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Abstract 

Background: New emerging online technologies have made dynamic changes in the 

structure of the online environment possible to address varying needs of diverse learners.  

Purpose: The purpose of this study was to identify the changes that occurred in online 

instructional design and strategies in mathematics education courses taught over a course 

of six years by the same instructor.  The research questions were:  What are the changes / 

revisions that occur in teaching online graduate courses over the course of six years and 

what are the reasons for these changes as explained by the instructor? Methods: The 

research method used was a qualitative case study utilizing recorded and transcribed 

instructor interviews, observation of synchronous online classes and archival data in the 

form of course syllabi and PowerPoint slides used in the synchronous online class 

sessions.  The study participant, a veteran mathematics educator taught online 

mathematics education courses for six years in addition to being involved in the design, 

implementation and evaluation of an online graduate program.  Carspecken’s critical 

qualitative research method was used for interview protocols and data analysis.  Results: 

The findings of the study revealed changes that occurred in the online course design 

structure, synchronous online class patterns, activity structures using synchronous and 

asynchronous portions of the online courses, instructional and knowledge sharing 

strategies, and choice of technological tools and related activities.  The need to ensure 
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students understanding and engagement, establish collaborative learning communities, 

provide required feedback and develop technological and research skills were some of the 

factors that contributed to the design and redesign of online course and activity structures 

during the six years of online instruction.  Conclusion: A continual cycle of design and 

redesign occurred in the online course structure, choice of activities fostering 

collaborative knowledge construction and technology use.  The knowledge of changes 

occurring in the online course design and instructional decisions that lend themselves to 

those changes can provide opportunities that harness the instructional design potential of 

online instructors as well as offer a guideline to better understand the process of 

transforming course content online. 

.
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Chapter I 

Introduction 

 

The past decade has seen a rapid surge in the use of online and mobile 

technologies for personal, professional and academic purposes.  Although online 

education has been around for a while, knowledge shared through online platforms of 

web-based and mobile technologies has revolutionized distance education and opened a 

whole new venue for instruction through a virtual medium. 

Jones International University (JIU) was the first claim to fame as a university 

offering accredited courses online in 1995.  Many virtual universities such as the 

University of Phoenix and Capella joined the bandwagon of institutions offering 

undergraduate and graduate level courses and age, however online courses now are not 

just limited to specific virtual universities.  The use of digital resources to disseminate 

information and knowledge has become an integral part of many higher education 

institutions in the form of mobile technologies such as smartphones, e-readers, tablet 

computer as well as online tools such as Wikispaces, multimedia such as video, podcasts 

and various open source materials. 

Online courses promise learning ‘anytime and anywhere’ using either or both 

synchronous and asynchronous means for instructional discourse.  Asynchronous 

environments are more static and self-paced using the ‘anytime, anywhere’ philosophy in 

which learning occurs through interactions on blogs, discussion forums etc.  The 

synchronous mode of online instruction uses web-conferencing platforms such as 

Elluminate Live, Wimba classroom, Virtual Learning Environment, Voice over Internet 
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Protocol (VoIP), Blackboard Learn and many others to facilitate live real-time 

interactions, instant messaging, chats and webcam conversations.  Finally, hybrid or 

blended environments involve combining two of more learning environments such as 

online and face-to-face, online synchronous, asynchronous and face-to-face. 

The online teaching and learning environment is not limited to traditional 

textbooks but has allowed access to a wide variety of web-based scholarly resources 

available at one’s fingertips.  Furthermore, the academic use of social networks such as 

Facebook, Twitter, Wikispaces, Edmodo and the like have bridged the distance between 

students and instructors in online courses.  Knowledge sharing through various free 

mobile tools and web-based apps is one of the key trends in building peer mentorship and 

communities of learning in the online courses.  In addition, Learning Management 

Systems (LMS) such as Wimba Classroom, Desire2Learn, Canvas, Moodle, WebCT and 

Blackboard Collaborate provide an interactive platform where learning occurs through 

asynchronous discussion forums as well as synchronous web-conferencing sessions 

mimicking an actual face-to face classroom (McDonald, 2013). 

The world of online education is dynamic with an ever-increasing availability of 

technological tools and digital resources, leading to more mobility, ease of access and 

increased interaction with instructors and peers to cater to the changing demographics 

and demands of the online student (Allen & Seaman, 2014). 
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Trends in Online Teaching and Learning 

The Sloan Consortium report (Allen & Seaman, 2016) recently recorded that over 

5.8 million students are taking at least one online course, out of which 2.85 million are 

taking all their courses at a distance and 2.97 million are taking some online courses 

besides face-to-face.  The report statistics established the fact that online enrollment is 

not showing drastic increase in numbers overall and seems to have plateaued.  However 

as compared to the first report that came out in 2002, the annual enrollment of higher 

education students in online programs is evidently growing from less than 10% in 2002 to 

38.7% percent of higher education students taking at least one course online in 2012 

(Allen & Seaman, 2014). 

In the latest report, about 63% of academic leaders in higher education institutions 

consider online education as a critical and integral part of their academic strategy (Allen 

& Seaman, 2016).  The report also revealed that the percent of educational leaders who 

rated positive learning outcomes and enhanced student satisfaction with online courses as 

equivalent to or higher than face-to-face programs increased from 57% in 2003 to 71.4% 

in 2016.  Most of the academic leaders believed that a wide majority of students will be 

taking at least one online course by 2017, and that these future online courses will be 

student-directed and self-paced.   The percentage of academic leaders considering online 

outcomes as “superior” or “somewhat superior” rose to 17% in 2015.  More private for-

profit institutions have revealed that the faculty are more open and accepting of online 

courses as compared to non-profit institutions.  However, complete acceptance and 
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adaption to online education and willingness to learn the skills required on part of the 

faculty continues to remain a concern for academic leaders. 

 

Background of the Study 

 An online graduate program Integrated Science Math and Reflective Teaching 

(iSMART) for Texas middle school science and mathematics teachers debuted in 2009 at 

the University of Houston, making into the U.S.  News & World Report's Online 

Graduate Education Programs Honor Roll in 2012, ranking third best online graduate 

program in education along with the other online programs offered in the department in 

2014 and ranking second best online master's in education degree program in 2015 (US 

News, 2012; 2014 & 2015). 

The principal investigator and director of the program, a veteran mathematics 

education teacher designed the two-year graduate program to be completely online using 

synchronous and asynchronous online learning environments to improve science and 

mathematics integrated pedagogies and develop leadership skills in middle school 

teachers across the state of Texas.  Each iSMART cohort comprised of middle school 

science and mathematics teachers enrolled in the same set of courses for the two years of 

the program.  A cohort of the same set of recruited teachers, faculty, instructional 

technologists and administrative personnel moved through the program collaboratively 

semester after semester from conception in 2009 to the end of the program in 2015.  

Online activities were planned such that they engaged students in collaborative 
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knowledge construction and meaningful dialogue, developed reflective practices and 

honed skills needed for integration of innovative technological tools in the classroom.   

 The principal investigator and mathematics educator already had asynchronous 

online teaching experience before designing the iSMART online program.  Although the 

mathematics educator continued to teach online after the iSMART program, the courses 

were not limited by academic level and subject matter area, for example, students at  

graduate and postgraduate levels who were at various stages in their academic careers 

enrolled in the online courses.  In addition, the students were middle school, high school 

or community college teachers pursuing different mathematics education degrees in the 

college of education.  

 

Purpose of the Study 

Emerging technologies and updates in content in association with the changing 

needs of students lead to changes and revisions in course structure, content and delivery 

methods.  Certain parts of the online courses are likely to change over time even if the 

content stays the same; online course design is flexible and content delivery approaches 

and technologies undergo revisions as the course progresses (Shank, 2011).  These 

changes have rarely been documented in the reviewed literature since most studies focus 

only on short-term courses revisions and outcomes. 

The purpose of this study was to identify the changes that occurred in the 

development of online instructional design and strategies using synchronous and 

asynchronous online tools in mathematics courses taught over a course of six years to 
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online graduate and doctoral students.  This study also aimed to examine the reasons 

behind the revisions that occurred in terms of the online course structure and instructional 

strategies used to teach the courses.  It was through this understanding of the reasons 

behind instructional decisions that influenced the process of online instructional design, 

implementation, and assessment, a pattern of instructional practices might unearth to 

better document the journey of online instruction in online teaching and learning 

environments.   

 

Statement of Problem 

Higher education institutions now have a greater choice of a vast variety of digital 

tools and online platforms that can be employed in the instructional process.  These 

choices compel instructors to extend the boundaries of traditional teaching pedagogies 

and be more inclusive of the online and hybrid models of instruction.  With such a 

growth of online instructional resources and models, instructors must be able to explore 

relevant and effective strategies that exploit the strengths of the online platform or 

technology being used.  It is critical to consider the instructional transformations that 

occur and redesign of courses, strategies, and practices that are employed to maintain 

authenticity and relevance of online academic experiences (Young, Allen & Warfield, 

2016). 

In the past five years, studies on online instruction have been directed towards 

creating a teaching presence (Preisman, 2014), the relationship between teaching 

presence and student satisfaction (Ladyshewsky, 2013; Miller, Hahs-Vaughn & 
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Zygouris-Coe, 2014), required instructional roles and competencies to be enacted and 

professional development needs (González-Sanmamed, Muñoz-Carril & Sangra, 2014).  

Studies based on student perspectives of online learning repeatedly emphasized the 

collaborative nature of the online medium, promptness of feedback along with issues of 

online pedagogy and learning.  Instructors need to keep up with the needs of students for 

connectivity, engaging collaboration and regular feedback, along with the demands of 

various online mediums and Web-based technologies.  Although these studies 

documented the process of online teaching and learning through the lens of student 

perspectives, challenges, and outcomes, they did not focus on the instructors’ viewpoints 

and experiences with regards to teaching online.  The instructor’s voice in the process of 

online instructional design and delivery was missing in the literature studied. 

Research has emphasized the need to understand how online instructors undergo 

change pedagogically and cognitively (Huang & Hsiao, 2012) and how the online 

curriculum undergoes change with respect to relevant knowledge and improved teaching 

practices (Reid & Attardo, 2013).  However, research hasn’t focused on long-term 

changes that occur in online course design and structure, teaching strategies that foster 

collaborative knowledge construction and meaningful dialogue, and transitions that occur 

in instructor roles to create a student-centered teaching-learning environment. 

The research on the use of virtual classrooms for students and teachers to 

communicate synchronously in real time extensively focused on instructors’ viewpoints 

to identify why online instructors adopt synchronous virtual classrooms, how they use 

them and which features are used more prevalently than others (Martin & Parker, 2014).  
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Data analyzed from an online survey of 79 faculties using the synchronous virtual 

classroom in higher education revealed that archiving live classes, webcams, audio and 

text chat were the most utilized features.  The authors examined the data to recommend 

using synchronous virtual classrooms to “discuss, debate and explore in-depth concepts 

presented in asynchronous coursework” (Martin & Parker, 2014, p.  202).  However, the 

authors felt that the results of the study were based on just one survey and did not address 

instructional strategies for content delivery in specific subject areas.  They recommended 

that a detailed study of online classrooms taught by the same instructors over time would 

help clarify whether instructional strategies diminish, increase, change or stay the same, 

coinciding with the purpose of the current study. 

 

Need for the Study 

Online environments have become a regular instructional fixture for many teacher 

professional development programs owing to flexibility, ease of access and scope of 

meaningful collaborative interactions.  The incorporation of synchronous and 

asynchronous online tools has helped in bridging the perceived distance between students 

and instructors and has facilitated in creating an interactive and collaborative 

environment for learning.  Instructors need to be well versed with the technologies 

required for design and delivery of interactive online courses.  Just the presence of 

technological expertise will not guarantee successful online instruction, instead 

pedagogical and content knowledge combined with technological knowledge is necessary 

to bring about necessary adaptations of online instruction and development of effective 
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online instructional strategies (Chuang, 2013).  It is also critical to think about the content 

that empowers learners within the context where learning can be applied (Morgan & 

Adams, 2009), usability of the multiple functions of synchronous and asynchronous 

online environments, the planning and preparation involved as well as improvisation of 

the online content and resources to suit the changing needs of students (Kear, Chetwynd, 

Williams & Donelan, 2012). 

Based on a review of previous literature, research on the changes in online course 

design and instruction explored over the course of time is lacking.  The academic 

databases that I used were EBSCOHost, Journal Storage (JSTOR), SpringerLink, 

Educational Resource Information Center (ERIC) and Google Scholar.  The literature 

obtained from these databases did not examine how different online courses taught by the 

same instructor look like and the changes that occur over time in terms of instructional 

design, delivery and assessments.  There is an abundant body of literature on student 

perspectives of online learning, tools incorporated and the development of collaborative 

communities.  However, there is a dearth of literature that examines the perspectives of 

online instructors clarifying instructional design decisions, the vision that leads to 

changes in course content and delivery, the motivation and awareness behind choosing 

online learning management systems, instructional activities, digital tools and various 

web-based resources at every stage of presenting the course content. 

The gap in the research reveals a lack of space for online instructors to participate 

in the design process and share the multitude of online design and instructional 

experiences.  My study focuses on lending a voice to an online instructor with emphasis 
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on the instructional decisions that influence design, implementation, and assessment of 

online teaching environments as well as the adoption of new technological tools to help 

model a professional global and digital society of learners.  In order to develop an 

understanding of how instruction, dissemination of content, and application of learning 

occurs, it becomes imperative to recognize the depth of how instruction appears in an 

online environment, the changes and revisions that take place over time leading to a 

sustainable format of effective online instruction.   

 According to Merriam (1998), the first step in conducting qualitative research is 

identifying a perplexing question that plagues the qualitative researcher’s mind.  This 

question reflects the gap in knowledge which can be attempted to be filled through 

literature review and research.  The question that perplexed me was how online course 

design transformed over the course of six years with respect to changes in the course 

content, the use of various online teaching strategies, and the use of digital tools that were 

part of the online learning management system as well as web-based.   

The literature lacked evidence to describe the intricacies of teaching a varied set 

of courses designed and evaluated by the same instructor over the course of time using 

both synchronous and asynchronous online interactive environments as compared to a 

short professional development course.  The questions related to patterns of this growth, 

the progression of online teaching practice for more than just a semester or course and 

instructional decisions leading to changes in course content and delivery over time are 

what makes this study unique.   
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Significance of Study 

 As discussed above, there is a lack of evidence on the instructors’ viewpoints and 

experiences with regards to online design, instruction, and changes in strategies, practices 

and content that occur over time.  My study contributes to filling that gap by lending a 

voice to an online instructor by documenting the progression of online course design in 

terms of adaptation of course content and development of online instructional strategies, 

over the course of six years teaching various online courses to a diverse group of 

students.   

The results of this study will add to the pool of literature that will assist online 

instructors, administrators and instructional designers to gain insight into the process of 

online instructional design and delivery using synchronous and asynchronous online 

tools.  It may also provide online instructors with information regarding strategies to 

overcome technical and content related issues experienced in online learning 

environments and outline instructional techniques that work in long-term online courses.  

My study tries to establish important connections between theoretical perspectives of 

teaching and learning, and their application in online contexts.  Using a qualitative 

approach, this study documented the changes and revisions that occur in terms of online 

course content and teaching strategies, interactions between synchronous and 

asynchronous online class techniques, as well as experimentation with innovative web-

based tools for instruction, through the lens of one instructor’s online teaching journey of 

six years.  The results of this study may help create a space for online instructors to be 
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involved online program designers and evaluators, and lend a voice to online instructors 

to share their experiences regarding the same. 

 

Research questions 

• What are the changes/revisions that occur in teaching online graduate courses 

over the course of six years? 

• What are the reasons for these changes as explained by the instructor?  Describe 

the instructional decisions and reasons that influenced the process of online 

instructional design, presentation of the content, implementation, and assessment 

of the online courses. 

Summary 

 This chapter provided an overview of the need to study the progression of online 

instruction using synchronous and asynchronous tools.  The entire process of online 

instructional decisions and strategies that involve course design, content application, 

contextual understandings and delivery of that content in an online learning environment 

form the crux of this study.   

 The next chapter will aim to compile literature that focuses on the basic features 

of the online environment, online instructional strategies and use of available 

synchronous and asynchronous online tools, instructors as part of the online instructional 

design, as well as the roles and competencies required of online instructors to foster 

empowering online learning experiences. 

 



Chapter II 

Review of Literature 

 

The ubiquitous presence of digital technologies in the form of online and mobile 

tools has altered the way we think, communicate, interact and learn, and has ushered in a 

new era of teaching and learning that can occur anytime and anywhere without being 

limited to the customary realm of a brick and mortar classroom (Kalantzis & Cope, 

2011).  The emergence of the internet, the world-wide-web, and mobile technologies 

have revolutionized distance education has opened a whole new venue for instruction 

through a virtual medium.  Online educational institutions offer opportunities to foster 

learning in a collaborative, online environment that include but are not limited to the use 

of web conferencing, real-time chats, audio, video and web-based tools for online course 

delivery and interactions (Hudson, Knight & Collins, 2012).  However, these institutions 

have often been criticized for providing canned courses, one-size-fits-all instructional 

models and aimed towards student enrollment for higher profitable gains.  The online 

courses compromise on the quality of instruction as well as content.  In order to redeem 

the quality of online education, development of a pedagogical framework is 

recommended such that it facilitates educators to capitalize on technological resources for 

meeting individual student needs, and is enriched with theoretical foundations and 

research potential (Norton & Hathaway, 2008).   
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Background of the Study 

This study examines the progression of online instruction in mathematics courses 

taught by the same instructor for a period of six years, firstly as part of a graduate 

program for middle school science and mathematics teachers, and secondly graduate and 

post-graduate mathematics courses taught after the end of the program.  The Integration 

of Science and Mathematics and Reflective Teaching (iSMART) program, a two-year 

online master’s degree for middle school science and mathematics teachers entirely 

funded by a non-profit foundation was completely online to cater to enrolled teachers 

located all over Texas.  The two key components of the program were (1) Subject matter 

integration of science and mathematics activities to help enhance understanding of 

mathematics and reveal its usability (Sherrod, Dwyer & Narayan, 2009), recognize 

intersecting concepts and develop meaningful conclusions to relevant problems (Furner 

& Kumar, 2007); and (2) Entirely online learning environment with emphasis on 

synchronous interaction.  The online courses both within and after iSMART utilized both 

synchronous and asynchronous online environments to ensure collaborative knowledge 

construction, foster meaningful discussion online and incorporate the use of innovative 

technological tools for creative presentation of knowledge and mathematical prowess to 

develop 21st-century teacher leaders and researchers. 

This study focuses on the changes that occur in the instructional design and 

teaching strategies of the online mathematics courses taught by the same instructor for a 

course of six years, as well as the reasons for these changes as explained by the 

instructor.  However, the literature reviewed for the past five years from various 
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databases such as EditLib, Eric, JStor and Google Scholar did not indicate substantial 

research that focused primarily on the progression synchronous online instruction and 

curricular changes as experienced by a single instructor.  There have been longitudinal 

studies on student perspectives on online course quality and instructional factors that 

determine successful student performance (Anderson, Tredway & Calice, 2015; Wagner, 

Garippo & Lovaas, 2011) in nursing and business application online courses respectively; 

instructor perspectives on use of synchronous online tools and features (Martin & Parker, 

2014) and instructional strategies to enhance different levels of interaction using 

synchronous online tools (Martin, Parker & Deale, 2012).  Yet these studies did not 

document the course revisions that take place, changes that occur in online instructional 

design and strategies over time, and clarifications provided by the instructor to further 

understand the process of instructional design of synchronous online courses.  This study 

attempts to address this gap by studying design related and instructional changes that 

occur in online mathematics courses taught by the same instructor for a period of six 

years. 

 

Changes in Online Teaching Practice 

The literature on changes in instructional practices and strategies is limited and 

points to change as being a complex process that requires self-examination, recognizing 

and challenging conventional wisdom and actions that perpetuate change (Wang & 

Torrisi-Steele, 2015).  In terms of online instruction, technological changes take place at 

an accelerated pace whereas the change in teaching practice is a slow, complex process.  
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The need for transforming teaching practice when moving from a face-to-face learning 

environment to an online one arises from a necessity to develop course delivery methods 

and strategies that allow students to construct knowledge collaboratively as opposed to 

the instructor being the lead knowledge disseminator (Young, Allen & Warfield, 2016).  

Oftentimes instructors who have commonly taught in a face-to-face classroom, find their 

professional or academic identity being threatened when teaching in a different space 

such as a synchronous or asynchronous online environment (Redmond, 2011).  Research 

has identified that replicating the traditional teaching and learning methods online doesn’t 

always take advantage of the available technological environment and digital tools.  A 

transition in instructor roles and methods is also necessary such that instructors maintain 

a teaching presence and connection to the students online while playing the role of a 

facilitator guiding the online learning process.   

According to Wang & Torrisi-Steele (2015), current online teaching is driven by 

programmed instructional methods, involving structured course objectives and organized 

learning experiences for students to achieve the desired outcomes.  Young et al (2016) 

believe that a considerable number of higher education instructors do not have the 

teacher-education background that instills the essential theoretical and pedagogical 

concepts to understand how instructional transformations can occur when the teaching 

space changes.  Thus, training of online instructors shouldn’t be limited to mastering the 

new technological tools, but include knowledge and practice of online course 

development, transforming pedagogies and instructional roles that cater to student 

academic needs.   
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It is obvious that online instruction requires a shift in the instructor’s role from 

being a singular presence in the classroom imparting knowledge to that of a facilitator 

who develops interactive and meaningful learning experiences to construct knowledge.  

Instructor preparation and training should occur in understanding the shift in instructional 

roles, pedagogies, and curricular design and rethinking the effectiveness of online 

instruction in the new online space.   

The lived experiences of six faculty members who were about to teach online and 

were also involved in the course design revealed themes that assisted instructors to grow 

as educators, rethink instruction, consider needs of students and learn to teach using new 

technological tools (Kammer, 2015).  The instructors had more awareness about the 

demands of online teaching issues and strategies which displayed better planning abilities 

for online instruction than a decade ago.  This was a preliminary study of faculty needs, 

expectations, and conceptions regarding online teaching and their influence on course 

design.  However, Kammer suggested a follow-up study to examine whether faculty 

expectations and conceptions followed through and what changes occurred during their 

online experience.  Martin & Parker (2014) identified the same gap in the study of online 

instructional practices over time and recommended further research to investigate 

whether online teaching design and strategies change over time or not.   

Redmond (2011) discussed the transformation of online instructional beliefs and 

pedagogies based on a case study of two experienced face-to-face teachers becoming 

first-time online instructors teaching both face-to-face and online classes in a blended 

teaching and learning environment.  The faculty experienced online instructional changes 
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in three stages, namely (1) skeptical and resistant to online teaching, (2) some blended 

experience and getting introduced to fully online courses, and (3) managing face-to-face, 

blended and fully online courses. 

The faculty was skeptical about student expectations online and resistant to 

changing their teaching practices to include online experiences in their face-to-face 

classes, although students had access to a variety of learning resources and chose the time 

and manner of their interactions with the course content, instructor, and peers.  The 

online discussions were largely teacher dominated with little interaction on part of the 

students, and the online space was simply used as a repository for course materials and 

documents.  As the faculty gained more online teaching experience, their comfort level 

and confidence increased during the second stage and they were more open to developing 

fully online courses with newer methods to engage students and facilitate discourse.  By 

the third stage, faculty noticed a marked changed in their pedagogies and attitudes 

towards online courses.  They were comfortably managing face-to-face, blended and 

fully online courses and looked for novel ways to engage students to increase meaningful 

interactions.  The online area was no longer a repository but a space to apply innovative 

pedagogy.  The online instructional experience proved to be a way for the faculty to 

reflect on their practices and beliefs about teaching, rethink the curricular design and be 

mindful of different pedagogies that can be applied to the new online space, and 

attributed their journey to be the stimulus instrumental in bringing about a paradigm shift 

in their teaching practices.  They continued to find professional development 

opportunities to improve their online pedagogies. 
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The next section explains the different areas of online instructional design and 

delivery that require training and preparation on part of the instructors. 

 

Need for Instructor Preparedness in Online Instruction 

 One of the major concerns that online instructors face is that the richness of 

discourse and exchange of knowledge often gets lost in the sea of tools and dynamic 

technological advancements while teaching online.  Since technology integration has 

become an essential academic requirement, to cater to the 21st-century learner, instructors 

must develop competencies required for creative and innovative use of technology (Lan, 

Chang & Chen, 2012). 

 About developing multilingual skills in pre-service teachers, Lan, Chang & Chen 

(2012) discussed that language can be learned through communication and meaningful 

interactions with expert speakers of the language.  They explained that asynchronous 

online systems fail to provide a conducive environment for collaborative dialogue as 

compared to synchronous online systems which provide opportunities for communication 

and interaction.  Since synchronous online environments are different from asynchronous 

environments and require skills to learn the tools involved and identify technologies that 

support delivery of course content, there is a need for competent and skilled teachers.  

Online synchronous teacher preparation is an emerging issue in the professional 

development of teachers.  Lan et al.  proposed a three-stage teacher training cyclical 

model called co-operation based cognition, action and reflection (CoCar), to understand 

the synchronous climate, reflect on own teaching beliefs and how they affect teaching 
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synchronously.  The CoCar model helped identify gaps between theory and practice, by 

(a) learning the skills needed to teach and design instructional and learning activities 

synchronously, (b) using self-reflective and peer evaluation to refine teaching behaviors, 

and (c) understanding synchronous teaching design and practice.  The real-time text chat 

window was the most preferred feature to promote group solidarity and peer support 

required to engage in meaningful dialogue.  Some of the issues encountered were poor 

time management and teaching pace, incorporation of too many teacher-centered 

activities and low troubleshooting experience.  The researchers, therefore, suggested that 

there is a need for the more creative use of online tools that engage students in reflective 

practice and collaborative knowledge creation.   

Weiler (2012) studied three online courses in Educational Leadership and Policy 

Structure at the University of North Colorado that considered the importance of providing 

meaningful instruction, including synchronous activities to encourage collaborative 

dialogue and enhance the quality of learning in an online classroom.  He suggested that 

instructors need to get intimate with the technology at hand and spend time understanding 

the technology themselves at the beginning of the course before explaining it to the 

students.  Interactive experiences and collaborative dialogue with peers and instructors in 

real-time, and the “shared experiences” including the ability to listen to opinions, 

experiences, and situations led to a deeper understanding of the content.  Weiler (2012) 

also recommended that while preparing to teach an online course, instructors must 

include strategies that facilitate interactions, call out on shy students and involve them in 

dialogue to create a conducive forum of information exchange.   
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Huang and Hsiao (2012) identified the need for professional development of 

teachers through shared experiences with other online teachers to broaden and refine 

instructional strategies needed for effective use of synchronous online communication 

methods.  This need emerged from identification of issues such as late feedback and lack 

of dialogue in using asynchronous online communication methods, which could be 

overcome by incorporation of synchronous communication tools that allowed real-time 

class interactions, instant messages, chatrooms or web conferencing.  Understanding 

instructor experiences and perceptions in using synchronous modes of online 

communication, likes and dislikes, factors affecting adoption of the new mode, strategies 

facilitated, difficulties faced and perceptions of the impact of the online mode on 

learning, were some of the key issues addressed in the study.  Sixteen instructors at a 

Midwest university who used Blackboard as the platform to teach online were selected, 

out of which eight primarily used synchronous modes of online communication.  

Interview data themes illustrated that two-way synchronous web communication helped 

instructors in establishing a personal connection with the students and reducing the 

communication barrier as opposed to the asynchronous mode of communication.  Sharing 

documents and computer screens on the electronic whiteboard helped clarify doubts that 

students had regarding the course content.   

In addition to requirements for teacher preparedness in teaching with an online 

learning system, the instructors need to have the knowledge, skills, and awareness of the 

pedagogies, constraints, and roles required in teaching through unique synchronous, 

asynchronous and blended online environments (Park & Bonk, 2007).  They need to have 
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planned strategies for effective management of timed live class sessions and engaging 

learning experiences to prevent student attrition from online courses.   

It was also identified that online instruction not only involves changes in 

instructional practice but also learning new knowledge and skills required to teach online.  

