s experience
of practice can be used as a learning resource. Smith, Hayes, and Shea (2017) noted that alternative
tools, beyond the most popular discussion board, should be integrated into the design in the online
learning practices. Berry (2017) also suggested that a sense of community could be achieved by
using technology in various ways, including a welcoming tone and much more. The positive
feedback received in the current study revealed that synchronous Q&A sessions offered through
virtual conference tools (e.g., Adobe connect) worked as one effective alternative in building a
successful online learning community. More importantly, social, teaching, and cognitive presence
were greatly enhanced by this synchronous tool for achieving a deep learning experience in a
collaborative-constructive manner (Garrison et al., 2000). Norberg, Stockel, and Antti (2017)
posited that synchronicity facilitated online classroom interaction between instructor and students
with a feeling of presence and a balanced work rhythm. Many students in this study reported they
had a great sense of security after interaction with instructor and peers and gained confidence about
statistics towards the end of the course. In a supportive, trusting online learning community,
learners were able to identify with the community, develop meaningful intellectual exchange, and
achieve desired educational learning outcomes.
One interesting thing found in the participants’ responses was their favor towards
assignment re-do. Students reported that they saw how statistics started to build on itself in the
process of redoing the assignment. They were allowed to try different variables to redo their
assignment as in handling dataset in real research scenarios without late penalty. In fact, CBE
promotes flexibility and encourages individualization in time (Spady, 1977). Time should be used
flexibly in terms of “when, how long, and how often opportunities for both instruction and
evaluation are provided” (p. 11). While Spady invited people to reconsider the “usual, fixed”
instructional practices in most institutional settings forty years ago, the most recent teaching
experience from Rush (“How one professor learned to stop worrying and drop the deadline,” 2019)
showed us it might not be a bad idea to get rid of rigid grading policies. In teaching first- and
second year college students, Rush dropped all course assignment deadlines by telling students
that they could turn in assignment late and redo it as many times as needed for a better grade. All
due dates were gone except the ultimate due date of 5 p.m. on the Friday before the semester final.
As a result, average grades in his courses went up with one or two fewer Fs per class. Active
procrastination (Chu & Choi, 2005) might help us understand Rush’s observation. Active
procrastination is where an individual, capable of acting on their decision in a timely manner,
deliberately chooses to postpone a task and divert attention on to more important ones. Active
procrastinators normally enjoy working under pressure, meet deadlines and are satisfied with their
outcome (Choi & Moran, 2009). In Rush’s case, students were given the whole semester to better
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understand, and work with, their own time-management and may develop deep learning by
managing their time with more flexibility. The feedback received in the current study regarding
flexible assignment redo policy echoes Rush’s experiment that students actually benefited from
being allowed room for learning and growth at their own pace. This might be more important to
those learning more difficult subjects, and those with busy lives. Further examinations on how to
incorporate time flexibility into online course design, more importantly, to what extent flexibility
should be offered, are needed.
Conclusion
This qualitative study examined doctoral level students’ perception of the effectiveness of
instructional strategies and course design features of a graduate-level introductory statistics course
in a fully online Educational Leadership Doctoral program. The emphasis on competency learning,
course design coherence, instructor immediacy, as well as students’ confidence towards this
statistics course, are evident in students’ perceptions. It should be noted that, as this course mainly
served doctoral-level students who were full-time professionals in the educational administration
field, the conclusions made in this study may not be generalized to other programs with a different
student body or other disciplines. Also, the interview questions used in this study were adopted
from Yang (2017), where perceptions of students in a teacher training program were examined
about their perspectives on the effectiveness of online instructional strategies used in a fully online
statistics course. Additional questions could have been added to expand the research scope from
different perspectives. For example, future research could explore students’ statistics anxiety
change before and after course taking and how self-efficacy plays a role in their online learning
experiences. Social, teaching, and cognitive presence of CoI could be examined in this statistical
online learning community (Garrison et al., 2000). Further research might also explore the
textbook in statistics leaning for practitioners. With further research on the application of CBE in
online statistics course design, higher education could improve course designs to ensure effective
online instruction to meet the market needs.
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