Therefore, the instructor undergoes a transformation not only pedagogically but 

cognitively as well.  The online instructor becomes both teacher and learner under the 

influence of new online knowledge and pedagogical skills.  Based on the literature 

review, some other areas came to light with respect to learning to teach in an online 

environment, developing the required skills to do so as well as creating an enriching 

setting that enforces collaborative exchange of ideas and knowledge.  These areas are 

discussed as follows: 

 

Patterns of transition to online instruction.  The key to successful transition to 

online teaching for an online instructor is to have technological skills, content knowledge, 

and a comprehensive pedagogy; the transition is therefore not online in the planning 

process of online teaching but it is a transformative experience for the instructors to 

develop new methods of learning themselves (Chiasson, Terras & Smart, 2013).  The 

transition to teaching online synchronously is relatively easier for the traditional 

instructor because the synchronous environment is pedagogically similar to teaching 

face-to-face (Huffman & Arn, (2005).  However, such a transition to teaching in the 

dynamic realm of online environments adds to the complexities of teaching online. 
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Karaman, Yildirim & Gulsoy’s (2010) interview-based study of online instructors 

with varied experiences from novice to experienced, revealed instructor anxieties 

pertaining to technology, management of learning activities, course design and 

preparation, communication, time pressure and administration of courses.  In addition, 

dichotomous attitudes were identified wherein lower online experience showed teaching 

as more teacher-centered and higher experience involved a student-centered teaching 

approach.  The researchers also recommended that while learning to teach online one 

must be clear about what approach is best suited for the content being taught  

Chiasson et al’s (2013) qualitative study of ten online instructors in a college of 

education and human development focused on their experiences in developing and 

teaching a former face-to-face course using the Blackboard online learning management 

system.  The interview data from the study revealed overarching categories of planning, 

implementation, and reflection with related subthemes.  In terms of planning, the online 

faculty identified their own instructional pedagogy and sought sufficient assistance from 

an instructional designer to learn the technical skills required to support their pedagogy.  

To further clarify pedagogical concerns, the online faculty turned to colleagues who had 

more online teaching experience than them.  As part of the implementation category, the 

data revealed themes related to the transition of faculty to the role of a facilitator and 

guide to the students. 

The faculty transformed face-to-face instructional strategies online by using a 

variety of online tools.  For example, group discussions were done through blogs, chats, 

forums, or Adobe Connect synchronous online sessions; YouTube and TED Talk videos 
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took the place of DVDs; class demonstrations were done through video recordings that 

were then shared online either synchronously or asynchronously.  Furthermore, faculty 

who taught online synchronously felt no relevant difference between teaching the same 

course online or face-to-face expects for learning the new technological tools.  On the 

other hand, faculty who taught online asynchronously, experienced issues related to time, 

organization and lack of direct student-student and student-teacher interactions.  Finally, 

the online faculty revealed an increase in confidence, organization skills, preparedness, 

and precision while managing the many features of the online environment.  They also 

felt that they had little or no control in their online course, thus reiterating that online 

teaching involved a more student-centered approach wherein students took responsibility 

for their own learning, while the faculty acted as a guide through the learning process. 

The literature review identified some more themes that focused on decisions, 

strategies, and challenges as experienced by online instructors while transitioning to 

teaching in an online environment.  They are discussed as follows: 

 

The transition of course content.  The challenge for instructional designers and 

online instructors lies in maintaining the quality of instruction without compromising the 

course content (Chen, 2007).  While teaching a face-to-face course online, the course 

content often takes a backseat because the technological demands often overwhelm 

course designers and instructors (Gastfriend, Gowen & Layne, 2001).   In addition, the 

course content presentation and delivery strategies are different in the online environment 

using new tools such as Wikibooks or screen captures and activities such as real-time 
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discussions to translate the face-to-face classroom into an online course (Clark-Ibanez & 

Scott, 2008).  It is important to note that online courses are not a replacement for face-to-

face courses and the course conversion online is more of an add-on with both formats 

often working in conjunction (Kampov-Polevoi, 2010).   

Besides content, another challenge of online course design lies in the decisions 

and negotiations that the online instructor must make in the development and 

implementation of an online course.  The online instructor seeks a balance between time 

spent in course management and meaningful interactions with the students to eliminate 

the physical distance between the online instructor and the students (Peterson & Slotta, 

2009; Yu & Brandenburg, 2006).  This is a major concern since the lack of visual cues 

and physical interactions and communications can be a hindrance to the student as well as 

instructor motivation and engagement.  Nelson’s (2009) study of issues surrounding 

course conversion from face-to-face to asynchronous online classes emphasized 

understanding the pedagogical differences in the delivery platforms.  He specifies that 

instead of replicating the traditional course content in the course management system 

online, it is imperative to understand how students will communicate, collaborate and 

learn online and what course aspects need to be modified and revised as well as digital 

tools that need to be incorporated.   

To summarize, some of the literature has indicated major decisions that online 

instructors are faced with during the process of course design and development.  The 

decisions range from course content organization, presentation formats, incorporating 

technologies, student preparation, communication management, planning time, 
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assessments and pedagogical modifications to adapt to the new instructional format 

(Kampov-Polevoi, 2010; Clark-Ibanez & Scott, 2008).  In addition, influencing 

institutional factors such as funds, personnel and technical factors like online tools and 

technology required also need to be taken into consideration (Kampov-Polevoi, 2010; 

Gonzalez, 2009).   While using online instructional tools, it is imperative that instructors 

need new attitudes and skills for using these digital technologies (Hastie, Hung, Chen & 

Kinshuk, 2010).   However, training instructors in the dynamic technological tools and 

new pedagogies are not enough.  Developing a new mojo for teaching online by living 

through the real-time online experience both as an instructor and as a learner will ensure 

deeper learning and evolve innovative teaching strategies (DeMaria & Bongiovanni, 

2010).  Experiencing the synchronous classroom through archived sessions, seeking 

experienced online instructors as mentors and holding pre-course practice class sessions 

and using synchronous and asynchronous tools for interactive exchange of information, 

are some of the ways online instructors can find their teaching mojo to begin an 

innovative journey of synchronous online instruction. 

 

Recommended online instructional roles and competencies.  The online 

learning environment in higher education enables learning that is centered on the 

students’ cognitive and social skills using technology as a tool for optimizing interactions 

at a distance.  Therefore, the online instructor becomes more of a facilitator guiding the 

learners through the learning experiences and helping them pace their learning outcomes 

(Kuriloff, 2005).  This facilitator role of the instructor becomes a challenge in the online 
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environment as body language and verbal cues to help predict the learners’ understanding 

of the course content is missing (Liu, Bonk, Magjuka, Lee & Su, 2005).   

A summary of some of these overlapping online instructional roles based on the 

reviewed literature is listed in the below table. 

Table 1 

Roles of the online instructor 

Studies Identified instructor roles 

Goodyear et al.  (2001) 

 

Process facilitator, manager/administrator, 

designer, technologist, content facilitator, 

researcher, assessor, adviser/counselor 

Guasch, Alvarez & Espasa (2010) Designer/planning, cognitive, social, 

technological and managerial roles 

Powers, Ku & Mayes (2011), Conrad 

(2005) and Liu et al.  (2005) 

Pedagogical, social, managerial and technical 

 

Varvel (2007) Administrative – legal and ethical, personal, 

technological, instructional design process, 

pedagogical, assessment and social. 

 

An experienced face-to-face instructor who knows effective classroom pedagogy 

would possibly do better in the transition to transcending effective pedagogy online 

(Rice, Johnson, Ezell & Johnson, 2006).  A pressing need to develop the skills and 

competencies for a more effective online instruction based on some key roles that the 

instructors play during the process was identified to define better training and 

professional development opportunities for online instructors in higher education sectors 

(Goodyear et al., 2001).   Bawane & Spector’s (2009) study on prioritizing the online 
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instructor’s roles revealed the pedagogical role as most important indicating that 

instructors need to develop competencies first as pedagogues in the dynamic online 

milieu before focusing on subsequent technological and administrative aspects of the 

online instructional process.  They prepared an exhaustive list of roles that reflected the 

need for developing competencies pertaining to each role as described the table as 

follows: 

(See Table on next page) 

Table 2 

Online instructional competencies associated with instructional roles 

Roles Competencies 

Professional 

Follow ethical and legal standards 

Effective communication 

Update cognitive abilities 

Positive attitude 

Pedagogical 

Instructional design and implementation 

Prepare learning resources 

Optimize student interaction and motivation 

Social 

Resolve conflict and ensure geniality 

Ensure positive interaction 

Evaluator 

Provide individual and group feedback 

Assess the course development and progress 

Administrator 

Ensure better time management of the course 

Follow institutional regulations 

Technologist 

Select and provide optimum and relevant technological 

resources for learning 

Adviser / counselor 

Guide and facilitate better learning outcomes based on student 

needs and abilities 

Researcher 

 

Conduct extensive research and interpret finding for 

improvements in the instructional process 
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Baran, Correia & Thompson’s (2011) critical review of literature on online roles 

and competencies from a transformational theory lens indicated that although research on 

online instructional roles and competencies helped form the framework of teacher 

preparation programs, they lack in three issues in online teaching research namely: (1) 

empowerment of online teachers, (2) promotion of critical reflection and (3) integration 

of technology in pedagogical inquiry.   

 

 

Figure 1.  Dimensions of online teacher’s transformational learning.  Adapted from 

“Transforming online teaching practice: A critical analysis of the online teaching 

literature” by E.  Baran, A.  P.  Correia and A.  Thompson, 2011, Distance Education, 

32(3), p.  421-439. 

 

Baran et al.  (2011) advocate that empowerment of online teachers in teacher 

education and professional development programs has rarely been emphasized and the 

role of the teacher in the planning of content and values of such programs has often been 

Transformational 
learning of online 

instructors

Empowerment 
of online 

instructors

Promotion of 
critical 

reflection

Integration of 
technology in 
pedagogical 

inquiry
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overlooked.  Since the process of teacher learning is continuous, there is a need to 

research the means of empowering teachers as learners in the online teaching milieu.   

Empowerment of teachers includes engaging in meaningful dialogue, reflecting 

on one’s beliefs and practices, making conscious decisions and ensuring productive 

collaborations with key stakeholders in education.  Such an empowerment of teachers 

may be catalytic in developing more innovative instructional practices, fostering 

empowerment of students and enhancing their learning outcomes.  The authors further 

stated that teachers shouldn’t complacently accept the roles and competencies laid out for 

them, but instead should critically reflect their own understanding and beliefs about 

online teaching and learning.  Baran et al.  (2011) emphasized the importance of critical 

reflection as a key factor in empowering teachers to guide them towards self-discovery 

and examination of personal and pedagogical beliefs.  Considering the dynamic nature of 

online environments, the reflection would also facilitate teachers to transform and grow 

as online instructors, brimming with the discovery of new pedagogical tools and 

collaborative practices.   

Lastly, Baran et al (2011) discussed the use of online technologies and their 

integration within the knowledge base and pedagogical inquiry so that “teachers can go 

through a transformative process of examining the pedagogical potential of online 

technologies and constructing learning experiences within their content areas” (p.  433).  

Influenced by Garrison, Anderson and Archer’s (2001) community of inquiry model and 

Collins & Berge’s (1996) four areas of instructional functions namely pedagogical, 

social, managerial and technical , Palloff and Pratt (2007) emphasized the functions and 
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strategies that would assist the online instructors in leading their instruction to successful 

outcomes: (a) develop an intelligent, exciting and challenging community of inquiry; (b) 

provide encouragement to learners to give their best; (c) focus on the process of online 

instruction and keep emphasis on the learning community; (d) ensure effective use of 

dialogue and group interaction; (e) infuse instruction with multitude of activities and 

methods; (f) emphasize the connection between content and the value behind it; (g) be 

informed about workplace trends and opinions associated with the content being taught; 

(h) establish course objectives and help learners achieve them; (i) help draw out 

innovation and creativity in learners collaboratively; (j) design curriculum that is 

research-based and focuses on diverse learning styles collaboratively; (k) provide 

feedback to learning outcomes; and (l) keep evolving instructional skills through 

professional development workshops and training sessions. 

 

Involvement of instructors in online instructional design 

When it comes to designing online courses to include technology that assists in 

student knowledge construction and collaboration, instructors are often not taught an 

efficient method to do so (Reid & Attardo, 2013).   Studies have emphasized the need for 

collaboration between the various stakeholders such as program administrators, technical 

support, course instructors and the students to ensure successful outcomes of online 

instruction (Groen, Tworek & Soos-Gonczol, 2008) and that instructors best adopt online 

technology while designing or redesigning their course instead of adapting an existing 

course to include technology (Reid & Attardo, 2013). 
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Often when online courses are designed and delivered, curricular redesign occurs 

only in particular areas instead of a redesign in terms of updates in new knowledge and 

enhanced pedagogies for teaching and learning.  Hai-Jew’s (2010) four-fold approach to 

online instructional design discusses the involvement of instructors in the design of 

online course curriculum such that it requires them to stay abreast with current research 

and developments in the content area to ensure that students have the most current and 

relevant knowledge of the subject area.  In addition, application of current pedagogical 

methods, design of curriculum catering to the different learning needs of the students and 

use of latest online teaching and learning technologies for class archives, real-time 

interaction, simulations, student collaboration and communications, group work and 

research, can help improve the students’ individual and group online learning experience 

(Hai-Jew, 2010). 

Online instruction is deemed successful only through a harmonious and 

supportive structure established by the stakeholders that drive the decisions pertaining to 

planning and implementation of online courses (Huffman & Arn, 2005; Greene, 

Zimmerman, Tashner & Pacifici, 2002).  A qualitative metasynthesis of research on 

experiences of online instructors (Gagne & Walters, 2009) identified four major 

recommendations for online teaching that involves the effective collaboration of all 

stakeholders namely students, teachers, and institutional leaders as follows: 

1. Online educators should emphasize a learner-centered approach and revise 

their instructional roles to develop personal relationships with the students.  

This would help the students in having an enriched learning experience. 
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2. The online instructors should be fully aware of their social presence so that 

they can direct meaningful interactions, participation, collaboration, and 

commitment amongst the students. 

3. Learners need to be aware of their own responsibility to knowledge 

construction and improving learning outcomes.  Therefore, online instructors 

need to emphasize a learner-centered environment and shift the autonomy of 

learning to the students. 

4. Since teaching online involves issues of time and extra workload, 

administrative professionals of the institution are required to offer full support 

and share responsibilities for online instructors to teach more effectively. 

According to Tabak and Rampal (2014), online instructors and designers should 

consider compatibility, complexity, relative advantage and risk involved in the design, 

initiation, and implementation of new teaching practices while using live conferencing 

tools to enhance critical thinking and collaborative skills.  They studied the case of two 

management courses delivered through Blackboard, based on the objectives of applying 

leadership theories to develop the leadership potential of students, improve technological 

skills and encourage teamwork in synchronous online environments.  The study used 

synchronous online instruction to address the need for both collaboration and learning 

new technological skills.   

The findings of the study revealed that management students enrolled in the two 

0online courses felt more comfortable expressing their ideas virtually as compared to a 

real classroom and felt more involved during the instant chats as compared to reading 
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texts and writing papers as they would traditionally have to do.  In addition, since the 

students had already used Blackboard tools they found it compatible and familiar to work 

with the new management system such that it increased ease of use and reduced anxiety.  

The course designers wanted to reduce the risk of ‘radical changes’ in course content and 

delivery.  Therefore, they used live sessions to complement face-to-face classes rather 

than transforming the entire course online as a way for students to simulate their face-to-

face discussion online.  Besides, troubleshooting activities prior to actual live classes 

were also incorporated to overcome the complexities of the innovative technology.  A 

checklist of priority items related to key technology requirements was emailed to students 

before the online live classes began. 

There has been a special focus on the interactions between students and 

instructors as well as their perspectives on how the synchronous environments facilitated 

or hindered learning in terms of strategies and experiences.  Some of the strategies 

employed by instructional designers in a synchronous learning environment include 

creating a community of learners using social constructivist approaches and serving as a 

facilitator and guide.  Teaching online has repetitively been a student-centered approach, 

focusing on knowledge construction through student interactions and reflective practices.   

Bonk (2009) emphasized that web-based learning and online tools are relatively 

new and evolving at an accelerated pace, therefore, it is difficult to streamline how and 

what to use as a resource for teaching and learning.  These resources need to be 

categorized so that instructors and course designers can use them for relevant purposes to 

fulfill the needs and requirements of the course (Bonk & Zhang, 2008).  Instructional 
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approaches that capitalize on the benefits of online tools are more based on problem-

solving, knowledge construction, learner interaction and exploration with emphasis on 

mentoring, coaching and guiding.  Successful online instruction caters to engaging 

learners in an active and collaborative manner using relevant technological tools and 

constructing knowledge collectively for a richer learning experience. 

In most researches on online instruction, teachers are supported by technological 

and administrative groups, which doesn’t feature their role extensively in the online 

course design process.  It is important that space is created for online instructors in the 

design process to discuss and reflect on the implementation and evaluation of the 

designed curriculum and technological tools used with the students (Cober, Tan, Slotta, 

So & Konings, 2015).  Making room for online instructors to engage in theoretical 

discussions to apply theory to practical contexts, participate in design decisions, reflect 

on pedagogy and practice, and experiment with various technological innovations are 

vital to the success of the online course design (Cober et al, 2015).Therefore the current 

study focuses on an instructor who conceived, designed, delivered and evaluated an entire 

online graduate program, taught the same set of online mathematics courses as part of the 

program and continued to teach online after the program for a course of six years.   

 

Effectiveness of synchronous online technological tools  

Synchronous online environments have been found to enhance the feeling of 

community and connectivity among students and instructors, give structure to the 

coursework via deadlines and fixed meetings as well as support instructors and peers to 
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critique and evaluate their work (Park & Bonk, 2007).  The use of synchronous online 

tools helps receive immediate feedback, allows more social collaboration and personal 

involvement of the students wherein instant responses to the participants’ queries helps 

increase motivation and psychological stimulation (Hrastinski, 2008).   The synchronous 

online environments use similar online learning systems for teaching and learning 

(Marratech, Adobe Breeze, Adobe Connect, Skype, Blackboard Collaborate, Wimba 

Classroom) involving communications through common features such as electronic 

whiteboards.  voice, webcams, real-time chats, breakout rooms for whole and small group 

discussions and the use of wikis, polls, and surveys to encourage discussion and assess 

the content learned (Hudson, Knight & Collins, 2012; Cunnigham, Fagersten & 

Holmsten, 2010; Park & Bonk, 2007).    

Synchronous online learning is a framework that “emphasizes the social, 

interactive and generative nature of learning tasks and forms of engagement” (Hodges & 

Hunger, 2011, p.42).  A review of existing literature revealed that various other 

researchers have studied the use and effectiveness of a variety of other synchronous 

online classroom tools.  According to Hadjinicolaou (2014), since asynchronous 

classroom simulates a conventional classroom scenario, it becomes possible via virtual 

group meetings to address the “didactic contract” wherein the teacher imparts knowledge 

and student must process it rather than constructing new knowledge through experience 

and problem-solving.  Hadjinicolaou (2014) focused on developing a rapport and 

enhancing the comfort level of students in using synchronous technologies in the online 

class.  She incorporated teaching methods such as case study and brainstorming sessions 
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along with synchronous tools namely the electronic whiteboard, PowerPoint slides, file 

uploads and breakout rooms to encourage the unrestrained exchange of ideas, 

collaborative critical dialogue, development of positive perspectives toward integration 

and use of technological tools to enhance knowledge construction amongst the students.  

Small group discussions and presentation of mathematical solutions synchronously were 

successfully used to foster communication skills, initiate collaboration, develop problem-

solving skills and boost self-confidence of the students.  Solutions to problems were 

constructed and the involved integration processes were identified which led to the 

collaborative rebuilding of knowledge. 

A significant increase in student satisfaction with the use of Adobe Breeze 

synchronous live sessions especially in terms of prompt feedback and instant problem 

solving was revealed from qualitative interviews focusing on students’ synchronous 

online experiences, perspectives and challenges (Park and Bonk, 2007).  The 

synchronous sessions in conjunction with other audio and video conferencing tools such 

as telephone calls, voice chat, screen sharing and/or text chat helped students feel 

connected to their peers and instructors thus building a social presence and community of 

interactive collaborators.  Similar themes were derived from another mixed methods 

study of teachers from NASA Explorer schools about the practicality of short 

synchronous online courses for professional development.  The teachers found the short 

courses to be effective in discussing science concepts, getting prompt feedback from 

peers, instructors and collaborative scientists (Marrero, Woodruff & Schuster, 2010). 



38 

 

 

Chao, Hung & Chen (2012) studied the 3C (Collaborative Cyber Classroom) 

platform, synchronous learning management system developed by a university in 

southern Taiwan.  The main synchronous cyber classroom was the common room for all 

instructors, students and teaching assistants to interact using features such as instant 

messages, whiteboard, web browsing, desktop sharing, file uploads archiving live 

classroom sessions along with electronic tools namely highlighter and eraser.  The 

students were also sent to individualized synchronous cyber classrooms similar to 

breakout room minus the webcam video feature, however, students could still hear audio 

and see the content from the main whole classroom.  The instructor could enter each of 

these individual rooms either to observe student activity or advice on concepts being 

discussed. 

Data from transcripts of synchronous Skype sessions of a 20-week e-tutoring 

program for English proficiency as well as interviews with the e-tutors revealed that 

asynchronous online tools such as email did not compare to the effectiveness of Skype 

sessions in terms of developing social presence and collaboration between e-tutors and e-

tutees (Chuang, 2013).  The e-tutors mentioned that e-tutees would be frustrated in case 

of a failed Skype session and this led to “loss of immediacy” in the e-tutor and e-tutee 

collaboration.  In the same vein, the use of Google Hangouts as the synchronous online 

tool to bridge the distance between an online and face-to-face student in a hybrid doctoral 

seminar course became evident (Roseth, Akcaogly & Zellner, 2013).  Google Hangouts 

allowed students to engage in cooperative activities, forming online groups and moving 
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from base to small groups for discussions, irrespective of the students’ face-to-face or 

online status. 

The text chat tool in synchronous online classrooms has also been advantageous 

as students can type questions and comments without interrupting the instructor or rest of 

the class which would be the case in a traditional classroom (Martin & Parker, 2014).  

These questions and comments can be seen by the entire class as well which would help 

build critical thinking skills by compelling the students to reflect on the questions and 

generate possible answers for discussion. 

 

Synchronous online tools to teach mathematical concepts.  A vision for a 

revised mathematical curriculum and incorporation of 21st-century digital skills in 

learning led Francis & Jacobsen (2013) to develop a professional development program 

for 13 geographically dispersed mathematics teachers in Alberta.  Online professional 

development classes were preferred rather than onsite to address the geographical 

distance amongst teachers as well as to provide richer learning experiences for 

mathematics interactions online.  The lived learning experiences of participating 

mathematics teachers enrolled in four Elluminate synchronous online sessions were 

studied supported by data sources such as interviews, emails, asynchronous discussions, 

phone and face-to-face conversations, and field notes.  This study provided a deep 

understanding of how problem-solving occurred collaboratively in a professional online 

learning community.  The pivotal theme that emerged was the importance of 

mathematical tasks that influence (a) the use of technology, (b) professional learning, (c) 
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collaboration and (d) problem-solving methods.  Mathematical concepts that depended on 

more drawing and less cumbersome text/writing were discussed more effectively using 

the electronic whiteboard tools in Elluminate.  The researchers inferred that reducing 

writing and encouraging more drawing on the whiteboard interactions boosted 

participants’ involvement in mathematical discourse.  In addition, the researchers 

determined that collaborative mathematical problem-solving in synchronous online 

learning setting is very much achievable and can promote sharing of knowledge and 

experience required for effective learning and math teaching.   

The synchronous tools that were most preferred by the instructors teaching online 

mathematics classes two hours weekly using Wimba Classroom tools were talking 

through a microphone in real-time, instant chat messaging system, electronic whiteboard 

and sharing desktop applications such as PowerPoint slides (Lu, 2011).  Both students 

and instructors could write on the whiteboard to contribute to the interactions.  A learning 

management system called MyMathLab virtual classroom that included real-time chat, 

whiteboard, and a feature to add small group discussions was also used.  Students reacted 

positively to the use of virtual classroom due to ease of access from the comfort of their 

homes, accessibility to a variety of resources online and availability of instructor through 

online office hours. 

Synchronous online tools foster community.  It has been observed in online 

programs that often students need instructor-led social and teaching presence to develop a 

sense of connectivity and community.  As the sense of isolation is decreased and students 

get used to the course structure, instructors should focus on the cognitive presence a lot 
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more to develop engaging learning experiences and organized knowledge construction 

(Duncan & Barnett, 2010).  Students need constant feedback and reassurance, and if their 

issues are not addressed there might be a hindrance in learning.  Thus, online instructors 

should be readily available, through online office hours, emails and chat sessions, even 

more so to establish an effective connection with the students.  Furthermore, this 

framework provided direction to the use of digital tools such as discussion forums, wikis, 

blogs and other tools to improve the social presence of the online course (Mumford, 

2011).  This helped student-student and student-instructor communication and 

representation in the online climate.  In addition, assessment tools, inquiry-based 

activities, online support and evaluation methods could be used and revised to keep 

improving the cognitive presence of the course.  Mumford’s study didn’t identify 

measures that could improve the teaching presence of online courses.  Developing a 

teaching presence and being responsible for meaningful dialogue is an area that requires 

further exploration because most online students rely on online instructors to lead and 

facilitate their learning experiences (Wanstreet & Stein, 2011).   

 

Knowledge construction and sharing activities and tools.  It is imperative for 

instructors to incorporate online instructional design strategies that connect identity 

presence with knowledge building and sharing to define specific roles and responsibilities 

of online learners needed to encourage leadership skills, collaboration and enhance 

cognitive processes (Ke, Chavez, Causarano & Causarano, 2011).  Topics and tasks 
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should be included in the instructional design that includes the learners’ experiences to 

help them express personal viewpoints and share their identities. 

A qualitative multi-case study of English Teachers’ Online Community (ETOC) 

and National Education Leaders Network (NELN) was focused on understanding 

practices that support knowledge sharing and cultivating trust in online communities for 

K-12 educators (Booth, 2012).  Booth’s research was guided by Wenger’s (1998) social 

theory of learning and communities of practice which emphasized the construction of 

knowledge through collaborative interactions.  Interviews with the moderator and 

members of each of the selected cases revealed that besides asynchronous online 

collaborative tools such as blogs, discussion forums, article writing and book reviews, 

moderators of both communities incorporated collaborative project work such as co-

authoring a white paper on an in-depth study of pertinent educational issues, and 

engaging in webinars as discussants as well as participants in expert-led webinar 

discussions.  The data sources also included structured conversations and interactions that 

discussed overarching topics, with set guidelines for discussion within a bounded time 

frame.  These structured conversations emphasized the creation of new knowledge, 

critiqued existing information and created a rich environment for developing and 

sustaining comprehensive and structured collaborative interactions.  The data also 

revealed that moderators of the discussions played a key role in maintaining the tone of 

the online discussion in addition to ensuring that member voices were being heard.  

Knowledge construction and sharing were determined by creating a collective identity of 
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the members and establishing a safe and supportive environment for the community 

members to relentlessly vocalize their perspectives on key educational issues. 

Another case study of knowledge exchange activities of students in an online 

postgraduate library and information sciences course included data sources such as 

participatory observation of chat rooms, Skype sessions and group email activities of 

students within a learning management system called Interact (Soon & Fraser, 2011).  In 

addition, documentation such as recorded messages in forums, chat rooms, online 

calendars, announcements, submitted assignments, shared learning resources and web 

links posted on Interact were analyzed as well.  The objective of the research was to 

highlight how knowledge sharing and use occurred in an online group activity system.  

The findings projected that group members were actors, all members of the group formed 

a community and discussion topics served as their objects.  The community members 

adhered to the regulations of group communication patterns that directed group 

dynamics.  Chat room feature was the most used tool where most of the knowledge 

sharing occurred.  Sharing of ideas and collective problem-solving took place in chats 

that were either casual or project related and the chat room was used to foster 

collaborative knowledge construction as a group. 

 

Web-based tools.  Web 2.0 tools are replacing static internet sites and utilizing 

dynamic websites and apps that encourage building online communities to interact, 

collaborate, create and shape course content.  Web 2.0 tools are an amalgamation of 

interactive and communicative technologies, in which digital media can be shared, 
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discussed, altered with little or no knowledge of web technology.  Web 2.0 embodies 

various multimedia sites such as personal spaces (Facebook), pictures (Flickr), audio 

(podcasts), video (YouTube), journals or diaries (blogs) and online encyclopedias 

(Wikipedia) (Caverly, Nicholson, Battle & Atkins, 2008).  The term ‘Web 2.0’ was 

popularized in 2005 by Tim O’ Reilly to describe a web where the users were the authors 

creating content without the requirement of special technological skills and tools.   

In an instructional setting, Web 2.0 tools have found a place to enhance 

collaborative communications between teachers and students since they can be accessed 

asynchronously, have no costs or software download involved and require minimal 

technical skills to create content (Tunks, 2012).  The users are the learners and 

knowledge creators utilizing various applications for pedagogical purposes such as 

student interactions and communications, monitoring student performance and 

participation in the knowledge sharing and creation process (Ahmed, AbdelAlmuniem & 

Almabhouh, 2016).  On examining the status of using Web 2.0 tools in university 

teaching in the College of Education, Ahmed et al’s survey of 40 faculty members 

revealed that the faculty used Web 2.0 tools for social media, YouTube video search, 

blogs for student participation and online quizzes as grading tools.  They also used tools 

to search for course-related information and connect with other researchers globally. 

The findings of the study highlighted three main uses of Web 2.0 tools as 

perceived by the faculty in university teaching, namely (1) for scientific research, (2) for 

downloading research content such as books and articles, and lastly (3) for discovering 

current and relevant information in the field.  The faculty also revealed the use of Web 
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2.0 tools in teaching as follows: (1) knowledge sharing, (2) communication and feedback 

between students and teachers, (3) encourage students to develop a learning community, 

(4) collaboration, (5) search and share educational resources and learning experiences, 

and (6) support innovative instructional techniques.  The ease of use of Web 2.0 tools for 

students to create knowledge utilizing all the senses such as visual, aural, spatial and 

textual supports a student-centered approach to teaching and learning.  Furthermore, Web 

2.0 tools use a participatory approach to use the web for searching, managing, organizing 

and sharing knowledge.  The essence of using these tools is collaboration wherein a 

student-centered pedagogy becomes a norm.   

 

Conclusion 

Online teaching using digital tools calls for dynamic interaction patterns between 

the instructor and student (Meskill & Anthony, 2014).  Instructors are required to adapt 

their instructional beliefs and strategies and execute their pedagogical values in an online 

classroom to create an engaging learning environment.   To address issues of new digital 

media and new learning management system tools such as synchronous online 

communication, teachers, and students need to become designers of collaborative 

learning experiences instead of just providers and recipients of content respectively 

(Cope & Kalantzis, 2008).  This leads to dynamic shifts in patterns of knowledge 

dissemination and acquisition.  In the new era of digital media teaching and learning, 

perspectives and applications are blended with visual, auditory and textual methodologies 
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giving rise to a pedagogy that focuses on constructing knowledge and evaluating learning 

collaboratively.   

Online instruction is flexible but it is also time-consuming and requires a clear 

direction to engage learners through an effective blend of cognitive, teaching and social 

presence of the instructor (Duncan & Barnett, 2010).   There is ample research 

investigating student perspectives and interactions on synchronous as well as 

asynchronous online courses (Chen, Lambert & Guidry, 2010; Santiago & Nakayama, 

2010; Groen et al., 2008) but only a few studies that document the role of instructors in 

the process of online course design and implementation along with the evolution of 

instructional strategies over time.  There is a serious dearth of literature that captures the 

process of online instruction, the course changes and revisions that take place over time 

in instructional design and possible frameworks of effective use of synchronous and 

asynchronous tools for instructional design and delivery.   

The next chapter focuses on the study setting, the study participant and 

description of the four mathematics courses taught by the same instructor, explanation of 

data sources used in the study and related data analysis that will be employed to 

understand the changes in course design and instructional practice occurring in the online 

courses. 

 



Chapter III 

Methodology 

 

Introduction 

The purpose of this study was to identify the changes that occurred in online 

design and instructional strategies in online graduate courses in mathematics education 

taught over a course of six years.  This study also attempted to understand the 

instructional choices and decisions that led to the changes as clarified by the online 

instructor who was also the course designer and principal investigator of the online 

graduate courses.  The research questions were as follows: 

• What are the changes/revisions that occur in teaching online graduate courses 

over the course of six years? 

• What are the reasons for these changes as explained by the instructor?  Describe 

the instructional decisions and reasons that influenced the process of online 

instructional design, presentation of the content, implementation, and assessment 

of the online courses. 

 

The Study Setting   

The Department of Curriculum and Instruction at the University of Houston is 

home to graduate and doctorate level mathematics education courses.  Since 2010, the 

department launched an online graduate program namely iSMART (Integration of 

Science and Mathematics and Reflective Teaching) for middle school science and 

mathematics teachers in Texas leading to a Master’s in Education degree.   It was a two-
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year program that was funded through a grant supporting four cohorts of 25 teachers each 

located across the state of Texas.  The grant required the program to be completely online 

with subject matter integration for middle school science and mathematics teachers.   

With a funding period of six years, the first cohort of 25 science and mathematics 

teachers began in the Fall semester of 2010, the second cohort of 21 teachers started in 

the Fall semester of 2011, 21 teachers in Fall 2012 and the final cohort of 27 teachers 

began in Fall 2013.  All the cohorts of iSMART have graduated as the final funding 

period with cohort 4 that started in 2013, ended once they graduated in 2015.   

The iSMART program followed a cohort model comprising of a team of 

instructors, graduate assistants, administrative staff and instructional technology 

personnel as well working together.  The cohort of three mathematics instructors included 

the principal investigator, creator, and evaluator of the program along with two science 

instructors, who taught the same sequence of multiple online courses, using 50% 

synchronous and 50% asynchronous online modes of instruction.  The initial structure of 

online courses was the use of Wimba Live Classroom, which was then replaced by 

Blackboard Collaborate in Blackboard Learn.  The program was intended to teach in-

depth content and pedagogical knowledge, leadership skills, and integrated science and 

mathematics knowledge, through rigorous and reflective collaboration with online 

classmates.   

The iSMART program was conceived and designed by a veteran mathematics 

educator at the Department of Curriculum and Instruction who also became the principal 

investigator, designer, and evaluator of the program.  Following the iSMART program, 
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the mathematics educator continued to teach online with a doctoral level Research in 

Mathematics Education course (CUIN 8325) and Teaching Secondary Math with 

Technology course (CUIN 6346) offered by the department to students at doctorate and 

masters graduate levels respectively.  The CUIN 8325 course, focused on teaching 

researchers, who were at distinct phases in their doctoral program, and included some 

iSMART alumni.   

I served as a research assistant from the iSMART project from Spring of 2010 till 

Summer of 2013.  Therefore, I had direct access to a large amount of data as well as 

conducted a pilot study for a candidacy paper documenting the online instructional 

journey of the iSMART mathematics teacher educator teaching middle school math for 

three years.  This study tracked the transition of the teacher educator from a face-to-face 

instructional environment to an online course including conceptualization, design, and 

implementation of the course.   The study dealt primarily with the concerns, dilemmas, 

and challenges that the online instructor faced during the transition process.  Since then I 

have followed the mathematics educator in her journey on online instruction from 

development and completion of the iSMART program to teaching online mathematics 

graduate and doctoral classes, over the course of six years.  This study emerged because 

of being a passive observer of the changes that occurred in online instructional design, 

strategies, and practices of one online mathematics educator over an elongated period. 

My role as a research assistant in the iSMART program gave me the experience 

of assisting the faculty in their synchronous online class sessions, both as an observer and 

technology support.  I also had access to weekly meeting notes where the progress of the 
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program, forthcoming plans, online strategies, and issues were discussed regularly.  

Having such close access to the program faculty and information may have given me the 

advantage to get a deeper understanding of the data to better portray the instructional 

journey of the mathematics faculty under study.  On the other hand, familiarity with the 

program and the mathematics faculty, as well as having a favorable disposition towards 

them, is a personal bias that I am aware of.  Higher level coding and in-depth 

reconstructive analysis of the data, followed by multiple reviews and revisions of the 

analysis assisted in providing an objective account of the online instructional experiences, 

decisions, and strategies of the study participant. 

 

Research design 

Qualitative researchers are interested in the meanings people construct regarding 

the world around them based on the experiences they undergo (Merriam, 1998).  

Qualitative research explores human phenomenon which naturally cannot be subjected to 

quantitative measures (Carspecken, 1996).  Being interpretive in nature, qualitative 

researchers are more concerned with understanding the process of human experiences, 

exploring a situation and discovering how people make sense of that situation, without 

attaching any predictions and quantifiable results to the process.  Online instruction by 

nature has been subject to iterative cycles of online design and redesign owing to 

dynamic technological and pedagogical requirements.  Therefore, studying the process of 

online instruction and exploring changes that occurred in the online course structure and 

strategies using a qualitative lens was most suitable. 
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The study of changes that occurred in the design structure and instructional 

strategies of online mathematics courses taught by the same instructor over the course of 

six years concentrated on understanding what changes took place over time and how the 

process of online instructional design was perceived by the instructor.  The ‘how’ and 

‘why’ questions to understand the online situation and interpret the online experience as 

perceived by the instructor was interpretive of the characteristics that define a qualitative 

case study.   

The factors influencing the choice of a case study approach are the nature of the 

research questions, the degree of control that the researcher can exercise on the variables, 

the expected study outcome and recognition of a bounded system as the focus of inquiry 

(Merriam, 1998).  A case study design asks the question how and why to interpret a set of 

events that the researcher might not necessarily have a control over (Yin, 2009).  The 

lack of control that a researcher implements in an educational situation, means that a 

holistic approach to the problem be used such that it is “grounded in the reality of the 

situation and one that illuminates the meaning of what is occurring” (Laws & McLeod, 

2004; p4). 

Therefore, a case study method (Creswell, 2009; Yin, 2009; Laws & McLeod, 

2004; Merriam, 1998) was identified as the most viable approach for this study as it 

involves examining complex situations without any manipulation of the events and 

elicited behaviors.   In a qualitative case study, the emphasis is on the structure of the 

phenomenon, establishing a subjective understanding of the situation or experience in 

general, and retracing the sequence of steps to add meaning to the experience involved 
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(Merriam, 1998).  Merriam further suggests that “a case study design is employed to gain 

an in-depth understanding of the situation and meaning for those involved.  The interest 

is in the process rather than outcomes, in context rather than a specific variable, in 

discovery rather than confirmation” (p.  18).  It comprises of an extensive understanding 

of an entity in such a complex setting through qualitative collection and analysis of 

multiple sources of data (Rudestam & Newton, 2007). 

Case studies involve the study and analysis of a variety of data to improve the 

trustworthiness and reliability of the study (Yin, 2009).  Yin further elaborates the 

rationale of using multiple sources of data as an approach “to address a broader range of 

historical and behavioral issues” (p.  115).  Instead of a singular source of data to conduct 

a high-quality case study, Yin encourages the use of multiple data sources such that they 

congregate to support the research questions under study.  Yin (2009), firstly, advocates 

that it is imperative to study these resources to understand the reality of the phenomenon 

and context being studied.   Secondly, since it is difficult to discern the phenomenon and 

context in the real-world scenario, a myriad of data should be analyzed to deepen that 

understanding.  A case study also helps understand causes and outcomes of a 

phenomenon through a rich, detailed narrative and is open to varying interpretations and 

diverse conclusions (Flyvbjerg, 2011).   

Carpecken’s methodology of qualitative inquiry has been designed to study 

aspects of ‘social action’ via the investigation of the nature of actions, experiences of the 

participants and their conditions involved in the social action as it relates to the social 

system as a whole (Carspecken, 1996).  My study adhered to Carspecken’s methodology 
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studying thereby the online instructional experiences of one mathematics educator that 

influenced changes in online course design decisions and teaching strategies over a 

course of six years.  The nature of action meant the online instructional design and choice 

of teaching and learning activities that defined the online course structure.  Using archival 

and interview data sources, questions that explored what the instructor did in the online 

classroom in terms of design of course structures, activities, strategies, and technology 

use.  The experiences of the instructor in the process of online course design and 

delivery, perceptions, and clarification about changes that occurred during that process 

contributed to the understanding and applying knowledge of changes that occur in online 

course design and delivery to a variety of contexts and educational situations. 

 

Study Participant 

 The study participant was a mathematics instructor who had been teaching online 

at the College of Education since 2009, who was also the principal investigator of the 

iSMART program from conception to its completion in 2015 and who continued to teach 

online graduate and doctoral mathematics education courses.   To maintain 

confidentiality, only an initial has been used to identify the instructor.   

The study participant, Dr.  C has been a veteran face-to-face mathematics 

educator of pre-service and practicing 4-12 math teachers.  She is an Associate Professor 

in Mathematics Education at the University of Houston for 12 years and is currently the 

chairperson of the Department of Curriculum and Instruction.  Dr.  C earned a doctorate 

in Mathematics Education from the University of Georgia, taught high school 
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mathematics for five years in New York and Algebra for a year and a half in Pearland, 

TX.     

By collaborating with the science education faculties, the instructional technology 

team, and university administration, she conceptualized the iSMART program in 2009.  

She was the principal investigator of the program, designing and teaching the online 

mathematics courses, reporting the progress, decisions, and revisions occurring within 

iSMART to the funding agency.   

Her first experience with teaching online was a seminar course that was taught 

asynchronously.  The structure of the course involved reading articles and posting 

reflections on a discussion board.   She found this experience boring and cumbersome, 

and therefore planned the iSMART courses to include both synchronous and 

asynchronous modes of online instruction.  Furthermore, the grant requirement demanded 

that the pool of teachers enrolled in the program should be scattered across the state, 

which influenced the use of an entirely online format for iSMART courses.  Dr.  C started 

teaching online in the iSMART program from Fall 2010 until the final cohort of teachers 

graduated in 2015.  Since then, she has continued to teach only online courses at both 

graduate and doctoral levels.   

For my study, I requested Dr.  C to share the syllabi of online courses she had 

taught since 2010 during the iSMART program and after its end in 2015.  The course 

syllabi were shared via Dropbox folders and included all her syllabi, PowerPoint 

presentations for synchronous class sessions, assignment prompts, rubrics and iSMART 
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progress reports submitted to the funding agency.  The table below highlights the course 

name and year of the syllabus followed by a brief description of the course. 

Table 3 

Online mathematics course syllabi reviewed 

Course Name Syllabi Reviewed 

CUIN 7334 (Developing Proportional 

Reasoning) 

Fall 2010 – 2013 

CUIN 7340 (Issues in Mathematics 

Education) 

Spring 2011 – 2014 

CUIN 6346 (Teaching Secondary Math & 

Science with Technology) 

Fall 2011 – 2014 

CUIN 8325 Research in Mathematics 

Education 

Spring 2015 

 

Developing Proportional Reasoning (CUIN 7334) was a mathematics methods 

course taught only in the Fall semester of iSMART.  Syllabi of the course from 2010 to 

2013 were reviewed.  This course emphasized research-based recommendations 

regarding how children and adults develop and utilize proportional reasoning skills and 

concepts in secondary science and mathematics classrooms and the corresponding 

instructional strategies that facilitate this growth (CUIN 7334 Syllabi, 2013). 

Issues in Mathematics Education (CUIN 7340), taught in every Spring semester 

of iSMART focused on issues in science and mathematics education such as curriculum 

reform, teacher leadership, and teacher change.  When studying these ideas, topics such 

as equity, assessment, teacher beliefs, and teacher knowledge came to light (CUIN 7340 

Syllabi, 2013). 
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Teaching Secondary Math & Science with Technology (CUIN 6346) also taught 

in Fall was introduced in the second year of iSMART.  The course objectives pointed to 

appropriate integration of technology within the instruction of middle school science and 

mathematics including the mechanics of implementing technology, the different methods 

of integrating technology and the underlying learning theories and research that support 

such implementations (CUIN 6346 Syllabi, 2014). 

Research in Mathematics Education (CUIN 8325) was designed for doctoral 

students in mathematics education.  It focused on developing students’ understanding of 

concepts such as, (1) the historical development of mathematics education as a 

disciplined field of study, (2) the variety of research designs in educational research in 

general and mathematics research specifically and (3) current trends and debates in 

mathematics education research.  Finally, this course was designed to support students in 

developing and refining writing skills with an eye toward the development of scholarly 

and grant work consistent with expectations of Tier I universities.  (Syllabi, CUIN 8325, 

Spring 2015). 

None of the research in iSMART emphasized how online instruction occurred in 

an online environment and what changes occurred in the instructional decisions and 

online design of the courses.  The research conducted in iSMART by faculty and 

graduate assistants has primarily focused on understanding science and mathematics 

integration online (Lee, Chauvot, Vowell, Culpepper & Plankis, 2013; Chauvot, 2010), 

building a community of practice at a distance (Culpepper, Hanna & Vyas, 2011), the 

effect of iSMART on teaching practices (Hanna, Chauvot, Vyas & Lee, 2010), design-
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based research (Lee, Chauvot & Culpepper, 2010), online student-centered instruction 

(Culpepper, Hanna & Chauvot, 2011), teaching online about equity issues (Goffney, 

2012) and so on.   

The rationale for choosing Dr.  C as the study participant was that she was the 

principal investigator and instructor who conceived the iSMART program, designed the 

curricular layout for the online courses using both synchronous and asynchronous online 

tools.  She regularly reported the program’s overall progress and assessments to the 

funding agency from the time of the program’s conception in 2010 till 2014 when the 

final batch of cohort 4 enrolled.  She also continued her online instructional journey by 

teaching online courses using both synchronous and asynchronous methods even after the 

end of iSMART.  Dr.  C held a rare position wherein she had a multi-faceted role and 

unique position in iSMART as well as being an online instructor for the past six years, 

thus making her an interesting candidate worth studying. 

 

Data Collection 

The data sources that will be used in this study include instructor interviews, syllabi 

review, synchronous online class archives, and meeting notes. 

 

Course Syllabi and Synchronous Class PowerPoint Slides.  Syllabi of all four 

courses taught by Dr.  C were obtained from her electronically through Dropbox.  In 

addition to syllabi, each of the PowerPoint presentations that were used in the 

synchronous classes was studied.  The slides included a clear description of the agenda 
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for each class, whole and small group activities, use of synchronous online features of the 

learning management system as well as web-based tools such as screencasts, Popplets 

etc.   

An observation rubric was created to review all relevant course materials, 

including synchronous activities, allocation of small groups, whole class activities, 

assigned tasks and incorporation of technological tools for each of the classes of the three 

courses were listed.  This list included a structure of what the synchronous classes 

comprised of, patterns of changes and modifications that occurred in the courses in 

subsequent terms.  For example, in 2010, classes for CUIN 7334 were 1.5 hours weekly 

while the following years from 2011 to 2013, they were 3 hours long biweekly.  The 

complete list of preliminary syllabi review can be found in Appendix A. 

Each of the courses from this preliminary list was then categorized by year into a 

tabular format to identify patterns of course modifications, changes in instructional 

design, whole and small group activities, the inclusion of technological tools over time, 

and role of the instructor in the classes.  Based on the year-wise review of synchronous 

classes in each course, I listed possible emerging questions in the last column of the table.  

This year-wise categorization of synchronous classes with an emphasis on strategies that 

remained the same, changed or diminished has been explained in detail in Chapter 4. 

 

Observation of synchronous online classroom.  The synchronous online class 

for CUIN 6346 – Teaching secondary math with technology was observed on March 

31st, 2016.  I got access to the class through the whole and small group class links 



59 

 

 

emailed to me by the study participant.  The observation was done passively without any 

interference into the activities of the class.  The observation began in the synchronous 

whole classroom but as the students moved into small rooms for group discussion, I 

joined the small groups as well.  I kept about three window tabs open so that I could 

observe all the groups, one whole class, and two small groups, at the same time.  

However, the audio was turned down to avoid for the rest of the groups when I was 

observing and listening in on one small group.   Some field notes were taken along with 

time stamps for any specific class changes and activities that occurred.  For example,  

6:16 pm – Dr.  C is shown as ‘away’ from both the classrooms. 

6:23 pm – Dr.  C comes back to Group 1 and asks if they discussed all 3 articles 

already. 

Questions that arose from the observation notes were added into interview #3 

along with syllabi related questions. 

 

Instructor interviews.  An in-depth review of syllabi of the four courses taught 

by Dr.  C as well as observation of synchronous classes led to the development of 

interview protocols (Carspecken, 1996).  The participant was interviewed thrice.  The 

interviews were recorded using a digital audio recorder and were transcribed verbatim.  

Some field notes were taken but most of the interview data were analyzed using the 

interview transcripts.  The first and third interviews were one hour each, while the second 

interview was thirty minutes long. 
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The first interview followed the preliminary analysis of the course syllabi to 

clarify and confirm that the changes identified in the syllabi over the course of four years 

of online teaching in iSMART.  Key themes that emerged from the syllabi review 

comprised of the topic domains for the interview protocols.  A lead-off question was 

formulated for each of the topic domains.  A list of covert categories that focused on 

questions which could not be explicitly included in the interview protocol, was listed 

after the lead-off question and then supplemented by follow-up questions.  The first 

interview had three topic domains namely, (1) Online class structure of iSMART; (2) 

Knowledge sharing strategies; and (3) Technology use.  Each domain had a lead-off 

question along with four follow-up questions.   

The interview protocols were designed following Carspecken (1996)’s guidelines.  

The interview questions were semi-structured to ensure flexibility following 

Carspecken’s requirements of the ideal qualitative interview.  Often a few more questions 

and clarifications were added based on Dr.  C’s responses. 

Interview protocols for the three interviews were developed in the following way, 

(1) the first interview was based on syllabi review of iSMART courses that Dr.  C taught 

from 2010 to 2014; (2) the second interview was based on syllabi review of doctoral level 

course (CUIN 8325 Research in Mathematics Education) taught by Dr.  C after the 

iSMART program and analysis of themes that emerged from the first interview; and (3) 

The third interview was based on syllabi review of courses taught after the end of the 

iSMART program namely CUIN 8325 Research in Mathematics Education and CUIN 



61 

 

 

6346 (Teaching Secondary Math & Science with Technology) as well as synchronous 

class observation data of CUIN 6346. 

 

Data Analysis  

The data was analyzed using stage two of Carspecken’s five-stage methodology 

of qualitative inquiry (Carspecken, 1996) namely Preliminary Reconstructive Analysis 

and the coding strategy of generating low level and higher-level codes.  These codes 

helped reveal themes that emerged from the data.  As part of the reconstructive analysis, 

the codes were grouped and regrouped into broader categories that constituted of the 

main themes of the findings.   

Each of the interview transcripts was read individually and codes were written in 

a separate document.  On reading further, newer codes were constructed along with some 

distinct codes that could be grouped under one heading or subhead.  The common themes 

from the codes in all three interview transcripts were then grouped under specific 

headings in a tabular format.  Further analysis helped to organize the codes into 

developing a hierarchical scheme to produce thematic categories that focused on 

answering the research questions. 

Some of the excerpts that emerged from the data had implicit meanings and 

therefore meaning field analysis, reconstructive analysis and validity reconstructions 

were conducted.  Meaning field analysis helps articulate possible meanings and 

interpretations as experienced by the subject by position-taking with the subject (pp.  98-

105).   Position-taking means the researcher tries to articulate the meaning of the action 
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observed and derive various perspectives on that action as the subject herself would 

articulate it.   

In this study, meaning reconstructions were followed by validity reconstructions 

done both horizontally and vertically.  The horizontal analysis involved identifying 

validity claims defined by three ontological categories namely objective, subjective and 

normative-evaluative claims.  Vertical analysis occurred at various layers in the 

hermeneutic process such as in the foreground and background level where meanings are 

embedded in the data.  The foregrounded meaning of the act is most visible while the 

backgrounded is barely noticed and would be interpreted based on various norms and 

claims that are made with reference to cultures and social contexts.   The foregrounded 

layer of analysis is objective in nature whereas the backgrounded is subjective.  As 

important as it is to notice and pay more attention to the hidden, background meanings of 

actions, the immediate and objective actions are equally important to be weaved in the 

tapestry of meaning-making and interpretations.  Validity reconstructions helped 

understand the study participant’s intention behind each online design decision and 

strategy and articulating foregrounded and backgrounded meanings of her decisions and 

actions with reference to three ontological categories. 

This second stage of Carspecken’s methodology helped tease out key themes and 

issues that highlighted the interactions, relations, and decisions as experienced and 

identified by the online mathematics instructor.  The interviews were analyzed alongside 

the archival data, and syllabi review to reveal higher-level themes that were then 

examined and related to similar researches, academic systems, and theoretical bases. 
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Summary 

This chapter provided the methodological framework for the study described the 

setting of the study, participating instructor as well as explained the reasoning behind 

choosing qualitative inquiry as a method of study.  It also outlined in depth the sources of 

data used and methodology employed to analyze the data.  The next chapter discusses 

thematic findings extracted from the data as well as a discussion of the findings with in 

connection to the reviewed literature. 

 



Chapter IV 

Findings and Discussion 

Introduction 

 The findings of this chapter include a brief history of online teaching as discussed 

by the study participant Dr.  C and common themes extracted from the analysis of the 

data sources.  Data was collected from a review of online course syllabi, three interview 

transcripts, and synchronous online class observation.  Themes with respect to changes 

occurring in online course design and instruction and reasons associated with those 

changes were extracted through higher level coding of the interview transcripts and 

syllabi review. 

 This chapter is organized into two sections; the first section focuses on the 

background of Dr.  C teaching online for the first time, and the experience leading to the 

design and development of the iSMART program.  The next section uses a design-based 

lens to discuss focusing on instructional decisions that informed changes in the online 

course structure, activities, teaching and assessment strategies, and technology use and 

integration as well as design elements that remained consistent over the years in the 

online course design. 

   

Beginnings as an online instructor focused on intentional online design 

The influence of past experiences with online design and importance of student 

understanding and collaborative knowledge construction determined Dr.  C’s online 

instructional choices.  In addition, Dr.  C’s beliefs of how teaching should be irrespective 
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of online or face-to-face, influenced the choice of online instructional design, strategies 

and technology use.   

A prior online design and instructional experience with the course CUIN 7332 

using asynchronous discussion boards where students were required to read articles, post 

reflections and respond to peer reflections proved to be cumbersome and “a discussion 

board overload” for Dr.  C.  Furthermore, loss of access to course materials due to 

unforeseen circumstances adversely effected coursework and discouraged student 

engagement.  These issues led Dr.  C to think of alternate ways to ensure student 

engagement online and find effective ways to assess student understanding, monitor 

participation and create a collaborative community of teachers and students involved in 

meaningful dialogue. 

The following year Dr.  C received funding to start an online graduate program 

for science and mathematics middle school teachers entitled iSMART (Integration of 

Science and Mathematics and Reflective Teaching).  She was instrumental in the 

conception, design, and delivery of this two-year online graduate program for middle 

school science and mathematics teachers in Texas leading to a Master’s in Education 

degree.   The funding period of six years supported four cohorts of 25 teachers each and 

was intended to teach in-depth content and pedagogical knowledge, and leadership skills 

through rigorous and reflective collaboration with online classmates.    

The iSMART course design was focused on ensuring knowledge construction and 

development of learning communities through interactive online activities among the 

students.   It also emphasized the creation of learning communities amongst the students, 
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collaborative group work as well as the use of both online synchronous and asynchronous 

tools and techniques. 

 

The framework of the iSMART program.  The Integration of Science and 

Mathematics and Reflective Teaching (iSMART) program, drawing from the STEM 

initiative, focused on developing a research-based online instructional model for teaching 

teachers how to teach integrated science and mathematics to middle school students 

across the state of Texas.  The two key components of the program were (1) subject 

matter integration (science and mathematics), and (2) entirely online learning 

environment with a heavy emphasis on synchronous instruction.  The program, conceived 

in 2009 was a two-year online master’s degree catering to middle school science and 

mathematics teachers funded entirely by a non-profit foundation and completely online to 

accommodate the diverse locations of the enrolled teachers.  The iSMART program 

followed a cohort model wherein a cohort of enrolled teachers, as well as an iSMART 

team of instructors, graduate assistants, administrative staff and instructional technology 

personnel, worked together for the duration of the program.  The cohort of three 

mathematics and two science instructors taught the same sequence of multiple online 

courses in the program, using 50% synchronous and 50% asynchronous online modes of 

instruction. 

Synchronous instruction, a key component of iSMART was consistent with 

sociocultural learning theories and allowed continuous real-time interaction amongst 

students and faculty in addition to being able to mimic the activities and instructional 
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strategies of a face-to-face classroom (Chauvot & Lee, 2015).  Even though iSMART 

courses balanced the utilization of both synchronous and asynchronous online tools, the 

unique aspect of the use of synchronous online instruction in iSMART was that classes 

were conducted biweekly for all courses incessantly during the entire course of the 

program.  To fulfill the degree requirements of six credit hours per semester, two courses 

were taught each semester, one a science and the other a mathematics methods course.  

Furthermore, the iSMART courses were divided into three hours of synchronous online 

classes and three hours of asynchronous work.  The synchronous online classes were 

weekly, during which the science and mathematics faculty taught their respective courses 

alternatively every other week for a continuum of three hours.  The remaining three credit 

hours of coursework included asynchronous activities such as online readings and posting 

on discussion forums, done at the students’ pace.    

Student-centered learning, design-based research, as well as community of 

inquiry models, informed the choice of online learning activities and experiences for the 

teachers.  Various learning activities such as whole and small group online synchronous 

discussions, grant writing, task-based interviews, the study of one’s own teaching, 

reflective reading, discussion forums and capstone projects were incorporated throughout 

the program to tap into the reflective and leadership potential of the teachers.  In addition, 

traditional instructional supports such as manipulatives, equipment, and physical models, 

and traditional training modules such as face-to-face orientation and phone helplines 

provided the instructors and students with much-needed support to carry out coursework 

in a meaningful and coherent manner. 
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 Student Demographics.  iSMART recruited a cohort of 25 participating teachers 

from varied districts across Texas through the course of four years.  These teachers were 

scattered in varied school districts across the state of Texas, with over three years of 

teaching experience in science or mathematics or both in middle schools.  The following 

table shows the cohorts, the total number of teachers as well as a count of the science and 

mathematics teachers in each cohort, the year of starting and graduating from the 

program. 

Table 4 

iSMART Cohorts of teachers from 2010 to 2014 

Cohort Total 

number 

of 

teachers 

Mathematics Science Science and 

mathematics 

Year of 

starting 

program 

Year of 

graduation 

1 25 13 11 1 August 

2010 

May 2012 

2 23 10 11 2 August 

2011 

21 teachers 

graduated 

in May 

2013 

3 21 8 13 - August 

2012 

May 2014 

4 27 14 12 1 August 

2013 

May 2015 

Dr.  C continued to teach online even after the final cohort of iSMART students 

graduated in 2015 at the graduate level.  The following courses were taught by Dr.  C and 

syllabi review contributed to the findings discussed in this chapter. 
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Table 5 

Online Mathematics Courses taught by Dr.  C 

Course Name Syllabi Reviewed 

 

In iSMART : 

CUIN 7334 (Developing Proportional 

Reasoning) 

 

Fall 2010 – 2013 

CUIN 7340 (Issues in Mathematics 

Education) 

Spring 2011 – 2014 

CUIN 6346 (Teaching Secondary Math 

& Science with Technology) 

 

After iSMART : 

CUIN 6346 

Fall 2011 – 2014 

 

 

Online class observation Spring 2016 

CUIN 8325 Research in Mathematics 

Education 

 

 Spring 2015 

 

Synchronous class patterns in iSMART 

 Review of course syllabi and PowerPoint slides pointed to changes in terms of 

activity choices, technology use and assessment of student understanding and 

participation in online synchronous and asynchronous discussions.  A more detailed 

explanation about the patterns of course activities, instructional strategies, and technology 

use including certain changes that occurred in the synchronous portions of the courses 

based on the review of the course syllabi is discussed in the section below. 
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Table 6 

Synchronous mathematics class patterns from 2010 – 2013 for CUIN 7334 

Course 

Name 

Syllabi 

Year 

Class patterns 

CUIN 7334 

Proportional 

Reasoning 

(Fall classes) 

2010 • Classes were 1.5 hours each weekly 

• The whole group sessions involved discussions of 

articles, solving problems and summarizing thoughts 

of each group related to the course content. 

• Small groups prepared PowerPoint slides to 

summarize their discussions in the whole group. 

2011 • 2011 to 2013 classes were held for 3 hours’ biweekly 

classes. 

• The wrapper technique used at the end of the class 

included discussion or presentation of what each of 

the small groups discussed during the asynchronous 

time. 

2012 • Sharing desktop screen to present or snapshots of 

problem-solving on the whiteboard became a 

common class feature. 

• Small group discussions of readings were archived 

during the asynchronous time and then knowledge 

sharing occurred during synchronous classes. 

2013 • Screencasts used with narration (ChalkTalk) and 

Popplet to teach concepts and for course review. 

 

 

 Proportional reasoning was the first mathematics course offered every Fall and 

classes started in Fall 2010 with one and half hours each of integrated science and 

mathematics courses.   However, since the recruitment of subsequent cohorts, managing 

class schedules became an issue for the instructors.  Thus, from the years 2011 to 2013 

the classes for all iSMART courses became three hours biweekly to include both sets of 

cohorts.  The class activities involved whole group discussions of articles, solving 

problems and summarizing thoughts of each group related to the course content as well as 



71 

 

 

small group presentations to summarize discussions in the whole group.  In 2011, a 

wrapper technique was used at the end of class which included a discussion or 

presentation of what each of the small groups discussed during the asynchronous time.  A 

common class feature in the Fall of 2012 was sharing desktop screens to present content 

or showcase snapshots of problem-solving on the whiteboard.  Small group discussions 

of readings were archived during the asynchronous time and then knowledge sharing 

occurred during synchronous classes.  Web-based tools such as screencasts along with 

narration, ChalkTalk, and Popplet were used profusely in 2012 to teach new concepts and 

for course review. 
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Table 7 

Synchronous mathematics class patterns from 2011 – 2014 for CUIN 7340 

Course 

Name 

Syllabi 

Year 

Class patterns 

CUIN 7340 

Issues in 

Math 

Education 

(Spring 

Classes) 

2011 • Seminar course that started off as a weekly 1.5 hours’ 

class. 

• The class involved reading articles and presenting at 

least in the first 2011 term wherein discussions went 

from small group to the whole group. 

2012 • Biweekly classes for 3 hours from 2012 to 2014. 

• The group read and posted on discussion board 

asynchronously and then presented a summary of their 

group’s discussion during synchronous class 

2013 • All students had to create products using a variety of 

tools (Animoto, timelines, Mindmaps, etc.) to present 

their thoughts.  The links to student products were 

shared with the whole group. 

2014 • The instructions and requirements for presenting 

articles changed a lot in 2013 and 2014. 

• Instructions were precise and different readings were 

assigned to groups. 

• Specific question prompts for individuals and groups, 

assigned presenters, links to student products and guest 

instructors were all part of the class agenda. 

 

 

Offered every Spring, CUIN 7340 Issues in Math Education was a seminar course 

which involved reading articles and discussing key ideas in small and whole groups.  

Similarly, in 2012 as well, the group read and posted on the discussion board 

asynchronously and then presented a summary of their group’s discussion in synchronous 

class.  However, from 2013, the instructions on the syllabi and PowerPoint slides also 

specified that all students create products using a variety of web-based technological 
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tools (Animoto, timelines, Mindmaps, etc.) to present the key ideas from Sabertooth 

chapter readings.  The use of innovative technology for sharing knowledge was an 

integral part of Dr.  C’s courses.  Weaving in technology use in course assignments was 

also a way to develop technical skills amongst the students, find engaging ways to 

present knowledge and fulfill the technological requirements of the iSMART program.  

The links to these student products were shared within the whole group discussions.  The 

instructions and requirements for presenting articles changed in 2013 and 2014.  

Instructions were precise and different readings were assigned to groups.  Specific 

question prompts for individuals and groups, assigned presenters, links to student 

products and guest instructors were all part of the synchronous class activities.  For 

example, the discussion format and question prompts for Singham articles were designed 

differently as compared to article discussions in previous classes.  There was six question 

prompts; small groups of four each chose to answer any of the first five questions and all 

students were required to answer the sixth one.  Each group member created a 

presentation to respond to their assigned questions and then shared it with the small 

group.  In the class following the Singham presentations, Dr.  C would point out quotes 

from individual presentations to initiate discussion in the whole group. 
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Table 8 

Synchronous mathematics class patterns from 2011 – 2014 for CUIN 6346 

Course 

Name 

Syllabi 

Year 

Class patterns 

CUIN 6346 

Teaching 

with 

Technology 

(Fall 

Classes) 

2011 • The course introduced, a year after iSMART classes 

started. 

• The classes included reading assignments, small 

group and whole group discussions, individual and 

small group presentations (both in synchronous class 

as well as archived). 

2012 • The small groups prepared PowerPoint presentations 

as a group and then would choose a lead to present. 

2013 • Reading course articles also included watching, 

critiquing and discussing a related video within small 

groups. 

• Sharing desktops, snapshots, PowerPoints continued 

to be the tools of choice during synchronous class. 

2014 • The synchronous class involved a variety of 

assignments such as presentations on reading, lesson 

cycles and creating videos of the lesson cycles and 

capstone projects. 

• Sharing knowledge occurred using different tools 

used to create the course artifacts. 

 

Offered every Fall a year after iSMART classes started, CUIN 6346 Teaching 

with Technology course also included reading assignments, small group and whole group 

discussions, individual and small group presentations (both in synchronous class as well 

as archived).  A standard class feature in 2012 was that the small groups prepared 

PowerPoint presentations and then would choose a lead to present.  From 2013, reading 

course articles also included watching, critiquing and discussing a related video within 

small groups.  Sharing desktops, snapshots, PowerPoints continued to be the tools of 

choice during synchronous class.  The synchronous class involved a variety of 
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assignments such as presentations on reading, lesson cycles and creating videos of the 

lesson cycles and capstone projects.  Sharing knowledge occurred through different tools 

used to create the course artifacts. 

 

Structural changes in online courses during and after iSMART 

The initial structure of online coursework used with the first cohort of students in 

iSMART was both science and mathematics courses taught the same evening for three 

hours, with the teachers meeting online via webcam for 90 minutes in each of the classes.  

The teachers engaged in asynchronous discussion and small group activities for an 

additional 90 minutes for each of the courses.  This structure underwent a change in the 

second year of iSMART when Cohort 2 started the program.  Teaching two cohorts 

simultaneously became cumbersome for the instructors, therefore, the initial structure of 

classes was altered to a model wherein cohorts attended one class for three hours every 

Wednesday evening and the other class the following Wednesday evening.  This model 

reduced the workload and schedule conflicts for the online instructors and was sustained 

for the rest of the cohorts. 

The courses were taught synchronously using a web conferencing system through 

Blackboard Learn as well as asynchronously through a discussion forum.  Two courses 

were taught each semester, a science and a mathematics methods course, to fulfill the 

degree requirements of six credit hours per semester.  Furthermore, the iSMART courses 

were divided into three hours of synchronous online classes and three hours of 

asynchronous work.  The synchronous online classes were weekly, during which the 
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science and mathematics faculty taught their respective courses alternatively every other 

week for three hours.  The remaining three credit hours of coursework included 

asynchronous activities such as online readings and posting on discussion forums, done at 

the students’ pace. 

Post iSMART, Dr.  C started teaching a Doctoral level course CUIN 8325 

Research in Mathematics education which was designed to support students in 

developing and refining writing skills with an eye towards the development of scholarly 

and grant work consistent with expectations of Tier I universities.  Doodle poll schedules 

were used to plan synchronous meetings once a month for three hours.  Dr.  C reiterated, 

“I wasn’t going to give up the synchronous and they didn’t want to give up the 

synchronous”.  Some of the students were iSMART alumni, therefore, it seemed they 

were already aware of the benefits of synchronous online interaction.   

The structure of courses was based on the content and groups of students.  CUIN 

8325, a course for doctoral students, comprised of independent writing work as students 

were at various stages of their research.  Owing to scheduling issues, the course was 

taught on different days once a month.  Class days and timings were decided based on 

doodle poll responses of the five doctoral students enrolled in the course. 

   Dr.  C also continued to offer CUIN 6346 Teaching with Technology course even 

after the iSMART program.  Synchronous classes in CUIN 6346 were held every other 

week, and the students were practicing teachers enrolled in various mathematics 

education programs (Masters in mathematics education, dual credit, Master of Arts in 

Mathematics MAM or Masters in Education with emphasis on mathematics).   
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Design-based research paradigm 

The themes that emerged from the findings pointed to an ongoing process of 

design and redesign of online course structures, choice of online activities to ensure 

student understanding and participation, growth in attitudes towards technology and its 

use and development of instructional practices that capitalize on the potential of the 

online learning environment.  This process of online design and redesign also appeared to 

correlate to establish teaching and learning theories that focused on student-centered 

learning (Young et al, 2015; Gagne & Walters, 2009) and collaborative community 

building (Garrison, D.R., Anderson, T.  and Archer, W., 2001; Garrison & Anderson, 

2003; Wenger, 1998). 

Analysis of prior experiences with asynchronous online teaching and lack of 

student-student and student-instructor interaction pointed to a need for a collaborative 

online teaching and learning experience.  Guided by principles of student-centered and 

social learning theories, online course design during and after iSMART incorporated a 

combination of synchronous and asynchronous online activities to prepare future teacher 

leaders and researchers, develop collaborative learning communities, and foster problem-

solving and technological skills.  Over the period of six years, improvements occurred in 

course activities to ensure accurate student understanding and monitor participation.   

Technology infused learning experiences also underwent constant revisions in 

response to academic needs of students and technological requirements of the course 

content.  The variables that Dr.  C encountered in the duration of online course design 
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and instruction prompted a rethinking of activity structures, assessment techniques, and 

technology integration.  The decisions that influenced such iterative refinements to online 

course design, development, implementation, and assessment provided important 

connections between theory and practice.  The findings of this study indicate that a 

flexible yet methodical approach to improving online teaching and learning experiences 

emerged. 

Literature on educational approaches that inform purposeful changes in course 

design points to a design-based approach which in the context of this study has been 

defined as “a systematic but flexible methodology aimed to improve educational 

practices through iterative analysis, design, development, and implementation, based on 

collaboration among researchers and practitioners in real-world settings, and leading to 

contextually-sensitive design principles and theories” (Wang & Hannafin, 2005, p.  6-7).  

The characteristics of design-based research (DBR) positions researchers and 

practitioners as a unit collaboratively working towards the solution to an identified 

problem in the academic setting (Shattuck & Anderson, 2013).  The practitioner is an 

integral part of the design process in formulating questions and identifying issues that 

need to be addressed.  DBR uses the term ‘interventions’ to refer to an innovative product 

in the form of educational programs, processes, artifacts or policies that have been 

designed as a likely solution to the problem under study.  The online courses taught 

during and after iSMART appeared to be identified as an intervention.  The course design 

to provide interactive platforms for exchange of ideas, collaborative knowledge creation, 

the creation of learning communities amongst students and instructors, enhancing 
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technological skills and development of future teacher leaders and researchers, appeared 

to be a solution to prior experiences with online teaching and learning that lacked 

collaborative and engaging interactions. 

The emphasis in design-based research is not on simply evaluating the innovative 

processes but also redesigning the interventions to connect theory to practice and develop 

design principles that support similar research projects and agendas (Ameil & Reeves, 

2008).  “Cycles of design informed by real-world scenarios can help clearly identify 

which interventions merit adoption and in which contexts this should occur” (p.  36).  

The design-based practice involves creation and testing of multiple iterations, wherein 

improvements and refinements made to the iterations lead to a continuous evolution of 

the design (Anderson & Shattuck, 2012).  In addition, most DBR studies do not focus on 

favorable outcomes, instead "provide rich descriptions of the contexts in which the 

studies occurred, the challenges of implementation, the development processes involved 

in creating and administrating the interventions, and the design principles that emerged” 

(Anderson & Shattuck, 2012, p.  22).  In a similar vein, this study attempts to capture Dr.  

C’s process of online instructional design, with emphasis on adjustments and refinements 

made to the multiple iterations in her online courses.   In the present study, iterative 

cycles of online design occurred in terms of changes in the online activity structures, 

strategies to assess student understanding and participation and varying use of 

synchronous and asynchronous online tools. 

McKenney and Reeves’ (2012) generic model for design research (GMDR) can 

be used the framework in discussing the findings of this study.   The GMDR framework 
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includes three phases that begin with  analysis and exploration of a problem 

collaboratively with researchers and practitioners; followed by design and construction of 

possible solutions that are influenced by theoretical perspectives, established design 

principles and technological innovations; then iterative cycles of testing and refinements 

of solutions; and finally reflections that lead to emergence of design principles that could 

contribute to possible theoretical implications and application of the solution in practice 

(Abdallah & Wegerif, 2014; Reeves, 2008). 

The three phases of analysis/exploration, design/construction, and 

evaluation/reflection interact with ongoing practice as the intervention is adopted, 

enacted, and sustained (implementation) in a particular educational setting while 

information about the intervention is disseminated and diffused to a wider 

audience (Shattuck & Anderson, 2013, p.  186). 

 

In the same vein as the phases of McKenney & Reeves’ (2012) framework, the 

findings of this study pointed to an ongoing process of online design (Parker, 2013).  The 

phases of this process are as follows. 

Phase 1: Analysis of practical problems by researchers and practitioners in 

collaboration.  Dr.  C’s analysis of previous online teaching experiences using 

asynchronous tools led her to identify the need for an interactive online experience for 

instructors and students.  Student-centered and social-learning perspectives defined Dr.  

C’s instructional approach to teaching and learning placing learners as the center and 

learning occurring through collaborative knowledge construction and meaningful 



81 

 

 

discourses.  The need to translate this approach into practice informed the design and 

development of her courses.   

Phase 2: Development of solutions informed by existing design principles and 

technological innovations.  Based on analysis of previous experiences, the need for an 

interactive and engaging online experience was realized.  The collaborative task of 

designing and implementing the iSMART program with the assistance of stakeholders 

such as science and mathematics faculty, instructional technology experts, educational 

department heads and graduate assistants, assisted Dr.  C in taking important decisions 

and sharing responsibilities for effective online instruction to ensure the successful 

operation of the program (Groen, Tworek & Soos-Gonczol, 2008; Gagne & Walters, 

2009). 

Dr.  C adhered to theoretical values of how students learn and what effective 

teaching looks like.  The incorporation of synchronous and asynchronous learning 

platforms in the course design to facilitate real-time online discourse, develop learning 

communities, foster problem-solving and leadership skills and integrate technological 

innovation, were identified as solutions to the problem encountered in Phase 1. 

Phase 3: Iterative cycles of testing and refinement of solutions in practice.  

Iterative cycles of design and redesign occurred in the online course structures, use of 

synchronous and asynchronous tools, assessment strategies and technology integration in 

the course activities.  These design elements have been explained in detail in the sections 

that follow. 
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Phase 4: reflection to produce design principles and enhance solution 

implementation.  The results of design-based research help identify design principles 

that can be reused by practitioners interested in studying similar contexts and issues 

(Ameil & Reeves, 2008).   In this study, the iterative design elements helped describe a 

set of design principles that Dr.  C incorporated as refinements in her courses to cater to 

student needs and address technological and content demands of the courses.  The design 

principles that emerged the process of online course design and redesign within the 

context of this study are discussed in further detail in the sections that follow. 

 

Process of online course design and instruction: Design and instructional elements 

that remained consistent, were differentiated and redesigned  

On reviewing the transcripts, phrases such as “but now” and “now what I’ve 

learned to do” and/or “over time this has happened” appeared to be a development of 

instructor’s voice, a growth in learning new skills and redesigning strategies through trial 

and error, experience and based on the demand of course content and student needs, that 

lead to redesign of the various elements of the online courses over the course of six years.  

In addition, teaching and learning beliefs, instructional decisions and strategies remained 

the same throughout the process of online course design, development and 

implementation. 
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Figure 2.  The depiction of changes that occurred and aspects that remained consistent 

throughout the process online course design and instruction. 

 

The findings of this study showed that the study participant Dr.  C’s instructional 

approach was student-centered and was driven by social learning perspectives (Bryant & 

Bates, 2015; Chiasson, Teras & Smart; 2013; Booth, 2012; Lan, Chang & Chen; 2012; 

McQuiggan, 2012).  Changes in online design, assessment strategies, and course 

activities occurred in response to students’ needs, academic levels and requirements of 

the course content.  Dr.  C’s approach placed the students at the center of the online 

teaching and learning experience, with emphasis on their learning outcomes, interaction, 

and participation in the courses (Baran, Correia & Thompson, 2013).  Her online course 

design decisions reiterated that students learn best when they share their knowledge and 

construct their understanding collaboratively.  The constructivist and social learning 
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theoretical perspectives formed the basis for the design of all online courses that Dr.  C 

taught both during and after iSMART, wherein the online course activities stressed the 

importance of collaborative knowledge creation and sharing through small and whole 

group synchronous interactions and asynchronous discussion forums.  This approach 

remained consistent throughout Dr.  C’s teaching experience and was translated into her 

online design decisions, choice of activities and teaching strategies.   

The reviewed literature suggested that in terms of online instruction, while 

technology changes at a dynamic rate, teaching practices transform at a much slower pace 

(Wang & Torrisi-Steele, 2015).  Research on changing teaching practices indicate that 

pedagogies are driven by instructional philosophies and theories that are deep-seated over 

time.  Changing teaching strategies and practices is like changing cultural norms.  The 

shift is much deeper and often transformation of that kind is difficult and hindered by 

personal beliefs and resistance (Young et al, 2015; Wang & Torrisi-Steele, 2015).  The 

transition to online teaching involves the transformation of instructional approaches from 

more traditionally teacher-centered pedagogies to creating teaching and learning 

experiences that facilitate collaborative knowledge construction and development of 

learning communities (Young, Allen & Warfield, 2015; Wang & Torrisi-Steele, 2015; 

Baran et al, 2013).  Instructors need to be less of a singular presence disseminating 

knowledge but must become facilitators of learning by designing activities and strategies 

that engage learners in a self-driven collaborative learning experience.  Based on the 

changes in online design decisions and strategies observed in the course syllabi review, 

the researcher considered that these transformations in teaching values and practice might 
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emerge from the interview data.  However, Dr.  C’s instructional approach already 

appeared to be in congruence with what the literature recommends.  Being a veteran 

teacher educator for 12 years, Dr.  C’s teaching practice established the instructor as a 

‘learning catalyst’ providing a multitude of learning activities and opportunities for 

collaboration, relationship building and knowledge construction (Young, Allen & 

Warfield, 2015; Wang & Torrisi-Steele, 2015; Redmond, 2011).   

Previous experience with teaching an online asynchronous course demonstrated a 

need for a more interactive and engaging online discourse.  When provided with the 

opportunity to develop an online graduate program, this need was realized by the design, 

development, and implementation of the iSMART program.  Course design during and 

after iSMART used Vygotsky’s (1986) and Piaget’s (1977) social constructivist and 

student-centered learning theories as a foundation for development of instructional 

pedagogies that fostered knowledge construction through inquiry and collaboration (Lee, 

M.  M., Chauvot, J., Plankis, B., Vowell, J., & Culpepper, S., 2011).  The emphasis was 

on social interaction in learning and formation of meaningful understanding of concepts 

through collaborative participation in course-related activities, not just on part of the 

students but also the instructors.  Constructivist theories (Vygotsky, 1978; Piaget, 1987; 

Dewey, 1938) specify knowledge construction based on prior experience, interactions 

and participation in the cognitive environment.  Vygotsky’s social constructivist view 

emphasizes the importance of social interactions as a precursor to knowledge 

construction.  Many of the constructivist learning theories have formed the basis for 

teacher education programs (Bryant & Bates, 2015; Pitsoe, V.  J.  & Maila, W.  M., 2012; 



86 

 

 

Fox-Turnbull, W.  & Snape, P., 2011; Lee et al., 2011; Vavrus, 2009).  Their relevance in 

education centers around the philosophy of the learner being the key focus and learning 

taking place through relevant interactions and experiences.   

Another model guiding Dr.  C’s online course design was Community of inquiry 

(Garrison, Anderson & Archer, 2001) that emerged out of the social and cognitive 

constructivist frameworks.  In the academic context, a community of inquiry is a group of 

people who collaboratively engage in critical and reflective discourse to make learning 

more in-depth and meaningful using the three major elements of cognitive presence, 

social presence and teaching structure presence in the educational milieu (Garrison, 

Cleveland-Innes & Fung, 2010; Garrison, D.R., Anderson, T.  and Archer, W., 2001). 

 

Figure 3.  The community of Inquiry model.  From “Critical thinking and computer 

conferencing: A model and tool to assess cognitive presence”, Garrison, D.R., Anderson, 

T.  and Archer, W., 2001, American Journal of Distance Education, 15(1), pp.  7–23. 

 

Social presence is the ability of the learners to participate in the community of 

learning that is the online course and learns based on interpersonal relations.  Teaching 
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presence refers to the design, facilitation, and application of the learning process for 

critical understanding and meaningful learning.  Lastly, cognitive presence is how the 

learners construct knowledge through reflection and discourse.  All these elements are 

interdependent to make the educational process a fruitful one and summarize the basic 

purpose of teaching and learning in an online environment.   

In addition to Dr.  C’s instructional approach, the online design element of 

maintaining flexible organization of course syllabi didn’t change throughout the process 

of online teaching.  Sharing research experience, modeling technology behavior and 

availability to students through online office hours were strategies used to establish a 

teacher presence and remained consistent as well.  However, some differentiation 

occurred in how teaching presence was maintained in online course design.  Dr.  C 

played multiple roles either as a quiet presence in the online discussions or as a lead 

discussant to introduce a new topic.  Lastly, some changes occurred in the structure of 

how synchronous and asynchronous online tools were used in courses taught during and 

after iSMART.  These design elements namely, (1) flexibility organization of course 

syllabi, (2) maintaining a teacher presence for monitoring student understanding and 

participation, and (3) coordination of asynchronous and synchronous discussion activities 

are discussed as follows. 

 

Flexible organization of course syllabi.   A common pattern observed in the 

courses taught both within and post iSMART involved Dr.  C’s practice of revising the 
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syllabus as the course progressed, keeping a list of articles which she assigned and those 

selected by students in case she needed to incorporate them again in the classes.   

In CUIN 6346, as an example, major assignments and exam due dates were fixed, 

but the syllabus was always open to possible adjustments.  She valued “generating out as 

we go… and figuring out what it is that I wanted them to do”.   Much of the course 

content was coming from the students themselves in the form of articles related to course 

topics, for synchronous and asynchronous small and whole group discussions.  Online 

activities were always responsive to changes to incorporate the content shared by the 

students.  Students learn best by sharing knowledge (Booth, 2012), and the inclusion of 

student selected content in the courses held them accountable for their own learning and 

be responsible for collaborative knowledge creation (Gagne & Walter, 2009). 

 Research studies point to two schools of thought when discussing structuring and 

planning of online courses.    On one hand, literature indicated that experienced online 

instructors felt that rigorous planning and organization to create a syllabus that is 

identical to the online course site, as well as providing detailed directions, facilitated 

reduction of students’ questions and encouraged self-direction (Casey & Kroth, 2013).  

Further, research on online course design emphasized increased time and effort that goes 

into planning and structuring the course to suit students’ needs (Baran, Correia & 

Thompson, 2013).  Alternatively, instructors felt that planning courses much in advance 

didn’t leave any room for modifications when needed, lacked spontaneity, hampered 

technology use as earlier planned and reduced creativity leading to canned teaching 

methods (Major, 2010).  It appeared that Dr.  C found a balance between the two 
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perspectives.  In the present study, the inclusion of student-selected content in developing 

the course allowed room for revisions and developing the syllabus as the course 

progressed.  Dr.  C also pointed out that unpredictable changes in due dates and 

assignment requirements occurring after they already had a solid grasp of the syllabus 

would confuse the students.  Therefore, she believed it was a better strategy to provide 

them with a basic idea of what was expected of them in the course and then incorporate 

revisions as one progressed through the semester.  Dr.  C reiterated her point by saying, 

“…but it messes them when you start changing things and so rather than change 

things, I just inform them as we go.  The big things are on the calendar and I 

never change those dates.”  

In addition, the involvement of instructional designers in course design is also 

known to ease the workload for online instructors (Kammer, 2015).  Although Dr.  C had 

an instructional design team for support in her online design process both during and after 

iSMART, it appeared that revising the course syllabi on-the-go appeared to reduce her 

workload and provided her with opportunities to make changes in the course structure 

and activities based on students’ academic levels and cognitive and technological needs. 

The structured planning appeared to be done through the PowerPoint slides used 

in synchronous class which always had the most updated information as compared to the 

course syllabus.  This strategy ensured student participation in the synchronous class 

sessions since all recent course updates would be discussed in the class agendas.   
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Maintaining teacher presence.   Implications of teaching presence in online 

teaching and learning scenarios have been discussed in other researches, yet the changing 

role of the online instructor continues to present innovative ways to demonstrate and 

establish a teaching presence in online courses.  Dr.  C emphasized several times that her 

teaching practice wasn’t about online teaching but about teaching in general.   Her online 

instructional strategies were congruent with Garrison’s (2007) community of inquiry 

framework comprising of social, cognitive and teaching presence to ensure meaningful 

collaborative teaching and learning experiences online.  Teaching presence refers to three 

components of teaching that include design and organization of course structure, 

facilitating and managing discourse and direct instruction by sharing and application of 

subject matter expertise (Anderson, Rourke, Garrison, & Archer, 2001).  In this study, 

teacher presence was maintained through instructional design and organization which 

included tasks to construct and share information using both synchronous and 

asynchronous platforms, creation and integration of a variety of learning activities into 

the course such as critiquing articles, discussing video lessons, creating and sharing 

course related online artefacts, inquiry-based and problem-solving activities, capstone 

projects to name a few to create future teacher leaders and researchers. 

In the course, CUIN 8325 Dr.  C shared her own research experiences and 

agendas, both positive and negative as examples to introduce the concept of ‘developing 

a research agenda’.  Dr.  C established her teaching presence through the sharing of 

experiences (Frazer, C., Sullivan, D.  H., Weatherspoon, D., & Hussey, L., 2017; Weiler, 

2012).  She did so by sharing her own academic research experiences, interests and 
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challenges to help students understand that it is normal to find it a challenging experience 

(Richardson, Besser, Koehler, Lim & Straitto, 2016) to formulate one’s own research 

agenda.  She continuously modeled that behavior for the students to communicate her 

expectations from them as future mathematics researchers and encourage them to take 

responsibility of their own research agendas. 

Dr.  C stated, 

“And so, I know the bumps and bruises that they’re already going through and I 

wanted them to kind of see the journey of this is how this happens and this is how 

it happened to me… what’s going on with you is perfectly normal.” 

 

Dr.  C emphasized her role as an instructor “to serve the students and help make 

sense of the content that the course is supposed to be teaching”, in addition to using her 

own expertise and experience to help students figure out their own research agendas.  An 

instructor’s role is catering to students needs and providing opportunities that can ensure 

successful understanding of the course content and requirements.  Sharing personal and 

academic experiences with students appeared to reduce power relations between student 

and teacher and allowed the students to not be overwhelmed by issues they may 

encounter during the course.   

Besides sharing research agendas and experiences, Dr.  C also modeled 

technology use during the synchronous classes to encourage students to independently 

explore the tools and develop their own understanding of how to apply those tools to the 

course content.  Dr.  C used various Web 2.0 tools to present knowledge as a way of 
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modeling expectations wherein she would use the tools herself so that students 

understood how the tools functioned as well.  Further, Dr.  C created her own ‘getting to 

know you’ assignment at the beginning of classes to introduce herself, share personal 

information and demonstrate and model the use of web-based tools to present 

information.  Mathematical tools such as simulations, graphing calculators, apps etc., to 

teach mathematical concepts, or for classroom management or homework help was 

utilized.  Modeling and sharing technological use and experience encouraged students to 

experiment with various tools themselves and helped them make sense of the courses’ 

technological expectations. 

Dr.  C didn’t seem to have any qualms about sharing challenges that she faced 

during her own research journey and well as technology use, implying that she placed 

herself in the position of a learner and a student, and showed the same empathy towards 

her own students.  It could also imply an intentional strategy on Dr.  C’s part to 

communicate academic expectations to the students, and provide them with a reference 

point to learn from, here her own knowledge and experience.  Lastly, this strategy seems 

to bridge the distance between students and instructor in the online course and develop a 

collaborative relationship between them to tap into their previous knowledge and 

construct new ones. 

The analysis of the data also shed light on a unique way Dr.  C ensured 

maintenance of a teaching presence online through differentiating her interactions with 

the students in synchronous whole and small group discussions.  The learner-instructor 

interactions (Moore, 1993) between Dr.  C and her students were enhanced by varying 
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instructional strategies that facilitated communication of her expectations and checked for 

student understanding (Martin, Parker & Deale, 2012).  Dr.  C often switched between 

leading and directing learning to fulfill the expected course objectives, to being a non-

interfering presence allowing the students to develop their own understanding of 

concepts.  She monitored and maintained the structure of the discussions but at the same 

time allowed for a more student-centered approach in both synchronous and 

asynchronous discussions, shifting her role from ‘intellect on stage’ to ‘learning catalyst’ 

providing opportunities to students for engagement, knowledge construction, and 

collaboration (Young, Allen & Warfield, 2015; Wang & Torrisi-Steele, 2015).  In most 

courses, she would not interfere in the small group discussions and would serve as only a 

listener and observer moving between the small and whole groups (Chao, Hung & Chen, 

2012).  But the synchronous discussions in Research in Mathematics courses were 

instructor-led to share her subject matter expertise since the students were new to the 

content.  She clarified, 

“Probably the 8325 class I probably took more of a lead on that because some of 

it was going over how to organize a paper or our dissertation or noticing how 

publications are organized and how that parallels how the dissertation is 

organized.  More so that was information on how different models or different 

theoretical perspectives about research in math ed…..  I feel like I have more 

information to share with the group on that.” 
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Whereas in the Teaching with Technology course she took a lead discussant role 

only in the beginning to initiate discussion or introduce a new concept, which was then 

followed by a student-led interaction. 

The differentiation of Dr.  C’s role in the synchronous online discussions was 

based on the nature of the content and level of student knowledge.   Research on 

differentiation of instructor’s role in online discussions is limited, but there is indication 

that instructors assume multiple roles during the implementation of hybrid online courses 

either as a facilitator of online interactions or lead in group discussions or technology 

troubleshooter (Kaleta, R., Skibba, K., & Joonsten, T., 2007).  Although Dr.  C was a 

facilitator and non-interfering presence in student-led small and whole group discussions, 

she didn’t remove herself from the discussions completely, instead addressed 

misconceptions when required and made meaningful connections to the course content 

(Correia & Baran, 2010). 

The importance of online feedback and connectivity with peers and instructors, 

development of a social and teaching presence to provide a sense of community as well 

as focus on organized and engaging knowledge building experiences in online programs 

has been discussed (Mumford, 2011; Duncan & Barnett, 2010).  Dr.  C held online office 

hours through synchronous Blackboard room an hour before actual class times to ensure 

her availability to answer student questions (Martin & Parker, 2014; Mumford, 2011).  If 

the class started at 5:30 pm, then Dr.  C would be in the office hour room from 4:00 to 

5:00 pm.  Dr.  C’s method to provide online help as office hours made her approachable 

and bridged the online distance between students and instructor, provided the students 
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with a sense of support, and gave them a voice to openly express concerns and clarify 

doubts. 

In addition, ‘24/7 office hours’ was an asynchronous discussion board within 

Blackboard for students to ask questions and seek related responses from fellow 

classmates and instructor.  The questions could be related to assignment requirements, 

due dates, tests, technical issues and the like.  Dr.  C identified that many of the teachers 

in her courses were already on top of the technological innovations in education and had 

the expertise and problem-solving ideas they could share with their peers through the 

24/7 office hours discussion board.  Besides being a forum to ask questions and clarify 

technological and course-related doubts (Duncan & Barnett, 2010; Lu, 2011), the 24/7 

office hours discussion board appeared to be a method to nurture troubleshooting skills, 

encourage collaborative problem-solving and increase interactions between the students.  

Here students would discuss and share their own solutions to issues they experienced in 

the online courses.  Dr.  C’s role was simply as a facilitator who would direct student 

questions to the discussion board.  It helped identify teacher leaders who could share their 

knowledge and skills with their peers, especially in relation to use of online tools and 

facilities.   

 

Coordination of synchronous and asynchronous portions of online courses 

Prior online experience teaching the asynchronous course using discussion forums 

led Dr.  C to fathom the importance of an interactive and meaningful knowledge 

discourse.  Simulating a face-to-face class in an online environment and creating a 
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collaborative and engaging online course design became possible with synchronous 

online technologies.  A typical synchronous class started with the agenda and 

announcements for the day.  Archiving small group discussions on article readings and/or 

video analysis, and presenting key ideas from discussion forums in the whole 

synchronous class were features common to all class agendas.  Direct instruction of 

breaking out into groups either designed or at random, instructor-led or student-led 

presentations were the highlights of a usual synchronous class. 

Dr.  C described the coordination of synchronous and asynchronous activities in 

her classes by saying, 

“I don’t really think much more about this anymore but I tend to…I tend to mix it 

up… I think it was deliberate when I first started but now I think it's just natural 

that things get mixed up”. 

Dr.  C’s online design using a blend of activities in synchronous and 

asynchronous online portions began in a planned and structured way.  She exercised 

initial caution as the technology was new and she was learning to design online courses.  

As experience increased, the rhythm of online course design became organic and she 

found herself relaxing into the process of online teaching and learning.  Spontaneity, 

flexibility, a relaxed approach to designing and implementing a blend of activity 

structures using synchronous and asynchronous online tools developed with time and 

experience. 

Dr.  C incorporated instructional strategies that used a combination of 

synchronous and asynchronous tools monitor student understanding and participation in 
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the discussions.  Presentations and discussions in breakout rooms or synchronous whole 

classroom archives included the presentation of ideas from readings in a small group, 

archiving and then watching the archived presentations of other groups asynchronously.  

She ensured that both asynchronous and synchronous online discussions were structured 

such that a lead discussant who would present a group summary of article readings and 

other lab related assignments to initiate a collaborative exchange of knowledge both in 

small and whole group synchronous interactions.  This strategy provided creative 

opportunities that allowed students to take on the role of leaders in bringing self-selected 

content into the online classroom, discussing viewpoints as lead discussants in small and 

whole group discussions online, and sharing new technological tools that they could use 

for knowledge presentation assignments (Lan, Cheng & Chan, 2012).   

Booth’s (2012) research guided by Wenger’s (1998) social theory of learning and 

communities of practice studied data sources such as structured conversations discussing 

key topics within a bounded time frame and guidelines.  Within the flexibility of online 

course design, it appeared that Dr.  C provided a structured environment using a 

combination of synchronous and asynchronous tools for students to engage in 

collaborative knowledge creation and discussion, critique existing content (Booth, 2012), 

ensure meaningful learning to take place (Yamagata-Lynch, 2014) and foster leadership 

potential through active participation of lead discussants in the whole and small group 

classrooms (Brown, Schroeder, & Eaton, 2016).  Students learn best when collaborative 

interactions occur in a structured environment with clear expectations of students’ role in 

the learning process (Akyol & Garrison, 2011).  The coordination of synchronous and 
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asynchronous discussions appeared to establish expectations of what students needed to 

do in breakout rooms and small and whole group discussions.  Dr.  C ensured that each 

student was assigned a facilitative role to initiate and conduct small group discussions, 

exchange knowledge, connect ideas and apply new ones, and report back to the whole 

group, thus creating a community of inquiry to develop a cognitive presence in the online 

teaching and learning process (Brown, Schroeder, & Eaton, 2016; Akyol & Garrison, 

2011). 

Dr.  C also shared that the nature of her online classes was either to “follow-up or 

build from”.   To further discuss this relationship, Dr.  C explained that she would give a 

lab activity where students would collect data, analyze and establish mathematical 

relationships while presenting the results.  The students would do the lab activity 

asynchronously, and in synchronous class time, they would discuss their findings or vice 

versa.  Based on Dr.  C’s analysis of the data, she would identify ‘good’ data from ‘bad’ 

and shared that she would “use the good data to teach the relationship that I’m trying to 

teach in the class.” She would also use the ‘bad data’ to establish how to collect and 

handle data more efficiently.  In addition, doing an activity using spreadsheets in 

synchronous class time and reading an article of a similar activity or research in 

asynchronous class discussion characterized the relationship between synchronous and 

asynchronous online course design. 

The ‘build from or follow-up’ strategy points to instructional design based on the 

third dimension of the Community of Inquiry model (Garrison et al, 2001) wherein the 

students goes through the process of knowledge construction, inquiry, exploration and 
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critical thinking (Morrison, 2012).  Garrison & Anderson (2003) discussed that online 

learning communities are a “fusion of individual and shared worlds” (p.  23), and 

learning occurs in iterative phases with students “moving between their subjective, 

private worlds and the public, objective worlds, developing deeper and more elaborated 

understanding and further questions, resulting in conceptual change” (LaPointe, 2008, 

p.5).  Further, cognitive presence is known to integrate these private and public worlds 

and identify the four phases of learning to stimulate critical thinking skills, namely (1) 

triggering events, (2) exploration, (3) integration and (4) resolution (Garrison & 

Anderson, 2003; LaPointe, 2008; Morrison, 2012).  In this study, the trigger was 

provided by Dr.  C in the form of a lab activity or an article which motivated the students 

to explore, ask questions and discuss the trigger topic.  Knowledge construction through 

asynchronous and small group discourse and integration of prior knowledge with current 

ideas (integration) would lead students to draw conclusions, test their understanding in 

whole group discussions and receive feedback from their peers (resolution) (LaPointe, 

2008). 

A combination of asynchronous and synchronous tools used in all the courses 

appeared to facilitate completion of the learning cycle as discussed above.  Asynchronous 

tools provided opportunities to reflect on past knowledge and construct and integrate 

novel ideas in collaboration with peers and instructors, thus supporting the ‘subjective, 

private world’ of students.  Whereas, synchronous tools offered a shared sense of active 

engagement through participation in real-time discussions and immediate clarifications 
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and feedback, aiding the formation of ‘objective, public worlds’ of the students 

(Morrison, 2012; LaPointe, 2008). 

Although Dr.  C continued to integrate learning experiences using both online 

formats, the interactions between synchronous and asynchronous online portions of the 

courses weren’t as structured as they were in iSMART.  Each course used the two 

formats distinctly in relation to demands of course content, student needs, and academic 

levels.  The ‘build from or follow-up’ strategy discussed earlier couldn’t be applied again 

to the Teaching with Technology course taught after iSMART as it was a lot less hands-

on as compared to what it was during iSMART.  The cohort of students in iSMART was 

at the academic and professional level always in contrast to the mixture of students now 

enrolled in 6346 after the iSMART program.  Dr.  C specified that some of the students 

were teaching in a community college while working towards their Master's degree or 

earning a second Master’s degree or were enrolled in the MAM program.  This diversity 

didn’t allow Dr.  C to give them hands-on activities such as a lab activity of collecting 

data for a spreadsheet and bringing it back into the synchronous classroom to discuss the 

results.  This course also included self-selected articles that Dr.  C couldn’t use as a basis 

for a hands-on lab activity since she did not know beforehand which articles were going 

to be.  The articles she chose during iSMART were related to the use of technology in 

both science and mathematics.  However, in the current technology course that she 

taught, she was only focused on technology use in mathematics, and planned the reading 

for half of the course, while the other half was based on discussion and presentation of 

self-selected articles by the students.   
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Another activity using synchronous and asynchronous tools was a five-minute 

voice-over video that students were required to make on their technology teaching idea 

asynchronously, and discussion of those ideas was done in synchronous class. 

Interactions between asynchronous and synchronous online sections of the course 

CUIN 8325 comprised of monthly synchronous meetings as well as scheduled individual 

student-teacher meetings.  Asynchronous work involved organizing one’s research.  

Students were at various stages of study such as candidacy, proposal or dissertation.  This 

course appeared to include more asynchronous work as students had to focus on their 

individual research agendas, assigned readings and understanding different mathematical 

educational perspectives while designing their research. 

Asynchronous time didn’t necessarily mean discussion forum every time.  Dr.  C 

clarified that she only skimmed through the discussion posts and monitored them.  But 

the extended projects made up for the rest of the asynchronous time.  The structure of 

equal division of asynchronous and synchronous online instruction became more flexible 

post iSMART.  Differentiation and flexibility of course activities that used a combination 

of synchronous and asynchronous tools occurred in response to academic levels and 

professional backgrounds of students; as the needs of students changed, so did the online 

design of synchronous and asynchronous activity structures.  It appeared to be a natural 

progression to move from a more structured and coherent online course design with an 

academically similar group of students to one that was more flexible and spontaneous 

with an academically diverse student body.  Yet it implied Dr.  C’s ability to decipher the 

needs of students based on their academic and professional needs, and design course 
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activities and multi-layered opportunities that fostered the use of synchronous and 

asynchronous tools for collaboration, knowledge construction and relationship-building 

(Young, Allen & Warfield, 2016), subscribed to academic and technological 

requirements of the program (Tabak & Rampal, 2014) and were beneficial for enhancing 

students’ online learning experience. 

 

The present study explored instructional decisions that influenced changes in 

online course design as well as a choice of online activities and instructional strategies 

over a period of six years. 

Decisions made throughout the redesign process have all focused on bringing 

about changes: changes in our learners, changes in our course, and 

changes in ourselves, as instructors (Parker 2013, p.  113). 

The changes revealed from the data were demonstrated largely in the coordination 

of asynchronous and synchronous online features, strategies to monitor student 

understanding and participation, and technology integration in class, in response to 

divergent academic needs of the student as well as cognitive and technological demands 

of the course content.  The two dimensions that were revealed in the findings were 

changes occurring either as a redesign or differentiation; ‘redesign’ meant that the course 

structure, activities and teaching strategies were transformed to address the changes in the 

course content and student needs, as well as emerged as a reaction to challenges 

encountered in various instructional and design decisions, and through trial and error ; 

and ‘differentiation’ meant understanding student variables and providing equitable 
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learning opportunities to address those individual differences (Hobgood & Ormsby, 

2011).  Typically, differentiation occurs through working with the variables that 

instructors have control over such as the process, content, product, and environment, with 

attention to students’ interests, readiness and learning profiles. 

Dr.  C’s online design decisions influenced changes in the following ways, (1) 

differentiation of course content related reading to suit academic levels and cognitive 

requirements of the students; (2) the redesign of activity structures occurred such that if 

the activity didn’t elicit the required student understanding, participation, and outcomes, 

and didn’t fulfill the instructional objectives as planned, it was either discontinued, 

replaced with another strategy or structurally changed to effectively monitor student 

participation; and (3) redesign of activities related to technology orientation and practice 

as well as use of technological tools to present and share knowledge depending on the 

demands of the course content and academic requirements.   

 

Differentiation of content related readings based on students’ academic needs 

Formative assessment strategies informed the redesign of activity structures that 

occurred post iSMART in the course CUIN 6346 wherein the course content was 

differentiated to suit the student’s needs (Parker, 2013; Hai-Jew, 2010).  Since the 

students were at various stages and grade levels in their academic careers, Dr.  C would 

pick their self-selected articles such that the content was beneficial and relevant to the 

stage the student was at.  Even if the content of the articles was related to a course topic 

such as the use of Geometre in the classroom, often elementary school teachers would 
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select articles related to elementary teaching and high school teachers would pick articles 

related to their grade level.  There were 45 articles to go through, for both students and 

Dr.  C.  She would make notes and categorize the articles identifying their content as 

appropriate for secondary level or elementary and so on.   

Dr.  C would make sure that she grouped students that were at similar grade levels 

so that the article’s content was relevant to their field and level of teaching expertise.  

This strategy is similar to ‘flexible grouping’ as a principle for differentiating instruction 

by process, which emphasizes grouping students based on their abilities and background 

knowledge (Hobgood & Ormsby, 2011).  Dr.  C’s strategy also supported the principles 

guiding differentiation by content (Hobgood & Ormsby, 2011) which included (1) 

different content such as the varied articles were used to teach the same topic to students 

with diverse needs, and (2) augmenting the existing content to make it accessible to 

students by using small and whole group discussions during synchronous class time.   

However, since Dr.  C did not know who made the presentations on which 

articles, she couldn’t monitor an equal distribution of presentations on all three of the 

articles.  She had also created six separate classrooms for small group discussions for 

each of the groups.  This strategy didn’t work in the class observed on March 31st, 2016 

at 5:00 pm.  A lot of the students had logged into class from their phones and therefore 

were unable to move to another classroom.  Keeping that issue in mind, Dr.  C assigned 

only two groups, wherein some students stayed in the original whole group which 

became the Group 1 room and then some who had no technology issues while changing 

rooms, moved to another room Group 2.  Dr.  C reiterated that with the self-selected 
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articles she was trying to include content that was interesting for the students even though 

it was often unpredictable and difficult to orchestrate online discussions of those articles.  

She also didn’t follow this same class pattern every time and would pick the articles 

herself while moving forward with the course content.   

The above example showcases Dr.  C’s experience as an online instructor, having 

the ability to attend to any sudden issues that may arise in a synchronous class, 

understand the affordances and variables associated with online teaching and finding 

immediate solutions without wasting precious class time.  It also implies certain demands 

that an online instructor must comply with when teaching in a synchronous online 

environment.  The live element of a synchronous class requires the instructor to be 

considerate of student situations where they might have issues with the technological 

interface of the learning management system, vigilant to any issues that may arise during 

the class, aware of viable solutions to troubleshoot issues, and spontaneous enough to 

evaluate the situation and make necessary adjustments (Baran, Correia & Thompson, 

2013) without wasting class time. 

Instructional perspectives on assessing student understanding and monitoring 

participation 

Research indicates the importance of timely and individualized instructor 

feedback of students’ online activities to ensure favorable student outcomes and enhances 

instructor presence online (Conrad, Schaeffer, Thomas & Olson, 2017, LaPointe, 2008).  

Dr.  C’s focus for all her courses had always been the accuracy of student understanding 

and active engagement to ensure collaborative knowledge construction.  She considered 
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the timely and appropriate feedback of students’ online discussions and participation as a 

crucial factor contributing to accurate student understanding of the content.   

Analysis of the syllabi and interview data, however, revealed that Dr.  C didn’t 

provide feedback to the students by commenting on every single discussion post in the 

asynchronous discussion forums.  The challenge in assessing asynchronous board was the 

huge volume of data when there are a lot of students involved in the discussion.  The 

discussion posts were threaded and interwoven based on students posts and comments 

thus creating a non-linear sequence of the postings and increasing difficulty in readability 

and assessments (Andresen, 2009).  There is limited literature on the constraints of 

assessment of discussion boards and on strategies that can overcome those constraints.  

Within the context of this study, Dr.  C adopted the strategy of skimming through the 

discussion posts, not responding asynchronously instead using some of the student ideas 

from the posts to initiate discussion in synchronous class.   

Dr.  C called herself ‘the lurker’ who would skim through the discussions posts 

but never comment.  Lurking in asynchronous discussion boards has been associated with 

invisible students or students who rarely participate in the online discourse (Küçük, 2010; 

Beaudoin, 2002).  However, Dennen (2008) has discussed the concept of ‘pedagogical 

lurking’ in terms of students engaging in the process of reading and reflecting on 

asynchronous discussion posts but not providing a tangible product in terms of a post or a 

comment.  Dennen’s research required students to self-report these ‘non-visible course 

activities’ and explain how it contributed to their online learning process.  In the case of 

this study, Dr.  C appeared to be a pedagogical lurker, from an instructional perspective, 
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where although she didn’t provide any visible feedback to the discussion posts, she did 

find alternate instructional strategies to monitor student understanding by incorporating 

the asynchronous discussion ideas into synchronous small and whole group interactions.  

This strategy sheds light on online design decisions that relieve instructors of 

cumbersome instructional requirements such as reading and commenting on lengthy 

asynchronous discussions.  In fact, online instructors can find alternate methods and 

design various other avenues to monitor student understanding.  Informing the students 

beforehand about her alternate assessment strategy for asynchronous discussions allowed 

Dr.  C to modify the way she could provide feedback and monitor understanding.  She 

had the flexibility and spontaneity to alter her assessment strategies so that it was 

convenient to her and at the same time fulfilled the purpose of ensuring accurate student 

understanding and participation.   

This study didn’t have the scope to explore the depths of strategies used to assess 

asynchronous online discourse and elements that Dr.  C used in synchronous class 

discussions.  A recommendation for future study that focuses primarily on alternate 

assessments strategies used in asynchronous discussions has been made in Chapter 5. 
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Redesign of activity structures to monitor student understanding and 

participation.  The PowerPoint slides for the synchronous classes in iSMART revealed 

curricular redesign of activity structures that occurred over the years.  A wrapper activity 

was introduced in 2011 for CUIN 7334 Proportional Reasoning course at the end of each 

class session to discuss or present the key ideas that were highlighted in the asynchronous 

discussions.  It also included sharing of self-selected articles related to the course content 

of that week. 

When asked why the Wrapper activity wasn’t repeated in subsequent years, Dr.  C 

expressed that it proved to be ineffective and cumbersome for her.  It was a cognitive 

overload for her as the wrapper activity involved wrapping up ideas from students’ self-

selected articles.  Dr.  C had to skim through the articles and then provide feedback to the 

discussion posts.  Inability to provide timely feedback, lack of time to read through all the 

discussion posts and feelings associated with discussion-board burnout (Shaw, 2014) led 

Dr.  C to discontinue the activity and replace it with student-led group discussions in 

small and whole groups.  Since she was responsible for the course’s content and online 

design, Dr.  C consistently made sure that students weren’t wrongly interpreting the 

readings, and could think and frame the ideas derived from the readings differently.  As 

an alternative to wrapping, Dr.  C started picking two random members of the groups, 

one who presented and another who discussed.  Other students would respond and react 

to the content presented thus serving the purpose of wrapping up key ideas of the content.  

The redesign of the wrapper activity reiterated the importance of feedback and accurate 

student understanding for Dr.  C.  It was also important to take ownership of her class and 
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of the learning experiences of the students, and is responsible for the teaching aspects of 

online courses (Baran, Correia & Thompson, 2013).   

Another activity that underwent redesign was the Sabertooth reading assignments 

that utilized web-based timeline tools to present key ideas from the chapters.  Earlier all 

the assignment products were due at the end but then Dr.  C changed that strategy to 

submitting assignment chunks throughout the semester.  While assessing the assignment 

products, Dr.  C looked for a summary of the key concepts from the Sabertooth chapters, 

connections to current science and mathematics reform and the use of new technological 

tools for each of the assignments.  Dr.  C wasn’t very concerned which tool was being 

used every time if students had a solid grasp of the content and were following 

assignment instructions.  This strategy helped keep the students on task, learn to use 

various Web 2.0 tools for creatively presenting knowledge (Lan, Chang & Chen, 2012) 

and be accountable for their own cognitive progress continuously throughout the course 

(Gagne & Walters, 2009).   

During synchronous classes, assessment of student learning outcomes was a 

continuous process both in terms of summative evaluation of assignments that they 

turned in during the course as well as formative evaluation to track student understanding 

(Parker, 2013) in small and whole group synchronous online discussions, calling out 

students to lead discussion and get involved in dialogue (Weiler, 2012) and monitoring 

participation of all students in collaborative discussions. 

Dr.  C would place students into small groups and at times another mathematics 

instructor would monitor participation in synchronous whole and small group 
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discussions.  Post iSMART, Dr.  C created six group classrooms so as ensure 

participation of the group members enrolled in the course CUIN 6346.   

Another method that Dr.  C used to monitor synchronous participation was a 

method she created to call on students to present such that all the students got equal 

opportunities to be lead presenters in class.  Dr.  C used a random number generator, the 

numbers would correspond to the numbers on the student roster.  She would watch out 

for any repetitions so that the same student wasn’t asked to present twice in a row.  A 

random number sequence of six numbers would be used to call out six student presenters 

with a corresponding number next to their names on the roster.  The reasoning Dr.  C 

gave for this strategy was that in the past she had a student who never got called out for 

presenting and was afraid of losing a participation grade.  Since then Dr.  C created a 

method to ensure all students were held accountable to present their knowledge in class.  

Often if some students wouldn’t be prepared to present, they would inform Dr.  C so that 

she didn’t call on them.  Sometimes students would email her their presentation so that it 

would be uploaded earlier to save class time.   

In her online course design, Dr.  C ensured that each student contributed their 

voice and opinions to the knowledge construction process through small and whole group 

discussions.  She made sure that student understanding was headed in the right direction 

and found methods to clarify any incorrect ideas that might emerge in the discussions.   
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Growth of attitudes towards technology use and redesign of technology-related 

activities 

Dr.  C’s course assignments required the use of Web 2.0 tools for presentation of 

the knowledge learned.  Her attitude evolved from being apprehensive and even 

apologetic when giving the technology-infused assignments in the first year of teaching 

online (Redmond, 2011) to being confident in enunciating the expectations and 

technological requirements of the courses.  Dr.  C expressed initial apprehension 

(Redmond, 2011) primarily when informing the students of technology expectations of 

the course.  Dr.  C used the term ‘apologetic’ when giving assignments that required the 

use of a new technological tool every time because she felt that since the tools were new, 

they were difficult to use and often didn’t function as expected.  Lack of experience, 

troubleshooting issues and need for the development of technological skills seemed to 

impact the apprehension that Dr.  C experienced initially as an online instructor. 

Experience, exploration, and practice using various technological tools assisted 

Dr.  C in overcoming the initial apprehension that she felt while incorporating technology 

used in her course assignments.  As Dr.  C grew more familiar with technological tool use 

in her online teaching experience, she continued to try out different technological and 

digital tools and shared experiences of trial and error while playing with the tools.  Dr.  C 

perceived herself to have “become more flexible and surveying when you get into a new 

tool”.  She realized that the technological vocabulary was the same for most of the 

technological tools, and the technical skills required were minimum (Tunks, 2012).  She 
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quoted examples such as when one sees a pen icon then one would know it is used to 

write or an eraser icon would be to delete something.   

With experience and practice, Dr.  C was more authoritative in terms of informing 

the students of the courses’ technological expectations without feelings of apprehension 

that she felt during the beginning of her online instructional journey.  Modeling 

technology use provided opportunities to explore and practice different web-based tools 

as well as informed the students about the technological demands of the course.  

Technology is dynamic and susceptible to change quickly.  A lot of teachers and students 

get flustered when it comes learning and mastering new and changing technological 

tools.  However, Dr.  C explained that changing technology teaches students to be more 

compliant to those changes and technologically savvy to updated information. 

She noted, 

“I think that’s a good thing and if you can teach children to adapt to the new 

technology that would make them more savvy when they go out in the real world 

because they would have to keep changing the tools that they use.” 

Some researchers have argued the need for streamlining the creative use of latest 

online learning tools in capitalizing on instructional approaches based on problem-

solving, reflective practice, collaborative knowledge construction and interactive 

discourse to empower learners in individual and group online learning experiences (Lan, 

Chang & Chen, 2012; Hai-Jew, 2010; Bonk, 2008).  Dr.  C ensured that student’s 

cognitive and technological abilities were considered when assigning the use of web-

based and digital tools for course-related assignments.  She said, “I’ve learned if I just 
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give them a couple of tools, they figure it out on their own.” It seemed that although 

course and technology expectations must be informed to the students, it is important for 

online instructors to keep in mind the cognitive and technological capabilities of the 

students.  The technological experiences and demands of the online courses should be 

within limits and not overwhelming for the students. 

The Web 2.0 tools in the iSMART courses were mostly utilized for presentation 

and knowledge sharing purposes (Chiasson, Teras & Smart, 2013).  The students would 

be oriented in their use at the very beginning of the course, in addition to Dr.  C would 

model technology use by incorporating the tools to teach the content during online 

synchronous classes.  The criteria for submitting presentations and assignments specified 

in the syllabi was to use different Web 2.0 tools each time.  In a similar vein, Barber, 

Taylor & Buchanan’s (2014) research focused on ‘digital moments’ that encouraged the 

creation of academic artifacts online using various technological tools for the creative 

expression of ideas.  Furthermore, Tunks (2012) recommended that students should be 

made aware of tool use through the inclusion of various Web 2.0 tools with relevant links 

in the course syllabi, orientation activities or tutorials to enhance technological skills, 

incorporation of assignments that involve tool use and are due once students are already 

familiar with its use.  In addition, the purpose of Web 2.0 tool use was directed towards 

knowledge sharing, creation of relevant course content, communication and collaboration 

between students to develop a learning community (Meskill & Anthony, 2014), 

monitoring student participation, searching and sharing of various other educational 

resources, and model and support innovative instructional strategies in online education 
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to develop technologically savvy academicians and researchers (Ahmed, Almuniem & 

Mbhuh, 2016). 

Dr.  C maintained a working list of Web 2.0 tools that she incorporated in her 

courses for the presentation of major themes from the article readings and knowledge 

sharing assignments.  The list called ‘Cool Tools’ was a dynamic file in Dropbox that 

was updated by her and students with links to the innovative Web 2.0 tools they used for 

various teaching and learning applications.  Tools such as SlideShare and Prezi were 

categorized as presentation tools, while Animoto or Magisto were classified under the 

video creation tools category.   New web-based tools are constantly evolving every day 

and will continue to do so, therefore it is important for instructors to identify the 

pedagogical potential of the tools and select ones that match their teaching and learning 

requirements (Bower, 2015). 

In addition to web-based tools, certain Blackboard features such as the text 

window or instant messages during the synchronous online class sessions developed into 

a productive place where students constructed and shared knowledge, asked questions 

and generated solutions for reflection and further discussion (Martin & Parker, 2014, 

Soon & Fraser, 2011) and facilitated immediate feedback from fellow students and 

instructor (Martin, Parker & Deale, 2012).   Although research supports the use of 

desktop screen sharing, writing on the electronic whiteboard in online classes to clarify 

doubts, share knowledge and experiences synchronously and taking ownership of 

learning (Francis & Jacobsen, 2013; Huang & Hsiao, 2012; Martin, Parker & Deale, 
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2012; Lu 2011), Dr.  C found the desktop screen sharing to have a lag time, and therefore 

discontinued its use.    

Dr.  C emphasized that the understanding and presentations of key ideas from the 

course readings superseded the innovative technology being used.  To further explain her 

stance, she gave the example of a student who submitted only PowerPoint presentations 

for each of the article discussion activities instead of using diverse web-based tools.  Dr.  

C wasn’t tracking across students and didn’t catch this mistake until the student realized 

it and brought it to her attention.  Although the student ended up resubmitting the 

assignments using various tools, Dr.  C specified that if the work was done, and the 

student had a clear understanding of the content, such a mistake could be excused.  She 

said, “My point is to get her to do things and she did.” 

 

Redesign of orientation and practice sessions for technology use.  The cohort 

of teachers in iSMART attended a mandatory face-to-face summer conference to 

welcome incoming cohorts, establish collaborative teams, practice the use of technology 

required for synchronous online classes, celebrate the end of the first year of coursework 

and prepare for the second and final year of the program.  The teachers met face-to-face 

only twice in the year, once for the summer orientation before the start of the program 

and once for the summer conference at the end of the first year.   Training sessions in the 

use of technology for the synchronous computer conferencing environment as well web-

based tools at the orientation were designed to familiarize the teachers with all the 

technological skills involved in the program’s online courses.  The orientation agenda 
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also involved dissemination of various technological tools they would be using for the 

courses such as webcams, Flip video cameras, science tools such as balance beams, 

beakers and calipers, and some mathematics tools like Cuisenaire rods.  The webcams 

were utilized during live classroom, Flip Mino video cameras were employed to 

videotape their teaching, task-based interviews were conducted and hands-on science 

experiments were documented, by the students.   They incorporated screen captures and 

webcam shots to discuss and share solutions to science and mathematics based problems 

in the live classroom.   

The students also had several mock online practice sessions all through summer 

before actual classes started in Fall.  These sessions were used to troubleshoot any 

technological issues that they experienced beforehand so that the synchronous online 

sessions would run smoothly once classes started. 

Since the orientation and mock Blackboard synchronous class practice sessions in 

iSMART, Dr.  C didn’t have the luxury of conducting an in-depth orientation with her 

online students after iSMART as they didn’t have access to Blackboard until the first day 

of class.  Access to the synchronous online room to practice the various features of 

Blackboard and technology integrated assignments throughout the semester were some of 

the strategies that were used to simulate face-to-face orientation activities.  Dr.  C would 

open a Blackboard Collaborate classroom and send the students the link so that they 

could access it, and get acquainted with the technical functionalities of the online 

classroom.  The students used the practice room to upload a PowerPoint presentation, 

write on the virtual whiteboard, do an audio and video check and generally play around to 
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get acclimatized with Blackboard.  Dr.  C also offered an online office hour when she 

would log into the practice room and troubleshoot any pertinent technological issues that 

students might face.  Orientation and practice activities familiarized students with the 

available technological tools and resources, as well as established a collaborative learning 

relationship with their peers (Balzano & Kuo, 2016; Chen, 2007).   

 

Redesign of technology-driven activities in response to issues with the use of 

Blackboard tools.  Dr.  C realized that despite her experience in Blackboard Collaborate, 

there were a few technical design issues for something as simple as uploading a 

PowerPoint file.  Some of the students also pointed out that it was easier to save a 

PowerPoint as images and then upload the .jpeg files.  The whiteboard features where one 

could upload files listed a limited number of file extensions which weren’t even common.  

Dr.  C seemed to be aggravated by the lack of ease of use, such as the inability to upload 

PowerPoint files directly into the whiteboard; the student couldn’t chat or talk, and had to 

close all PowerPoint files while uploading.  She questioned how a sophisticated program 

like Blackboard wasn’t user-friendly. 

Dr.  C stated that few of Dr.  C’s colleagues in the instructional technology 

department might have a better insight into Blackboard Collaborate since they had 

designed their classes in an elaborate and aesthetic manner.  Dr.  C admitted that she kept 

her online class design rather simple and didn’t like it too busy, and hadn’t experimented 

with all the tools offered in Blackboard such as VoiceThread. 
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Dr.  C had specified time and again about the need to have access to technological 

and course resources outside of Blackboard.  Therefore, she didn’t prefer using 

presentation tools such as VoiceThread when the same information could be shared using 

a variety of Web 2.0 tools and the links could be accessed both within and outside 

Blackboard, anytime and anywhere.  The ease of sharing a link inside and outside of 

Blackboard proved to be a more effective way of knowledge sharing.   

Dr.  C reiterated,  

“And so when they’re creating their own things outside of Blackboard learn and 

then just providing a link inside of Blackboard learn then they have it both places.  

And that’s how….  So, I know I don’t take advantage of some of the tools but 

some of the tools are not meaningful because I want them to have access to the 

resources after class is done.” 

Synchronous online features such as breakout rooms for small group discussions 

using audio and video facilities have proved to be beneficial in bridging the perceived 

distance between students and instructors, engaging in collaborative discussions and 

developing a social presence online (Roseth, Akcaoglu & Zellner, 2013; Chuang, 2013; 

Chao, Hung & Chen, 2012).  Dr.  C, however, did not use the breakout rooms as there 

was no archival function.  Instead, she would create small group classrooms that could be 

archived for students to access the information anytime after synchronous class (Martin 

& Parker, 2014; Martin, Parker & Deale, 2012) as well as discuss course-related 

information asynchronously which was shared with rest of the students in the 

synchronous class.  Therefore, the small groups were used more frequently than the 
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breakout rooms to collaboratively create presentations, share knowledge about the article 

readings both in synchronous and asynchronous online time, construct solutions to 

mathematical problems, and develop a learning community online (Hadjinicolaou, 2014). 

Knowledge construction and sharing using web-based and Blackboard archiving 

tools that were available and accessible to all students anytime, anywhere was an 

important aspect of Dr.  C’s course design.   

 

Differentiation in the choice of technological tools to support academic and 

course-related requirements.  Dr.  C indicated that over the years, teachers had much 

more expertise with the use of changing technology and could utilize the web-based tools 

creatively for reflection and knowledge creation (Lan, Chang & Chen, 2012).   Despite 

the adoption of technological innovation by teachers, Dr.  C pointed out that technology 

use in academic conferences was still limited to traditional methods such as PowerPoint 

presentations (Denskus, 2015, Adams, 2006) because of issues of consistent internet 

connections that could efficiently support the technological tools one would otherwise 

need to use.  Dr.  C did point out that there was evidence of some technological 

innovation in academic conferences.  She quoted an example of a plenary speaker at a 

conference who used a poll app for participants to input and showcase poll data and 

embedded video links in his traditional PowerPoint presentation.  She further shared her 

own use of mathematics technology such as the Geometre sketchpad to model certain 

mathematical relationships, an experience one would share at conferences.  However, Dr.  

C reasoned that the world of academia shirks from using innovative technological tools to 
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present knowledge as the ease of use in editing presentations in these tools (for example, 

Prezi) is lesser as compared to in PowerPoint.   

Keeping with these academic traditions, Dr.  C emphasized the use of 

PowerPoints for research-based presentations (Denskus, 2015) in CUIN 8325 to help 

students structure their thought process and shape the content (Wanner, 2015).  The 

learning objectives of the course informed this differentiation of technological tools used 

in the courses (Hobgood & Ormsby, 2011) especially in terms of presentation of research 

knowledge.  This differentiation practice emphasized that focus must be on learning 

outcomes rather than the technology itself, and instructional design must integrate 

technological tradition and academic requirements when needed despite the availability 

of innovative technological tools in academics.  Thus, she could incorporate both 

perspectives into her courses; the students used web-based tools for class assignments but 

used PowerPoint for research purposes.   

 

Summary 

The role of teachers in the online learning environment needs to be explored for a 

definite online pedagogy to develop (Baran, Correia & Thompson, 2011).  Empowerment 

of online instructors in professional development and teacher education programs occurs 

specifically in critical reflections and in the assumptions towards teaching and learning, 

and engage in a consistent dialogue to collaborate with key stakeholders, solve complex 

problems, make meaningful decisions and develop their own voice in the process of 

online instruction.  In addition, such an empowerment of online instructors would be 
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instrumental in the discovery of new pedagogies and innovative teaching practices which 

in turn would empower students and enrich their online learning experiences.  This same 

perspective of empowering students, developing future leaders and researchers, and 

planning online activities from a student-centered and socio-cultural theoretical 

perspective was rooted in the online instructional design of the courses taught by Dr.  C.  

Her online design decisions focused on student understanding, and involved maintaining 

flexibility of the course syllabi to include student-selected content, adjusting the course 

content to suit that understanding, modeling own behavior and sharing research 

experiences to ensure students gain the knowledge and skills required to be future 

mathematics educators, leaders and researchers, such that they could do the same for their 

students. 

 To summarize, changes that occurred in online instructional design were 

influenced by diverse needs of student groups and demands of the course content.  A 

design based approach was identified that informed iterative cycles of design and 

redesign of online course activity structures, assessment strategies and integration of 

technological tools for presentation and sharing of knowledge.  The findings indicated 

design decisions, choices and strategies that remained constant throughout the six years 

of online teaching namely, (1) flexibility of course syllabi to incorporate student-selected 

content and reduce student confusion due to radical changes in the courses; (2) 

development of learning communities and leadership potential of students through a 

combination of synchronous and asynchronous online activities as well as student-led 

small and whole group discussions; and (3) maintenance of instructor presence via small 
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and whole group discussions, sharing of research experiences, modeling technology use 

and online office hours.   

The changes illustrated in this study were identified either as a redesign of online 

activities and strategies in response to issues of timely and constructive feedback to 

discussion forum posts, monitoring student understanding and participation and 

integration of technological tools based on academic requirements and student needs.  

Changes in online course design were also in the form of differentiation of instructor’s 

role in synchronous small and whole group discussions as well as differentiation of 

course content to cater to diverse academic levels of the students.  A growth in 

instructional attitudes towards technological integration in course activities was 

identified, accompanied with differentiation of technological tool use in relation to 

academic requirements of the course content. 

This chapter reported themes that emerged from the various data sources which 

were further discussed considering the reviewed literature as well as using a design-based 

research lens.  The next chapter provides an overview of the study, limitations, 

implications for practice and suggestions for future research. 

 



Chapter V 

Conclusions, Implications, Limitations, and Recommendations for Future Research 

 

This chapter provides a brief overview of the study and summarizes major 

findings as discussed in the previous chapter.  The sections that follow include the 

implications of this study for practice in academic settings, limitations of the study and 

implications for future research. 

 

Overview of the study 

Higher educational institutions have a wider choice incorporating synchronous 

and asynchronous online technologies in hybrid as well as online programs.  Instructors 

undergo pedagogical transformations to redesign traditional face-to-face courses online, 

planning and developing the skills, strategies, and competencies to utilize the online 

technologies in their courses to provide authentic and relevant academic experiences to 

the students (Young, Allen & Warfield, 2016).  Research has focused on student 

perspectives and outcomes in online learning, various aspects related to maintaining a 

teacher presence and professional development requirements of online instructors and 

challenges experienced.  However, research is lacking in terms of an instructor's voice in 

the process of online instructional design and the changes that occur in online 

instructional strategies over the course of an online class or program. 

The transition of instructor’s role to online teaching involves the design of new 

strategies and activities to engage students in collaborative interactions and knowledge 

construction.  Such a transition takes time, requires self-reflection and critique, and the 
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need to identify assumptions and challenge them (Young, Allen & Warfield, 2016, 

Redmond, 2011).  In addition, to understand the changes occurring in online instructional 

strategies, it is important to study online courses taught by the same instructors over a 

course of time (Martin & Parker, 2014).  The purpose of this study aligned to Martin and 

Parker’s recommendations for future research.  This study identified the progression of 

changes that occurred in the online instructional structure and strategies in courses taught 

by the same instructor over the course of six years, including the reasons for those 

changes as discussed by the online instructor. 

A veteran mathematics educator Dr.  C taught online graduate courses for six 

years and was also the designer, instructor, and evaluator of an online graduate program 

for science and mathematics middle school teachers (iSMART).  She was interviewed 

thrice for about an hour each.  The interview questions were related to the online 

synchronous class structure, instructional strategies, and technology use in both 

synchronous and asynchronous sections of the courses.  In addition, data sources, such as 

course syllabi, synchronous class PowerPoint slides, and synchronous online class 

observations were also analyzed using Carspecken’s methodology of qualitative inquiry. 

The results of this study contributed to a pool of literature that will assist online 

instructors, administrators, and educational technologists understand transitions and 

changes that occur in online course structures, use of technological tools and online 

instructional strategies occurring over time.  The findings of this study documented the 

growth on an online instructor and revealed changes occurring in synchronous online 
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class patterns and instructional strategies as well as reasons associated with those 

changes.  The research questions for this study were as follows: 

• What are the changes/revisions that occur in teaching online graduate courses 

over the course of six years? 

• What are the reasons for these changes as explained by the instructor?  Describe 

the instructional decisions and reasons that influenced the process of online 

instructional design, presentation of the content, implementation, and assessment 

of the online courses. 

 

Themes that emerged from the findings shed light on a design-based approach 

where iterative cycles of design-reflection-redesign occurred to capture the process of the 

redesign of the online course structure, coordination of synchronous and asynchronous 

activity structure, changes in teaching strategies, assessment techniques and choice of 

technological tools to construct and present knowledge collaboratively. 

Analysis of the data reflected that constructivist and social learning theoretical 

perspectives formed the basis for all the online courses that were reviewed which 

emphasized that students learn best when they share and construct knowledge 

collaboratively.  The emphasis was on the learner as the key focus and learning taking 

place through relevant interactions and experiences.  Student understanding is the most 

important criteria for the success of any teaching-learning experience, whether face-to-

face or online, and teachers are responsible for ensuring accurate student understanding 
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of the content.  This instructional perspective remained consistent throughout the online 

design of all the four courses over the six-year period. 

Online design strategies that remained unchanged were maintaining flexibility of 

the course syllabi and modeling research and technology behavior.  Sharing individual 

experiences and research agendas helped reassure the students about issues they may face 

in their research journeys, and be more open to revisions that may occur in their research 

agendas.  Modeling technology use informed students of the technological requirements 

of the course and encouraged them to try out different tools for knowledge sharing and 

presentation purposes.   

The analysis of interview transcript excerpts that included keywords such as “but 

now”, “now what I’ve learned to do” and “over time this has happened” emphasized a 

growth in learning new skills and redesigning strategies through trial and error, 

experience and responding to the demands of course content and student needs, that lead 

to restructuring of the various elements of the online courses over the course of six years.   

Redesign of activity structures occurred in response to students’ needs and their 

academic and professional levels.  As the needs of the students and demands of content 

changed, so did the online activity structures and coordination of synchronous and 

asynchronous online formats.  The interactions between synchronous and asynchronous 

online formats typically included archiving group discussions on article readings and 

presenting key ideas from the discussions in whole synchronous classes, although these 

interactions often changed from being structured and coherent to flexible and need-based.   
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Redesign of assessment techniques occurred through changes in activity 

structures to (1) ensure that students contributed their voice and opinions to the 

knowledge construction process through small and whole groups, (2) hold students 

accountable for their work and reduce procrastination, (3) provide an opportunity to the 

instructor to have control of the small and whole group discussions and intervene when 

necessary to clarify incorrect ideas, and (4) allow the instructor to find alternative ways to 

provide feedback to the students asynchronous discussion posts that reduces assessment 

of lengthy discussion threads. 

Further experience, independent exploration, practice and modeling technology 

behavior in class reduced initial apprehension and led Dr.  C to understand the common 

lingo associated with the technological tools.  Redesign of technological tool use also 

occurred to resolve issues of archiving small groups, in response to varying academic 

trends, availability of technological resources and need for orientation and practice 

sessions. 

 

Implications for practice 

This research aimed at uncovering changes in the online design patterns, activity 

structures, assessment techniques and instructional strategies that occur in courses taught 

by the same instructor over the course of six years.  The key takeaways from this study 

indicate, (1) student-centered, social learning and community of inquiry standpoints 

informing the design of online learning experiences, (2) design based perspectives that 

emerged from iterative cycles of design and redesign of activity structures using 
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synchronous and asynchronous tools, assessment techniques to monitor student 

understanding and incorporation of technology use; and (3) instructional strategies 

influenced by principles of differentiation by content, process and technology use. 

When reviewing literature on the instructional perspectives of changes that took 

place during the process of online design and development, the literature pointed to 

transformations occurring in teaching practices, where instructors undergo a shift from 

being ‘intellect-on-stage’ to ‘learning catalyst’ through self-reflection and critique, and 

must receive training in teaching pedagogy and not just knowledge of content to redesign 

instruction with constructivist approaches (Young, Allen & Warfield, 2016).  The 

findings of this study indicated that Dr.  C’s online teaching practices emerged from 

socio-learning constructivist theories that emphasized a collaborative approach to 

knowledge construction and sharing and development of communities of learning and 

inquiry, and that same perspective was translated into online course design, choice of 

learning activities and assessment strategies.  Course design and choice of activities were 

influenced by student-centered values and community of inquiry perspectives and 

included related activities such as asynchronous and synchronous online discussions, 

integration of student-selected content for knowledge construction and sharing, 

facilitating meaningful discourse without interference, to name a few.  The design 

elements that emerged from Dr.  C’s process of such theoretical and value-driven online 

course design and development, may be of interest to institutions and instructors looking 

to create online experiences from constructive and social learning perspectives, and 



129 

 

 

address issues to bridge gaps between theory and practice in online learning settings 

(Alghamdi & Li, 2013). 

The findings of this study pointed to a design-based paradigm and design 

principles that emerged were designed, tested and redesigned within the courses Dr.  C 

taught over the period of six years.  It was identified that while some design elements 

remained the same for her courses, others were redesigned and differentiated in response 

to student needs, content structures, and technological requirements.  The Design-Based 

Collective (2003) recommended that design-based research can be successfully 

implemented in single-setting scenarios for extended time periods, as in the case of the 

present study.  The development of design principles undergoes iterative cycles of testing 

and refinements in a real-world situation, and the set of outcomes that emerge provide an 

empirically tested description of guidelines that can be applied by others interested in 

studying similar settings (Amiel & Reeves, 2008). 

Idealistically speaking, one would hope for a reusable framework of online design 

and instruction to surface, but the challenge with design-based research is that multiple 

iterations and long-term engagements for design-reflection-redesign are needed for a 

theory or a framework (Shattuck & Anderson, 2013).  Most design-based researches are 

situationally based to bring about improvements in small-scale interventions (Anderson 

& Shattuck, 2012) but application to a larger context requires further analysis and testing.  

Therefore, some of the design principles identified in this study can be reused, tested and 

refined; including design elements that remained consistent, namely flexible organization 

of syllabi, as well as the ones that were redesigned and differentiated such as flexible 
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grouping, a combination of synchronous and asynchronous discussion activities and 

choice of technology tools. 

Shattuck & Anderson (2013) evaluated an online training program for instructors 

from various institutions transitioning to online teaching using design-based research 

perspective.  One of the design principles for online training indicated that instructors 

must be trained in “diverse teaching situations which might include requirements to 

(re)design online courses and opportunities to teach in emerging learning environments” 

(p.205).  Instructors encounter many variables in their online teaching and learning 

process such as changing technology, diverse student needs, course content and varied 

academic requirements, and so on.  They will have to draw from previous experiences, 

consider the affordances and pitfalls of the online technologies and may have to rethink 

and restructure their role, their course design, and their instructional strategies.  These 

variables must be considered by training and support programs invested in assisting 

instructors either transitioning to online teaching or finding their voice and establishing 

their persona (Baran, Correia & Thompson, 2013) in the process of online design, 

development, implementation, and assessment. 

Limitations of the study 

The changes that occurred in one mathematics educator’s online instructional 

design, course development, instructional and assessment strategies and technology use 

were studied over the course of six years.  The online instructor conceived, implemented 

and evaluated the online graduate program iSMART as well as taught online mathematics 

courses even after the end of the graduate program.  Analysis of data sources of course 
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syllabi and interviews informed the findings of the study.  The findings indicated an 

intriguing coordination of synchronous and asynchronous online discussions and 

assessment techniques to monitor student understanding and participation.  This analysis 

made the researcher realize that data of asynchronous discussion transcripts as well as 

synchronous small and whole group discourses and synchronous text chats were neither 

considered nor collected.   The analysis of this data would have provided more insight 

into the assessment strategies employed to check student participation and development 

of instructor’s voice in the online discourses. 

This study was conducted in the college of education at the main university 

branch in Houston.  The university has many other branches sprawled across the city, 

also with similar programs in their education departments and colleges.  The online 

instructional changes could be studied in other online courses offered by the department 

in the other branches.  The location and departmental focus is another limitation to the 

study.  In addition, the courses analyzed in this study were of graduate and post-graduate 

level, although online programs are offered at undergraduate levels as well.  The 

academic level would perhaps alter the way online learning experiences and instructional 

strategies are designed and perceived by the faculty and students. 

 

Recommendations for future research 

In this study, very limited literature was found to support the design principle of 

coordination of synchronous and asynchronous activities and discussions.  The way Dr.  

C used the two formats to build knowledge or follow up on knowledge already 
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constructed, as well as the diverse ways she assessed discussions in synchronous and 

asynchronous groups, could formulate an entire study by itself.  As a follow-up or future 

research, the archival asynchronous and synchronous small and whole group discussion 

transcripts could be studied, and Dr.  C’s role in the discussions, strategies to facilitate 

knowledge construction and development of collaborative learning communities, as well 

her techniques to monitor participation and assess student understanding in both the 

formats could be an interesting research to undertake.   

The ‘build from and follow-up’ strategy in this study was discussed in relation to 

the four phases of cognitive presence as part of the Community of Inquiry model 

(Morrison, 2012; LaPointe, 2008; Garrison & Anderson, 2003).  Furthermore, assessment 

techniques used to monitor student understanding and participation in synchronous small 

and whole group as well as asynchronous discussion forums were carried out in varied 

ways.  Dr.  C differentiated her role in the discussions either as a non-interfering presence 

or as a lead depending on the requirements of the course content, in the synchronous 

small and whole group discussions.  Dr.  C assessed the asynchronous discussions by just 

skimming through the discussion posts and bringing back key ideas into synchronous 

class.  Dr.  C called herself the ‘lurker’, a notion that has been discouraged in literature 

and been used to describe students who are invisible and don’t participate in collaborative 

online activities (Kuchuk, 2010; Beaudoin, 2002).  The concept of a ‘pedagogical lurker’ 

(Dennen, 2008) has always been associated with students who don’t contribute to the 

discussion posts but still pedagogically benefit from it (Redmond, 2015; Hellsten, L.  A., 

McIntyre, L.  & Prytula, M., 2011).  In this study, it was used as an assessment strategy, 
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where the instructor was the lurker who skimmed through asynchronous discussions, 

extracted student ideas to initiate discussion in synchronous class and addressed any 

inaccuracies found in the discussion posts.  There is an absence of research that supports 

assessment strategies to monitor student understanding and participation such as ‘build 

from and follow-up’ and ‘lurker’ and is an area that can be pursued to further understand 

online assessment techniques that go beyond a rubric, a grade, and a comment. 

The literature on online teaching experiences focuses on the transformation of 

instructional identities, reflection on established roles and beliefs of teaching and 

learning, and redefinition of teaching practices to suit the needs of the students and align 

with the demands of changing technologies (Young, Allen & Warfield, 2016; Chiasson, 

Terras & Smart, 2013; Redmond, 2011; Major, 2010).  Future studies could examine the 

online instructional journey of novice instructors who are beginner teachers starting to 

teach online.  A novice teacher would go into teaching online without any preconceived 

notions and experience.  Application of theoretical constructs of teaching and learning 

acquired as part of teacher education programs would be put into practice.  The approach 

would perhaps be fresh and learning to teach online would occur as the teaching 

experience increases.  On the other hand, an experienced face-to-face instructor would 

know how to elicit meaningful responses from the students, to engage them in critical 

dialogue, could assess the richness of that discourse in class, and would also know how to 

replicate that online, similar to some of Dr.  C’s strategies.  Teaching face-to-face is more 

hands-on, and ability to gauge student reactions and assessing the effectiveness of one’s 

teaching is tangible and more recognizable.  Consequently, studying how a novice 
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instructor could apply effective teaching theory and practice to an online course or 

program would provide valuable information to ease novice instructors into the world of 

online instructional design, development, and implementation with the required 

theoretical and pedagogical knowledge. 

A similar study with each of the other iSMART instructors using a design-based 

research lens from the very beginning to explore the progression of online instruction and 

changes in online course design, instructional and assessment strategies and technology 

use would be a mammoth task.  Instead, future studies about singular aspects of 

transformations in course design and instruction could add to the online teaching and 

learning database.  The design principles such as the flexible organization of course 

syllabi, differentiation by product, content and technology use, knowledge construction 

and sharing using online discussions and web-based tools, could also be studied 

individually or in comparison to similar strategies employed by other science and 

mathematics faculty in the iSMART program.  It is possible that the same strategies and 

principles that Dr.  C incorporated in her online mathematics education courses, might 

not be the same in other courses and disciplines, in fact, some other teaching strategies 

and practices might be discovered. 

 

Summary 

This chapter drew conclusions from the findings of this study revealing themes 

such as philosophy driven teaching practices, the inclusion of instructor's voice in the 

online instructional design and the integration of technological innovation in online 
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teaching practice.  Each of the themes was discussed considering the researched 

literature.  The section that followed outlined implications for practice at instructional 

and institutional levels, limitations to the study and recommendations for future 

researches that would add depth to the online instructional research database. 

Teaching isn’t free of values and course design shouldn’t be either.  The value 

systems, experiences, pedagogies and evaluation methods, a teacher brings into a brick 

and mortar classroom, the same concoction adds to the skill set needed in online 

instructional design and delivery of courses.  The instructor’s role in online environments 

is multidimensional and dynamic (Baran, Correia & Thompson, 2011).  Involvement of 

instructors in the online design process, participation in discussions to apply theory to 

practical contexts, critiquing and reflecting on instructional practice as well as 

experimentation with innovative technological tools, is vital to the success of the online 

course or program (Cober, Tan, Slotta, So & Konings, 2015).  When instructors are 

aware of the perspectives and practices that they carry with them, and experience the 

ones that they need to adopt, discard or refine in the process of online instruction, a 

potential framework of established teaching principles can emerge to guide efficacious 

design, instructional practice, and evaluation in online teaching and learning. 
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(Appendix A document) 

Figure A1.  iSMART program design.  From “Integrating to learn and learning to 

integrate: A case study of an online master's program on science-mathematics integration 

for middle school teachers”, By Lee, M.  M., Chauvot, J., Plankis, B., Vowell, J., & 

Culpepper, S., 2011, Internet and Higher Education, 14(3), 191–200. 

 

Face-to-face 
experiences

F2F course instruction before translating online

F2F cohort orientation to develop proficiency in technological skills 
needed for the online courses and assignments

Network with peers and instructors at the orientation through various 
icebreaker and team building activities.

Philosophy 
driven online 
activities

Focus on student-centered learning and community building, 
importance of immediate response and feedback

Weekly synchronous online classes held for 3 hours, alternating 
between math and science methods courses.

Development of community, reflective and leadership skills through 
discussion forums, synchronous small group presentations, 
synchronous whole group discussions, grant writing, task based 
interviews and cumulative project experiences.  

Use of social media such as Facebook, Twitter, YouTube and others 
for sharing projects, ideas and concerns related to the program.

Traditional 
support

Training F2F orientation to use BlackBoard Vista, Learn and 
Wimba for synchronous classes and asynchronous 
discussions as well as other web-based technologies.

Phone and email helplines for troubleshooting 
(instructors, design team and teaching assistants).

Instruction Pre-planned preparation of manipulatives and 
models of math and science for interactive 
online lessons instead of virtual manipulatives.
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(Appendix B document) 

 

Topic Domain One: Synchronous Class Structure 

 

Lead-off question 

What does a normal synchronous class look like? From the syllabi of the past 4 years, I 

noticed that whole and small group activities were structured and timed along with 

specific instructions and set of rules for the same, especially in the seminar course.  What 

was the purpose of designing these intricacies in the courses? 

 

[Covert categories: An overall viewpoint on how the synchronous classes were structured 

and what was a normal class designed to look like; Dr.  C’s strategies for changes made 

in class structure over the years; what were the reasons behind those changes; her 

perceptions on what worked and what didn’t; her vision for the synchronous classes in 

relation to her pedagogical beliefs; how were the small and whole group sections in the 

synchronous class structured] 

 

Possible Follow-up questions 

1. I also noticed that you changed the classes from 1.5 hours weekly for the first year 

to 3 hours biweekly classes for the following years.  Why did you make that 

change? 

2. In addition, you had whole and small group work weaved into the classes.  What 

was your motivation behind the way these group activities were designed for 

students to interact in both small and whole groups? How did you manage 

‘observing’ these groups in a class session? 

3. There are some common elements in the syllabi of all your courses such as 

discussions the assigned readings, small group and whole group presentations, 

problem sets, videos, and project work information.  But you also used some 

strategies such as the wrapper but only in 2011 as an end of class activity.  Also, 

sometimes you summarized asynchronous discussion posts in the class and often 

took the lead to discuss a concept or article.  What was the purpose of some of 

these different strategies in the class and how did you perceive their 

effectiveness? Do you remember any other strategies that you tried out during the 

synchronous classes? 

 

Topic Domain Two: Knowledge Sharing Strategies 

 

Lead-off question: 

Each of your courses involved extensive use knowledge sharing through small and whole 

group synchronous discussions.  A common factor each of your classes was assigning 

either a lead discussant or group to lead the presentation and discussion of ideas.  This 

was either a random selection of discussants or a more specific assignment.  I also 

noticed that the set of instructions became more precise over time, different readings 
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were assigned to different groups, question prompts were introduced for individuals and 

groups, and presenters were assigned to lead small and whole group discussions in every 

class.  What was your motivation behind designing these complexities in your 

synchronous classes?  

 

[Covert categories:  How did Dr.  C assign small and whole group discussions and 

presentations? How did she make decisions regarding random discussant selections and 

sharing of student products? What was her role in initiating dialogue (question prompts, 

summarized discussion forum posts)? Why did she keep changing the format of class 

discussions and presentations especially in the seminar course? What was she trying to 

achieve? Did she feel like the seminar course would get boring with just read and reflect 

activities?] 

 

Possible Follow-up questions 

1. Why did you assign discussants randomly in your methods class? In 2013, I 

noticed that you had the groups pick their lead discussant.  Why? Also in your 

seminar course, what was the purpose of lead discussants and why did you not 

specify those requirements in the first year like you did in the later years? 

2. Going back to the Wrapper activity that you used in 2011 for students to share 

articles, how come you never used that strategy again after 2011? In addition, you 

often summarized asynchronous discussion posts to initiate questions and 

reactions from the groups? So instead of small groups presenting their thoughts, 

you often took the lead yourself.  Why so? 

3. You also specified in your class agenda that small group and some whole group 

discussions have to be archived? Why? What did you do with the archives? Did 

you go back to them and pick out points to discuss in the classes to follow? The 

reading discussions were done in the discussion board asynchronously as well as 

small groups synchronously.  How did you feel about this strategy? Did it work 

for you in terms of time and data management? 

4. What were your criteria in assigning different readings to different groups? Why 

did you have such a specific format for discussions – question prompts, small 

group summaries, two presenters in whole group, sharing of student product and 

assignment links? Also, did you randomly pick links to student products to share 

in class or just the ones that met the discussion rubric? 

 

 

Topic Domain Three: Technology Use 

Lead-off question 

It is interesting to notice your synchronous classes included the use of videos – watching 

a video during class or discussing one watched asynchronously.  Not sure how this was 

done – through a link or was the video embedded in the synchronous class or shared 

through desktop or all of the above.  Later years involved presentations by each group, 

sharing desktop or snapshots of problem-solving on their whiteboard.  You also used 
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ChalkTalk screencasts with narration and Popplet to teach concepts for course review.  

What was the purpose of using tools such as screencast videos, popplet, and ChalkTalk in 

the later years? What other tools did you incorporate besides the ones mentioned, 

PowerPoints and video links during class? 

 

 [Covert categories: The strategies Dr.  C used in managing and incorporating the 

learning management system features as well as other web-based tools for instructional 

and assessment (student presentations, assignments) purposes.  How did she plan for the 

use of technological and LMS tools for class as well for student assignments? What was 

her experience in using different technological tools? Did she experience a learning curve 

both for herself and the students?] 

 

Possible Follow-up questions 

1. Based on your class agendas in the PowerPoint slides, there seem to be 

instructions for the use of the interactive whiteboard to write and draw during 

class.  No instructions were there on the whiteboard in earlier years agendas.  I am 

curious to know if you used that tool earlier or was it something that you learned 

and incorporated in your classes over time and that is the reason behind the set of 

‘how-to’ instructions? 

 

2. We spoke about student products earlier and I found that you assigned a different 

kind of project to present the Saber Tooth chapter readings and some other 

readings in the technology course.  All students had to create products using a 

variety of tools (Animoto, timeline, mindmaps, etc.) to present their thoughts.  

What was the purpose of creating presentations using different tools for the 

readings?  

 

3. What were your initial feelings when you started discovering and using different 

technological tools to incorporate in class? How did your students react? What did 

you think about the course products they created? What has been your assessment 

strategy been to assess this wide variety of products? 
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TRANSCRIPT 1 

INTERVIEW 1 WITH DR.  C 

TUESDAY, JANUARY 26TH, 2016 

11:00 AM – 12:00 PM 

 

[1] Introduction – 11th year at the University of Houston.  Currently, I am the chair of the 

department of curriculum and instruction.  But before that I’ve been a math educator at 

the department.  Related to what you’re interested in, I’ve been the director of an online 

master’s program that was designed and implemented over the past 6 years. 

[2] A: So, you’ve been teaching online for 6 years… 

[3] C: I’ve been teaching online since 2009. 

[4] A: This interview is more about iSMART, just the 4-year chunk of courses and in the 

next interviews we will add in all the other courses beyond iSMART.  This interview is 

primarily developed based on all the syllabi review of the iSMART math ed courses you 

teach.   

[5] So, what would your normal online class look like? I noticed that you had a lot of 

different instructions especially in your PowerPoints, in your classes about whole group 

discussions and there were small groups, and go here and open some links or draw 

something on the whiteboard… so what was the motivation behind designing all those 

intricacies in that one normal class? 

[6] C: So, what I’ve learned from online is that I can organize my thinking through a 

PowerPoint.  And so..  which is funny because when I was face-to-face I thought 

PowerPoints were boring and were overused.  But now in an online environment, I use it 

as a cue to me on what I want to do next.  So, when I’m designing my lesson I know what 

I’ve asked the students to do.  I always have some kind of… there’s always a homework 

of some kind of thing that either they will be randomly chosen to talk about or I’m going 

to send them into designed groups or random groups to talk about somethings.  Ummm… 

so a typical class is me start…  opening with here is our agenda for today, any 

announcements that I might have… sometimes there are advising announcements too.  

And then we just open into….and I’ve sequenced it according to things that I want to 

make sure that I cover.  So, the latter things that I know could wait till the following week 

or at the end of my agenda if I’m not sure I’m gonna have time.  And then…ya..  I 

don’t…ya...  I think… I don’t really think much more about this anymore but I tend to…I 

tend to mix it up… I think it was deliberate when I first started but now I think its just 

natural that things get mixed up.  Articles that I know that they are going to present on 

I’ve mixed them with me presenting something… so it’s just not me all the time.  So, I’ll 

do part of what I want to do kind of like a direct instruction and then break into 

something else so that they can break into small groups and have a kind of a refresher or 

use the restroom… stuff like that(laughs).  But I do go for the whole 3 hours.  It's for the 

whole 3 hours and then I’ve designed what will happen after that because I know the 

following week they aren’t going to meet with me.  So, I figured out what I want them to 
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do the following weeks so I kind of do two weeks of planning for every one week that I 

teach. 

[7] A: So, 2 weeks of planning for 2 classes? 

[8] C: Yes, one being synchronous and one being asynchronous. 

[9] A: You said 3 hours.  You changed the classes from 1.5 hours weekly for the first year to 

3 hours biweekly classes for the following years.  Why did you make that change? 

 

[10] C: Well we had to do that.  So, when we had one cohort we thought since we were 

trying to integrate math and science, it would make sense to meet with one and then the 

other back to back in the same night.  We were working together on something… so that 

was the original intent.  But then we started the second cohort, and it was Dr.  Ramsey 

and me teaching the same.  Now we were teaching both cohorts, you couldn’t fit it in the 

schedule that way.  We had to do 3 hours in one class and 3 hours in another class.  So, I 

was a scheduling issue.   

 

[11] A: What was the motivation behind 50% synchronous and 50% asynchronous 

work in the classes? How did you choose the content that would be taught synchronously 

and content that would be discussed asynchronously? 

[12] C: Yeah it really depends on what I’m intending to do.  So, if I’m teaching 

about… umm….  I will try to think about an example.  If I’m teaching… well…ok 

(thinking)…I’m trying to think of some examples.  Oh, with the telescope problem for 

example.  That’s happening towards the end of teaching about direct functions and 

inverse functions.  And so, what happens is early in the semester during some 

asynchronous time I have given them kind of a lab sheet that shows them how to collect 

data using different lengths and different widths of viewing tubes.  So, you could just 

make them yourselves.  It takes a little bit of time to collect that data.  So, they have to try 

to figure out how much they can see on the wall when they are looking through different 

sized viewing tubes.  And there are certain mathematical relationships that come out of 

that if you do that data correctly.  That I will do asynchronously….umm… because we 

don’t really need to discuss it.  But I have them submit their data to me electronically.  

And so, then I have good data and not so good data… which I can then use the good data 

to help teach the relationship that I’m trying to teach in the class.  I use the not so good 

data to talk about how to collect data with children because when they collect data it's not 

so good and haven’t handled well…that sort of thing.  So..  umm… so sometimes my 

asynchronous stuff that they’re doing, I’m using to build from in my synchronous time.   

[13] A: I see.  So, it’s not just a reading articles and discussion on the asynchronous 

forums? 

[14] C: Sometimes it is reading articles….so sometimes it's during my synchronous 

time, we’re doing an activity and in their asynchronous time they are reading an article 

that also did that same activity.  Or it’s the other way around.  Umm… we’ve already 

read about it and then they come to my synchronous time and we actually do it.  So, it 

just depends on what I’m trying to teach and why I’m trying to teach it that way.  So, 
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there is one in the course I’m teaching this week… umm… I noticed that last year when I 

taught this class I had them….their asynchronous time was make sure you know how to 

use a spreadsheet and that you know how to create a line graph.  And I gave them 

specific things that you should, you know, you are a math teacher and you should know 

how to do this anyways.  So, brush up on how you can do so because we’re gonna do 

something in class and then in class, I have an activity that is happening and then in 

asynchronous time they read an article that did the same thing with children. 

[15] A : Ok… 

[16] C: So, either it’s a follow-up or build from…  

[17] A: In addition, you had whole and small group work weaved into the synchronous 

and asynchronous classes.  What was your motivation behind the way these group 

activities were designed for students to interact in both small and whole groups? How did 

you manage ‘observing’ these groups in a class session? 

 

[18] C: Observing is easy…so when… if I have them do… umm..  so, I’m already 

designing in the class I’m doing now..  there are 17 students in a class and so one of the 

synchronous times, everyone is supposed to have their presentation ready and it’s 

supposed to be a 5-10-minute presentation.  But you don’t want to sit through 170 

minutes of presentations.  So, what I do…what I’ve learned to do (emphasis) is with 17… 

I’d probably break them up into 5 groups… maybe 4 groups… maybe 4 in each group.  

And I don’t know them yet… and I don’t know if I’m going to randomly throw them into 

groups or if will purposely into groups.  So, depends on what I know their presentations 

are about.  But..  um… what I do is that I create 4 different rooms.  4 collaborating rooms 

and then I say go into your assigned rooms, and take turns presenting, then archive it.  

And then what I can do when I’m sitting at my computer is I open up all 4 rooms and 

when I go into the room, I can mute it and just listen and then I can move to another…so 

I can hear part of someone’s presentation and I just keep track of it from room to 

room….and I’ll take some notes to keep track of what they’re presenting and who was 

prepared and who wasn’t prepared cos that would happen.  But they’re archiving it… but 

I don’t want them to miss out on what the other presentations were.  So, they’re 17 

people and you send them in groups and you have 5 presentations that night.  Umm… 

their next set of instructions for asynchronous time is to now go listen to the archives of 

the other classrooms that you didn’t go to.  So that they all responsible for hearing and 

seeing everybody else’s presentation because 16 presentations aren't that bad but on one 

night it’s..  you don’t want to do that all in one night.  But you want to know what their 

lesson cycles were about because they will have posted some resources on the discussion 

board and if they see a lesson… they are like ohhh I need to do that one or that’s just like 

what I did before.  I’d like to see them go to the discussion board and retrieve the lesson 

that that teacher did and things like that… so ...  umm...  yeah.  I don’t know if I 

answered your question.   
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[19] And then in the asynchronous time I have them in small groups where they are 

posting their articles and they are only picking only one to do as a group to present to the 

whole class during the semester.  But everybody knows all the other articles are also on 

the discussion boards so people can go and retrieve those articles.  So, it's kind of like 

you have a small group of people do something, you learn what topics they’re doing and 

so if you have an interest you can go to their discussion board and pull up their stuff.  So, 

it’s a sharing place.   

 

 

[20] A: That’s really interesting….  There is something I noticed… like couple of 

common elements in all of the syllabi that I saw from all these years such as discussions 

the assigned readings, small group and whole group presentations, problem sets, videos, 

and project work information.  But you also used some strategies such as the wrapper but 

only in 2011 as an end of class activity.  Also, sometimes you summarized asynchronous 

discussion posts in the class and often took the lead to discuss a concept or article.  What 

was the purpose of some of these different strategies in the class and how did you 

perceive their effectiveness? 

[21] You didn’t repeat the wrapper… 

 

[22] C: Ya I didn’t like the wrapper….  cos I didn’t know how to grade someone on 

their ability to wrap and it's not that you have to grade everything but I wanted to give 

them feedback on how well they brought together the ideas that they heard.  Because I 

think about as a….  if you are trying to design a professional development for teachers 

and you’re orchestrating this whole group…so we are trying to have future leaders so 

they should be leading teachers down that road.  So, if they’ve done something with their 

department I want them to be able to…umm… orchestrate a whole class discussion and 

wrap up the ideas at the end of the session…saying OK this is what we’re walking away 

with.  So that they kind of bring closure to what has happened.  So, I saw doing that, and 

Mimi had given me the idea of wrapping… and…umm… I thought by doing that I was 

giving and helping them develop these kind of skills.  What I didn’t have time for was 

give them constructive critique on how well they did that… umm….  Because that meant 

I had to be on the whole time ready to wrap it up myself and so I had to have my own 

wrapping notes to compare with what they wrapped with.  So, it was just too much 

cognitive overload for me to try to have to wrap up because I had to kind of develop a 

rubric while someone else was wrapping… and well part of it was also because there 

were always articles that they were doing, and I had all these additional articles to read 

and they were not articles I selected, they were articles that the teachers had selected.  So, 

it just didn’t work well for me.  They might have thought it was fine but I just felt I was 

asking them to do something that I wasn’t giving them feedback on and to me, that’s my 

role to give feedback.  So, I didn’t want waste the time doing this thing.  Now what I do 

is I… when someone is always… I always choose two names for each article randomly 
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that night.  And the first name has to present their PowerPoint and then the next person 

has to start the discussion.  And so, they have to in some way respond to the person who 

just presented.   

[23] I’m always trying to find different ways….  You asked me something else… 

[24] A: No, my question was how did you perceive the effectiveness of this which you 

already answered pretty much.   

[25] (laughs) 

[26] Ok...  ummm…...  so ya coming to that picking people out for discussion, I have 

noticed that was a really common element in most of your classes where you either had a 

lead discussant or a group to lead the presentation or discussion of ideas.  So, this was 

mostly random or it was more specific really based whichever assignment it was for.  

Also, I noticed that the set of instructions that you have based on those PowerPoints and 

syllabi, they became really precise, different readings were assigned to different groups, 

question prompts were introduced for individuals and groups, and presenters were 

assigned to lead small and whole group discussions in every class.  What was your 

motivation behind designing these complexities in the classes and how did you come 

about designing these complexities? 

[27] C: I think what you see is me developing my practice.  Period.  Not necessarily 

face to face or online.  So, things that have worked in the past I’m going to continue 

using but things that I don’t feel have worked or that I think I can do better, teaching the 

content ….  Specific content that I’m trying to teach then those things keep being revised.   

[28] A: And this was common with all the courses, right? 

[29] C: I think so, yeah. 

[30] A:  Why did you assign discussants randomly in your methods class? In 2013, I 

noticed that you had the groups pick their lead discussant.  Why? Also in your seminar 

course, what was the purpose of lead discussants and why did you not specify those 

requirements in the first year like you did in the later years? 

[31] C: I really don’t remember that… oohhh I don’t remember. 

 

[32] A: Ok then that is something we can look into….  It's just something I have 

noticed. 

 

[33] You often summarized asynchronous discussion posts to initiate questions and 

reactions from the groups? So instead of small groups presenting their thoughts, you 

often took the lead yourself.  Why so? 

[34] C: Probably control that I wanted to make sure for things.  I think also I wanted to 

let them know that I’ve read their work.  And so right now what I do at the beginning of 

class when I teach, I tell them I’m a lurker...  that often times the way I use discussion 

board is to skim it to get a sense of where people are and I use that information in the 

synchronous but I’m not gonna respond.  And so that’s what I’ve learned from my use of 

discussion board that me reading through how people respond to each other and then me 

responding as well, it's not gonna happen.  I can’t take the media of reading 
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everything….  It doesn’t work well for me.  I can’t process the information for some 

reason.  The only thing I do respond to is the assignment where I tell them to… umm….  

Beginning to know you assignment where they have to post their… umm….  They have 

to use a 2.0 tool of some sort to introduce themselves to the class.  I will go in and if 

people haven’t made it yet… its truly just to get know each other and for me to get to 

know the new people in the class.  Just as I’ve got maybe 6 or 7 new people in the class 

and I’m looking forward to meeting them in some kind of other environment and in every 

semester, I have to update my own getting to know me type of thing.   

 

[35] A: You also specified in your class agenda that small group and some whole 

group discussions have to be archived? Why? What did you do with the archives? Did 

you go back to them and pick out points to discuss in the classes to follow? The reading 

discussions were done in the discussion board asynchronously as well as small groups 

synchronously.  How did you feel about this strategy? 

 

[36] C: If they are randomly assigned to a group then it’s not possible to archive the 

group.  But if I assign them to a specific classroom and I tell them archive then we can 

archive that. 

 

[37] A: So, this was for small groups that you were able to archive or the whole class 

also? 

 

[38] C: The whole class was archived as well. 

 

[39] A: But what did you mean when you said that when they are randomly assigned 

you can’t archive? 

 

[40] C: So, there is a feature in Blackboard where… umm… you can randomly 

distribute them into groups… make sure they get into room… it’s called a ROOM.  And 

so, when that happens then I want to go listen to each room, I just drag my name into 

each room.  If I want to archive the discussions I have to put them in… I’ve to actually 

create Blackboard collaborate classrooms and then tell them you have to go to Red Room 

and Blue room and so on.  Those have the archive feature.  It’s when they’re randomly 

distributed into rooms… they don’t have… they’re called Breakout Rooms.  There’s no 

archiving.   

[41] So, I started to use more often after iSMART because I wasn’t so concerned about 

archiving all the small group discussions.  But other times I’ve had assignments where 

the archived discussion is your assignment.  So sometime your small group has to discuss 
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this article, archive it, I’ll go in and listen to it.  I haven’t done that in a long time and I 

think I did that one year.  But the idea was to… umm… again have them read articles and 

then engage in discussions about them and then for me to listen and provide feedback on 

that.  I don’t know if I assigned anyone to be the lead there. 

 

[42] A: So, you did the going into the archives, that was just that one year…? 

 

[43] C: I think so.  And I think what I would do is I would bring up an archive and I 

would be working on separate stuff and I would be listening to their conversation.  If I 

remember correctly it was the Proportional Reasoning class.  It was something about the 

mathematics that I wanted to track on and hear them talk about the mathematics. 

 

[44] A: Is there a reason why you never did that again? 

 

[45] C: No...  not really. 

 

[46] A: Because I was curious about how you managed all that time and data if you 

were going in to listen on each of the archives…. 

 

[47] C: Yeah, I was working on other things… and so now what happens because 

they’re still submitting video of their instruction.  Now I do the same thing… when they 

are submitting 20 mins and you’re trying to grade this whole package, I’ll bring up the 

lesson and I’ll be listening to the lesson on the second screen while I’ll be working on 

something else.  And then if I hear something interesting then I would turn to look at the 

screen to see what’s going on.  Because this notion… all this grading and they write a 

lesson plan, an evaluation plan, they videotape it and then they analyze their lesson… so I 

try to pick up things in a lesson and see if in fact, that’s what they talk about in their 

analysis.  Because really the deal is they have to reflect on their teaching and so if I hear 

them do something that’s consistent with what we’ve been talking about in class or 

inconsistent, I want to know if they point it out when they analyze it.  It just requires me 

looking at the video the whole time.  In fact, I wonder if it would easier if I ask them to 

audiotape their lessons instead of videotape their lessons next semester.  Cos it’s a hassle 

for them sometimes to get permissions and all that.   

 

[48] A: Hmmm… ok.  I think the whole section is all about knowledge sharing that’s 

why all these questions.  Umm… I wanted to know what were your criteria in assigning 

different readings to different groups? Every group had different articles…  
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[49] C: That was when they picked their own articles…I had an assignment of self-

selected articles… 

 

[50] A: No there were some that you picked…. 

 

[51] C: That I picked for them? Oh then I was doing like the jigsaw puzzle making 

sure that every group… ummm……and then bringing them back together to talk about it 

again. 

 

[52] A: And how did you come up with the format for discussions question prompts, 

small group summaries, two presenters in whole group, sharing of student product and 

assignment links? 

 

[53] C: Again, it's just a matter… it’s kind of incremental….  Reading things….  When 

I was teaching face to face – read the article, write a one-page reflection.  That was 

boring.  It got boring.  And so now it's trying to figure out different ways that they can be 

accountable to do the reading and then a way for me to track whether or not they are 

picking up the big ideas of the readings that I want them to pick.   

 

[54] A: How were you able to assess all of this? 

 

[55] C: Its just formative, you’re just listening.  So, I’ve already read the articles and I 

know what I want them to pick up on.  And so, I’m listening either if I’m skimming in 

the discussion board there’s already a reflection about it, I’m watching to see how they’re 

talking about it.  And sometimes that would be… umm… a reason that I bring it back up 

in synchronous time, if it's an idea that I wanted to make sure was solidified and I might 

bring it back up again.  And sometimes there are some incorrect things that I see out there 

and so I try to think of tactful ways to reinforce it. 

 

[56] A: Ok..  coming to all the different technologies that you used… It is interesting 

to notice your synchronous classes included use of videos – watching a video during class 

or discussing one watched asynchronously.  Not sure how this was done – through link or 

was the video embedded in the synchronous class or shared through desktop or all of the 

above. 
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[57] C: It was just a link.  Those are publicly available links that I pick.  Umm… and 

then...  yeah.  They’re not embedded.  I don’t know how to embed a video. 

 

[58] A: Because as far as I remember, there was a time when you had a whole desktop 

sharing thing and you would click on the video it would come into everyone’s screen. 

[59] C: We tried that a few times but some people would have weak internet access 

and it didn’t work on theirs and/or it would be such a lag time.  What we’ve learned to do 

since then is just paste the link in the chat box, and then people go watch independently 

and then they come back and give a thumbs up to indicate that they’re done watching.  

Because the same thing happens… 

 

[60] A: Is that a literal thumbs up or emoticon thumbs up? 

 

[61] C: Yes or a check mark.  And so something like a Prezi, if a student is going to 

use a Prezi, that also won’t open in that way.  You have to go offsite to go look at the 

Prezi… its interesting cos you can’t… you can’t even if you… ummm….  Share your 

web, even if you put the link in the web part of the whiteboard, it doesn’t always work.  

So just for efficiency, we’ve said OK here’s my Prezi, go look at it. 

 

[62] A: Ok.  Makes sense.  I think you also had snapshots of problem-solving on their 

whiteboard.  What was that about? 

 

[63] C: I think that was to track their thinking… no? I don’t know…... 

 

[64] A: OK! We will look into that… 

[65] You also used ChalkTalk screencasts with narration and Popplet to teach concepts 

for course review.  What was the purpose of using tools such as screencast videos, 

Popplet and ChalkTalk in the later years? 

 

[66] C: That was me trying too..  I’m always having them use different tools.  So I was 

trying to make myself use different tools. 

[67] A: It was much later in 2013 that time.  What other tools did you incorporate 

besides the ones mentioned? 

[68] C: I’ve tried a couple of things on the iPad.  So, there is the additional tools like 

the math tools and something like flipping a coin and pull up a simulation of flipping a 

coin.  So, there is those kind of tools.  But then I still have that Cool tools list that you 

started for me and I’ve never gone back to check if those links still work.  Some of them 
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do and some of them don’t.  and so now I just have a caution this may not work because I 

just haven’t handed it off to someone saying go check if these links work.  And students 

would say hey I saw this one.  And they’ll use it and I’ll make a record of it.  And so at 

the end of this cool tool list...  you know how it was distributed into those categories… 

and here’s a whole bunch that haven’t been categorized yet.  It would just be a list of 

links.  And so, I just give it to them and I also point them to the 21st-century website that 

the LDT team has and say there is some other Web 2.0 tools there as well.  You know… 

go play and you know I just…  what’s nice these days is that teachers are more informed 

of some of those and so they just...  they share the ones that they want to use.  So that 

works out.  So don’t spend any money, this is going to be free….  But the idea is to get 

them to use the different tools.  So, the other people see how the different tools work and 

then hopefully have them use them. 

[69] A: What did you have them use those tools for? 

[70] C: Umm...  so in the Seminar class they had to summarize each of the chapters in 

one of the books we’ve read.  And so, there were I think 5 chapters or something that 

they could do this for, so they had to use a different tool each time.  And then what I 

really should do in this class, the one I’m doing now, so instead of having a PowerPoint 

ready it could be or use any tool that summarizes.  But I just, you know, I have them use 

those things or in fact, in their Lesson Cycles presentations, I say don’t do a 

PowerPoint… prepare or use some kind of Web 2.0 tool to share these components.  So, 

the idea is to give them the criteria of what I want in the thing that you create and then 

they decide to….  So, some of them would create a blog, some of them do lots of 

different things…umm… to share their stuff. 

[71] A: I’m interested in the simulation tools that you mentioned.  So that is something 

different from these? What course was that for? 

[72] C: So, there is ….  This one was my teaching with technology class.  And we 

always go through simulations and there is research about the cognitive overload in the 

simulations.  And so, there is some learning theories that go behind it.  Because teachers 

will think...  oh if I use this simulation then you know… yay! I’ve used technology… 

when in fact you could actually be hindering their learning.  So, there is….  In science 

and in math there are different simulation tools that you could use and you just look them 

up.  And there is free graphing technologies now and so you don’t need to go out and buy 

a graphing calculator anymore.  There is lot of graphing tools but there is lot of different 

kinds of graphing tools and you have to know which one you are looking for, for the age 

group you’re teaching.  For example, when I wanted them to….  The article they were 

going to read was how a teacher used a shared spreadsheet for children around the world 

to input their data of flipping a coin.  And so, the idea was that the experimental… 

umm… probabilities start to converge on the theoretical probabilities when you have 

_________ of trials.  And so, when you have lots of people contributing to the data then 

all the yucky stuff kind of goes away and it becomes almost precisely what you want it to 

be.  And so that was what the teacher was trying to teach them….  The law of large 

numbers… the more samples you have the more examples you have, the more you get 

towards the theoretical.  Umm… when I said use a spreadsheet to the following, someone 
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chimed in and said I used blah blah blah.  I don’t remember what the tool was.  It works 

like a spreadsheet; can I use that.  Yes you can use that.  I just want you to be able to 

create a histogram.  Yeah yeah I can do that with that.  And some of their… the iPad has 

some apps that you can make bar graphs with.  There is a lot of fraction apps and put in 

fractions and stuff. 

[73] A: They would come up with their own list…? 

[74] C: Yeah part of the technology class that I teach, you need to bring 

in…ummm…...  you need to share your knowledge of a technology that teaches a 

specific math concept versus a technology that might be like a Remind 101 that reminds 

students of homework.  That’s a classroom management tool which is fine… or the 

clickers to get immediate feedback on whether or not students are learning well.  Those 

are kind of broad teaching tools whereas then there is some fraction apps.  And so… or 

umm….  In the high school there’s specific apps for teaching about slope… so umm..  I 

try to get them to focus on specific technologies that can help mathematical concepts as 

well as share ideas about how you could manage your class better with these other tools 

that are out there.  That’s fine but the course is supposed to be about teaching with 

technology.  But then there is things about how to use a blog to get your students to 

interact and so that’s more broad but then if you focus the blog on specific math concepts 

then you can use it that way too. 

[75] A: Coming to the whiteboard, umm… Based on your class agendas in the 

PowerPoint slides, there seem to be instructions about the use of the interactive white 

board to write and draw during class.  No instructions were there about the whiteboard in 

earlier years agendas.  I am curious to know if you used that tool earlier or was it 

something that you learned and incorporated in your classes over time 

[76] C: I think I just started incorporating over time.  I mean now I send emails to them 

before class starts that say I’ve already opened a Blackboard collaborate classroom, it’s 

called Practice.  Go in and practice uploading your PowerPoints and drawing and 

importing pictures and using the different parts of the whiteboard.  So that when we’re 

interacting in synchronous time, people are not confused.  Cos, they are all moderators 

like tag them all as moderators so they can all upload things and do things during 

synchronous time.  Because when its only one person it’s a pain the butt.  And I still 

haven’t mastered (1) writing on the whiteboard and (2) typing on the whiteboard.  

There’s two different ways to type on the whiteboard and always… and there’s… even 

the way to take a snapshot of your screen and then bring it into the whiteboard, I think 

because I have two screens, its confusing to me.  Sometimes I accidentally take a picture 

of my kids on the other screen… (laughs) where the dotted line is.  Wait! I didn’t mean to 

import that picture….  But they… on the other end they’re doing things masterfully.  I 

don’t know how they know how to do these things.  So, one of the students, she’s new, 

she emailed me yesterday and said – I did my getting to know you assignment, I put it in 

a Prezi but I can’t figure out how to get my link in blackboard discussion.  I’m like I 

don’t know….  I said post your question on the 24/7 office hours….  Umm….  Someone 

will answer… someone else will know how to do it.   

[77] A: OK! What are the 24/7 office hours? Are those your office hours? 
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[78] C: It’s a discussion board...  it's my office hours….  It’s a discussion board forum 

that’s called 24/7 office hours.  I tell them to subscribe to the forum and this is where you 

post questions where you think either other people can answer your questions… 

[79] A: This is within Blackboard? 

[80] C: Yeah… or umm… if you think other people have the same question – I don’t 

know what you mean by… yeah….  is this really on the syllabus….  The due date was 

this but in the PowerPoint, you said the due date is that… which one’s the right due date.  

That’s probably the question everybody has.  So, post it there and then when I answer 

everyone will see the answer and not answer the question multiple times.  Or if you are 

having a technology question, someone else has already done it.  I know they have.  So, I 

mean I have a wide range of people who’ve been in my classes before.  For example, 

Karen will be able to answer this girl’s questions although she answered later and said I 

figured it out. 

[81] A: I haven’t seen this before.  Is this new? 

[82] C: Yeah, I don’t remember when I started using it.  And then I also have the 

Blackboard Collaborate classroom that’s an office hour spot.  So, if someone… what I do 

… umm… it's interesting because some of the accreditation of critiquing our universities 

or critiquing things, umm….  It’s a count against you if on your syllabus it says your 

office hours are by appointment only.  They wanna know that you’re physically sitting 

somewhere for someone to stop in.  and so what I do in the online environment is I have a 

classroom that I open and so if I teach at 5:30 then I’ll be in that classroom from 4-5 

doing my own work and you can see when someone enters your classroom.  So, if you 

have questions, you wanna meet with me synchronously, umm… let me know… you 

don’t have to let me know.  But you will have to talk to me and let me know that you 

came in because if I don’t notice your name come up that says I just entered your 

classroom, then I won't know because I won't necessarily have my headphones on or I’ll 

be listening to music or something.  So, they have these online office hours where I’m 

sitting in a classroom waiting….  And so, on my, I can legitimately say I hold office 

hours from 4 to 5 every other Thursday.   

[83] A: We spoke about student products earlier and I found that you assigned a 

different kind of project to present the Saber Tooth chapter readings and some other 

readings in the technology course.  All students had to create products using a variety of 

tools (Animoto, timeline, mindmaps, etc.) to present their thoughts.  What was the 

purpose of creating presentations using different tools for the readings?  

 

[84] C: I love that one and I miss it this semester.  The tools were from the cool tool 

list.  And it was so much nicer from me because than make a one-page reflection about 

the chapter over and over and over again, I would just… I could be on my iPad or my 

computer and just click on the link and see what the student walked away with from in 

that chapter.  I got the books at all times so I already know what was in that chapter.  And 

you know they’ve got certain criteria that they’ve to put in their presentation.  And the 

timeline was for them to give me… umm… that was MY attempt to get them to stop 

procrastinating to do the major project of the class.  And so, every two weeks I think I 
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had them something like that… submit… and an updated timeline that showed me of 

what they’d been working on, on that project.  Umm… and I did that with one group.  I 

haven’t done it since then.  Now what I’ve done is that I have that same project broken 

into pieces that this pieces do this, this pieces do here, this pieces do here.  Whereas 

before the whole thing wasn’t due until the end.  And I have the timelines so I can track 

to make sure that they were doing what they were doing.  Now I just… I’ve chunked it 

into pieces so they can submit so that I know the progress so it’s just a different strategy 

for keeping them on task.   

 

[85] A: I think the Sabertooth readings I don’t think you had it in the first year… you 

had them in the second year and then the products came in the subsequent years.   

 

[86] C: They’ve read the book the first year and we just discussed it in class type of 

thing.  And then I don’t know when I started… 

 

[87] A: I think 2012 you started… 

 

[88] C: And that was motivated by… I really need to have them using these Web 2.0 

tools in the beginning of the program rather than the end.  Cos, they were learning about 

it in the class that they teach in the second Fall.  But that was too late.  And so… so they 

were using it… so I had them start using it in the first Spring.  And since then I even 

moved it into… ummm…...  I realized I could move it back into the first Fall.  So, the 

‘getting to know you’ assignment is pushing them to try to do something different to 

introduce themselves.  Because we’ve realized that… umm….  We should really have 

them start… and what’s interesting to me is some of the post-program data that we’re 

getting – I learned so much about how to use technology.  And I’m thinking – Really? 

That really wasn’t the focus of iSMART.  The focus (giggling) was integration of math 

and science which we did not do because the state of Texas doesn’t really promote the 

integration of math and science.  I learned that they learned a lot about teacher leadership 

and they learned a lot about technology.  Those are the ones… I’m like yeah, we had that 

embedded but it's like that wasn’t really what this was about.  But those are good things 

to learn.  (laughs) 

 

[89] A: What were your initial feelings when you started discovering and using 

different technological tools to incorporate in class? 

 

[90] C: Well it was exciting to do that.  Umm… overwhelming because I wanna play 

more with them, I just don’t have time to play more with them.  Umm… and then I’m 
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still surprised that even when I go to these professional conferences, people are still just 

using PowerPoints.  We’re all just still using PowerPoints to display our knowledge when 

there are so many different ways to do it, which is just fascinating to me.  But part of it is 

because when you’re there, your internet is always kind of spotty so you can’t really put 

up a link and know that it’s gonna work in the conference room that you’re at.  So that’s 

part of that.  No… so I enjoy doing that.  I think I’ve stopped experimenting again which 

I’ve noted myself for doing that… but you know to keep doing this class would be good 

because doing the class I’m teaching this Spring because the teachers always bring me 

more technology.  So, I get to learn about it and I make a note of it but I never go and 

watch it, never go and do it.  And every time my computer gets rebuilt so all of the 

free….  Like all downloads, all free things...  umm because I’ve learned about something 

on Thursday night and then it will be on my computer like SlideDog is on my laptop 

because I’ve learned about using SlideDog from somebody and then used it a couple of 

times and then I just haven’t used it since.   

 

[91] A: And how did the students react to it when giving them these assignments? If 

you were to think of reactions over time… 

 

[92] C: You know in the beginning I was almost apologetic to say I really want you to 

do this thing, I know this is tough, but it's really easy, its free, you don’t worry about the 

cost or anything.  Now it’s just – and you need to do this using a different tool every 

time.  I just lay it out as an expectation.  And I nobody pushes back on it.  But in the 

beginning, I was apologetic about it – I know it’s tricky – but I tell them that the plan is 

that I want you to develop an expertise of troubleshooting with new technologies and just 

install it.  It's free, if you don’t like it uninstall it, but try the 30-day trial, those kinds of 

things.  And really the teachers are more up on it than they were 6 years ago.  So, they 

have a lot of expertise, I’ve noticed.  Some people are just on top of using it all the time.   

 

[93] A: Why were you apologetic initially? 

 

[94] C: Because..  I know that when I’m trying something new I’m like… aaah 

(sighs)….  It's not working… I don’t know how to upload this stupid link… now I can 

move it around quickly and I know what I’ve come to look for, there it is.  Cos what she 

said in her email I can’t figure out how to copy the link so that it's not in edit mode.  And 

I’m thinking she probably needs to publish it, there’s probably a publish button whatever.  

And so, I’ve learned some of the lingo of when you create the Camtasia video or do a 

screencast, you’ve got to publish it before you can then share your link.  So, there’s 

things that you learn and it is that way in a lot of different things….   
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[95] Even in a Prezi when you are in an edit mode, you do have to step out of that and 

then there is something that says you want to embed this link or do you want to bring in a 

screencast, or you want to publish it, do you want to YouTube, do you want to… you 

know it asks those kind of questions.  But I can never teach anybody that.  So, I’m always 

just like… and some people will… umm….  So, in other classes if they posted on the 

discussion board, they have a question, suddenly there will be 3 people who have 

uploaded snapshots on – oh here’s what you have to do – and they’ve already embedded 

their arrows – here look at this and then you press on that and press on this.  These are 

people who just put it in there.  I just finally figured out how to embed a snapshot in my 

email message.  And there was a thing out there that said do you want to embed a 

snapshot.  Cos, I would email Velvette and say I’m getting this error and she’d be like 

take a snapshot of it.  And I’m like I cannot figure out how to… I can take a snapshot and 

I would have to attach it to my email.  And I couldn’t….  and other times Velvette would 

send me in the email where the photo was embedded in the email.  I’m like how do you 

do that… I would always forget to ask her.  And Sara McNeil would do the same thing.  

Here’s a quick way to do this and she would show me and I’m like how do people do that 

and I can never figure out how to get my picture to be embedded in there when I’m trying 

to take a snapshot of a screen and embed it in my email.  I finally figured it out. 

 

[96] A: My last question actually to wrap up.  What did you think about the course 

products they created? What has been your assessment strategy been to assess this wide 

variety of products? 

 

[97] C: I gave them the criteria that said you’ve gotta highlight the big ideas of the 

chapter.  I think told them they had to connect it to current reform in math and science ed.  

And then connect it to past reform in math and science ed.  Cos they’ve read some 

historical perspectives.   So, I’ve just watched for those criteria.  I already knew the 

content I was looking for and I told them that they would not get… umm… they would 

not lose points if it was a lousy app that they chose.  Right? I said the point is for you to 

learn how to do it.  I’m looking at the content alone and for you to learn how to use a new 

app.  That’s all.  That’s what the point was.  So sometimes they would put in a link that 

didn’t work and I would give them a 0.  And I’d say – I’ll change your 0, just fix this and 

I’ll you know give you your credit back.  But another way I could notify them was the 

gradebook to put in a grade.  So, I’d put in a 0.  And within 5 minutes they would say – 

here you go, I’ve fixed it.  So, I want it to be risk-free to try the different things.  But they 

would give you the links and as technology’s gotten better, I’ve got a Surface now and 

that would show it well in terms of reading their work in Blackboard without a lot of eye 

strain.   

 

[98] A: What did you think of all the products they made? 
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[99] C: I think they did great.  Some of them were boring.  In fact, one girl she didn’t 

catch that – I said you have to use a different tool each time.  And she created all 

PowerPoints.  And the problem is I would look at them all this week and look at them all 

next week but I wasn’t looking across.  So, I didn’t even notice that she was using 

PowerPoint every time.  And I said something in one synchronous class that…I just 

reiterated my point that I want you to use different tools that’s what I want ….  and I 

wasn’t even identifying her.  I was just saying this is the reason for this assignment type 

of thing.  I get an email later that day that you know that I misunderstood the assignment.  

I’ve been doing PowerPoints.  Can I redo and use different tools? She sent me like 4 

chapters of using a different tool each time and just changed her content over.  So sure….  

(laughs) I didn’t even look… because I wasn’t looking across the students.  I wasn’t 

tracking I need this presentation….  So, I didn’t catch that PowerPoint…PowerPoint… 

Powerpoint… 

[100] A: Is that something you do now? 

[101] C: NO! no….  I just don’t worry about it.  They’re not… they’re not out there to 

try to get around it.  And you know she was an example of – oh my gosh I haven’t been 

following instructions and I’m sorry, let me redo this.  OK, that’s fine.  Cos my point is to 

get her to do things and she did. 

 



 

 

 

 

Appendix C 

Interview Protocol II developed on basis of syllabi review and analyses of CUIN 

8325 and Transcript II 
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(Appendix C document) 

 

Topic Domain One: Class structure of CUIN 8325 – Beyond iSMART 

 

Lead-off question 

Why are the synchronous classes only once a month most times? What does a typical 

synch class look like in this course and how is the asynchronous work managed 

throughout the term? From the syllabus it seems like this course has more weightage on 

asynchronous than synchronous time.  Is so, why? 

 

[Covert categories: Understanding the format of CUIN 8325; how were the synchronous 

and asynchronous sections laid out; what was different about this online course as 

compared to the iSMART online courses, how did Dr.  C feel about online teaching after 

iSMART, what did she do differently.] 

 

Possible Follow-up questions 

1. This is a typical research methods course.  Was there any difference teaching this 

course content as compared to the ISMART courses? If so, how was it different? 

2. There are some date gaps in the syllabi where there is no agenda listed for certain 

weeks.  What is the significance of those dates when nothing was scheduled or 

were those weeks for doing various homework assignments? 

3. The syllabus indicates only PowerPoints needed for reading presentations.  Earlier 

interview, you mentioned the use of various Web 2.0 tools.  Was that requirement 

not indicated in the syllabi and class PowerPoint? Was it optional? 

 

Topic Domain Two: Defining a personal role as online instructor 

 

Lead-off question: 

I noticed a lot of your personal touch in the classes – including sharing your own research 

agenda and how it has changed over time, to using tools and products to introduce 

yourself and updating those in every term.  What is your motivation behind adding that 

personal touch to your online classes? 

 

[Covert categories: Personal expectations and sharing personal information as an online 

instructor; personal information in terms of research agendas and how they have changed 

over time; developing products using Web 2.0 tools to introduce oneself and also 

understanding what expectations she needs to fulfill – giving feedback, tracking student 

understanding.] 

 

Possible Follow-up questions 

1. I also noticed how focused you are on your role as an online instructor identifying the 

need to provide feedback and assuring the students that you are reading their work, 

making sure you are solidifying the big ideas and tracking student understanding.  What 
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is your reasoning behind this need, this requirement of yourself as an online instructor? 

Why is it so important to you? 

 

Topic Domain Three: Trends in Technology Use 

 

Lead-off question 

In your interview, you identified how trends have changed.  Teachers are more abreast 

with technology use than they were 6 years ago.  They are more on top of things and 

often take a lead in presenting you with new technological tools.  In your experience of 

online teaching, what do you perceive as the reason for this change? 

 

 [Covert categories: The perceived changes in technology use of teachers as well as their 

attitudes towards technology and its use in teaching.  What does Dr.  C believe as the 

reasons for this change? How does her being an online instructor encouraging technology 

use effect this change?] 

 

Possible Follow-up questions 

 

4. Do you speak of the above change only with respect to your own online 

experience or have you seen this pattern beyond the classroom? 

5. You also had some contradictions where you said people in conferences are still 

using PowerPoints to present knowledge.  But you also gave a possible reasoning 

about sketchy internet access etc.  In your opinion do you have a solution to 

expanding the avenues available for knowledge presentation in situations like 

these? 

6. From the earlier interview, there were a lot of technological issues that you 

experience personally – pretty much like a learning curve; for example, writing on 

the whiteboard, cognitive overload from discussion boards etc.  Have you ever 

attempted to overcome this curve? Have you discussed with other online 

instructors if they experience the same? 

 

Topic Domain Four: Then and Now Scenarios in Online Teaching-Learning 

Strategy (if time permits) 

 

Lead-off question 

In your interview, there were plenty of then and now scenarios in your interview answers.  

For example: chunking a project into pieces instead of having the whole thing due at the 

end; breaking presenters into groups of collaborative rooms.  You used terms such as 

“Now what I’ve learned to do” or “Before I did this and now I do this.”  How have you 

“learned” to do things differently over time? How would you describe the changes you 

made in the online design and teaching strategies? 
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[Covert categories: Change in teaching practice and learning different strategies based on 

success or failure of previous strategies; Does she have a belief system that motivates 

these changes: Is her teaching driven by something other than just ‘what works, and what 

doesn’t.] 
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TRANSCRIPT 2 

INTERVIEW 2 WITH DR.  C 

TUESDAY, FEBRUARY 9, 2016 

11:10 AM – 11:41 PM 

 

 

[1] A: Why are the synchronous classes only once a month most times? What does a 

typical synch class look like in this course and how is the asynchronous work managed 

throughout the term? 

[2] C: Ya...  the reason for that was because we had to decide I think at the last 

minute to put it online.  And I don’t even think I met at the same time.  Because it was a 

group of 5.  So, what I did was that every month I would send out a doodle poll and they 

would identify when they could meet.  And then… umm… so I think it was designed to 

be… well I knew it wasn’t going to be completely asynchronous.  But because it was 

going to be such a small group, I didn’t want it to prevent them from signing for their 

other classes.  Because those other classes were… umm… department requirements and I 

knew that we could fit in 8325 according to their schedules because it was only the 5 of 

them.  So we met at different times at least once a month.  And not necessarily for 3 

hours… no I think we did meet for 3 hours.  I don’t remember it.  I would have to go 

back and look at the archives.  But that was the scheduling.  But I wasn’t going to give up 

the synchronous and they didn’t want to give up the synchronous.  And then the 

asynchronous… I’d have to go back and look at it… but it really was just contingent 

upon what they were working on.  Because a lot of them were working on their… 

umm… candidacy or dissertation proposals and then I was integrating the content into the 

products they were working on.  So, they had one on one meetings with me during those 

months. 

[3] A: Face to face meetings? 

[4] C: No.  They were still… yeah… so individuals had scheduled meetings with me 

between the synchronous classes to report on their progress and things like that.  And 

then the content that I addressed to all of them like how you organize your candidacy 

paper or your dissertation proposal.  Or… what are different research perspectives in 

math education… those were dealt with as a whole group.  But then individual progress, 

feedback on their writing, that was done on one on one meetings in Blackboard 

Collaborate.   

[5] A: I felt that there was a lot more weightage on the asynchronous part in this 

course.  I’m curious, why? 

[6] C: Probably because it was… I wanted to keep it proportional to the time that they 

are putting into it.  So, it is kind of 50-50 with the synchronous when I’m doing 50% 

synchronous.  But… so probably part of that was holding them accountable for the 

independent work that they had to do in their research agendas. 

[7] A: So, the one on one scheduled meetings add up to the synchronous bit? 

[8] C: Umm hmm yes. 
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[9] A: This is a typical research methods course.  Was there any difference teaching 

this course content as compared to the ISMART courses? If so, how was it different? 

 

[10] C: Well….  It wasn’t… yeah… I wouldn’t call it research methods… I would call 

it kind of helping them have context for what it means to be a member of the math ed 

discipline.  So, I gave them a historical perspective… umm… when the field of math ed 

started, which isn’t too long ago… be 30-35 years ago that the field started.  Maybe a 

little more than that.  And they had readings that talking about what research in education 

looked like and how math ed research developed.  And so… in part it’s kind of like… 

when I look at the research… I can’t remember the name of the class but research 

methods in education.  I paralleled that but it wasn’t methods, it was really perspectives.  

So different philosophical stances you take when you are designing research.   

 

[11] A: There are some date gaps in the syllabi where there is no agenda listed for 

certain weeks.  What is the significance of those dates when nothing was scheduled or 

were those weeks for doing various homework assignments? 

[12] C: Did I give you the PowerPoints? 

[13] A: Yes. 

[14] C: And there was nothing in there? 

[15] A: The PowerPoints were for synchronous, but in the syllabi, you had agendas for 

say week 1, week 2 and then some weeks there would be nothing listed. 

[16] C: Ya well I don’t remember that.  That is something I will have to go back and 

look at.  I could look at that and see what I could remember.  And we could talk on the 

phone about it.  I should have looked at that stuff. 

[17] A: I was curious what it was… 

[18] C: Cos it could also be… sometimes what I do is….  Although I would think it 

would be in the folders when… the syllabus I’m working on right now, the beginning of 

the semester are my assigned readings and the end of the semester would be the ones that 

they’ve selected.  And what I do throughout the semester is once I pick a reading I go 

back to the syllabus and I revise the syllabus.  I don’t repost it on the blackboard but I 

keep an ongoing … umm...  list of what we’re covering in case I want to use those same 

articles in a subsequent course and so I keep track of what articles I chose and I put it in 

the syllabus as if I taught.  And I designate it NEW in red and so I remember that this is 

something I didn’t originally plan but it comes from the self-selected articles that they 

picked.  And so, I’m wondering there might have been….  especially in the 8325, this 

was the first time I taught it online and so I might have only planned the beginning of the 

course.  Not sure… not totally being sure where I was gonna go towards the end of the 

semester.  So, there could be another syllabus somewhere is what I’m wondering. 

[19] A: Do you think perhaps the homework assignments were laid out for those 

weeks? Because you have homework agendas in most of your PowerPoints… 

[20] C: Right… that’s me generating out as we go…and figuring out what it is that I 

wanted them to do. 
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[21] A: You said you taught this online for the first time.  Did you teach face to face 

before this? 

[22] C: Yes… we offer it once every two years. 

[23] A: So how was that transition teaching face to face and then the same course 

online? 

[24] C: Well by the time I was doing it online I was already experienced doing it 

online so it really wasn’t a big stretch for me.  And all I did to prepare for the new 

version was I just went back and looked at the readings.  I knew I wanted to hit on the 

historical perspective which meant that I would use the same readings that I had because 

those were back in the 70s and stuff.  And so, I didn’t….  there was no updated content to 

draw from. 

[25] A: The syllabus indicates only PowerPoints needed for reading presentations.  

Earlier interview, you mentioned the use of various Web 2.0 tools.  Was that requirement 

not indicated in the syllabi and class PowerPoint? Was it optional? 

[26] C: I’m not sure the 8325 people did that.  Because I would have done that with...  

umm… the practicing teachers because I want them to play with the tools that they can 

think about how they can use them with their students.  With the doctoral students, I’m 

pushing them towards what the traditional academic way of presenting your knowledge 

is.  So, may need to be… when they do dissertation defense they can’t do it in a Prezi.  

They shouldn’t do it in a Prezi.  I guess they could… we haven’t moved that far yet.  So, 

I really want them to be… to have kind of a traditional PowerPoint.  They need to have a 

traditional written report that will be their dissertation.  So, I...  you know… pushing for 

the Web 2.0 beyond introducing themselves to each other… umm… I wouldn’t have 

done that. 

[27] A : There were only 5 of them.  How was it teaching such a small group as 

compared to iSMART? 

[28] C: I don’t like teaching a small group.  Because if someone is absent or someone 

isn’t prepared, its really like pulling teeth sometimes.  I don’t like it… which is why we 

offer it only once every two years, so we can fill up the class. 

[29] A: I noticed a lot of your personal touch in the classes – including sharing your 

own research agenda and how it has changed over time, to using tools and products to 

introduce yourself and updating those in every term.  What is your motivation behind 

adding that personal touch to your online classes? 

[30] C: So personal touch is making sure that they get to know each other because 

people are out of state.  So, an introduction.  But even that I don’t follow up enough with 

so….  It would be nice to have kind of an intermediate…...  because actually, we get to 

know each other in the synchronous time.  And so already the newbies have been 

identified in the class that I’m teaching this semester.  In fact, one of them stayed late so 

that he could play with the whiteboard.  He didn’t take my recommendations seriously 

before class that said take advantage of this open classroom, go in and practice uploading 

a PowerPoint and so on.  So, he didn’t participate at all which I noticed during the first 

class.  And then he stayed….  I saw his name still on the roster, and I said did you have 

any questions from me.  No no no I just wanted to play around….  And I said you want 
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me to stay for a couple of minutes.  And he said yeah just stay….  And I could hear him 

saying oh...  I see… oh, I see… so he was...  umm… I think he got unnerved when he 

saw that in fact, his peers had to first upload a power point, so I think he’ll be better 

prepared this time.  So the.  kind of the historical perspective of me (emphasis)… because 

this a doctoral class I wanted to give them… umm….  And I know them.  And so, I know 

the bumps and bruises that they’re already going through and I wanted them to kind of 

see the journey of this is how this happens and this is how it happened to me… what’s 

going on with you is perfectly normal.  Umm….  You have to adjust your research 

agenda according to where you’re hired otherwise you’re not going to get tenure.  If you 

try to stay in your own little bubble you’re not going to get anywhere.   

[31] A: Was that your only motivation?  

[32] C: And I think one of my objective of 8325 was to help them more solidify their 

research agendas.  So, I wanted to give them a story of how research agendas change… 

umm but it’s also just I want to be personally in touch with my students… 

professionally….  Personally, in touch with my students (laughs).  Umm in ways to… 

umm… just to serve them.  I mean that’s what I am (emphasis).  I’m a faculty member… 

I think in my (emphasis)mind when you’re instructor of a course, you’re there to serve 

the students and help make sense of the content that the course is supposed to be 

teaching.  And so, I just do that through personal touch.   

[33] A: I also noticed how focused you are on your role as an online instructor 

identifying the need to provide feedback and assuring the students that you are reading 

their work, making sure you are solidifying the big ideas and tracking student 

understanding.  What is your reasoning behind this need, this requirement of yourself as 

an online instructor? Why is it so important to you? 

 

[34] C: It's not really about an online instruction for me.  That’s just being an 

instructor.  And so, we teach math teachers to do the same thing.  And so, I’m just trying 

to model that behavior.  I mean...  if you work from a socio-cultural perspective of how 

people learn, then those kind of activities are required.  That you need to track on your 

students, you figure out ways to track on your student’s understanding of the content, and 

you adjust accordingly.  And so, we want them… we want math teachers to do that with 

their students.  I want future..  umm… researchers, math ed researchers to do the same 

with their doctoral students.  And so as even as my role as advisor, I want that….  That’s 

what you do… that’s how you instruct, that’s how you teach.  I’m sort of the expert in 

some fields but as their own research agenda that I’m not familiar with they become the 

experts.  But I have the bigger picture because of my… just experience, that I can then 

see how their world fits into the math ed discipline.  Which again is my role to help them 

figure out where they are as math ed teacher educators and researchers.  When they leave 

here….  They have to be able to fly the coup and make it on their own so they have to 

have a big picture.   

[35] A: In your interview, you identified how trends have changed.  Teachers are more 

abreast with technology use than they were 6 years ago.  They are more on top of things 
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and often take a lead in presenting you with new technological tools.  In your experience 

of online teaching, what do you perceive as the reason for this change? 

 

[36] C: I think the schools are more engaged with technology than sometimes we think 

they are… like they don’t necessarily have the graphing calculators we want them to have 

or the lab kind of tools.  But they do have technology and then they do have… they do 

promote… umm… platforms for grades and then….  Sometimes it’s a miss… I don’t 

know what the word is … so they might buy clickers for the teachers, but then not 

provide the right professional development on how to effectively use the clickers… type 

of thing.  I think schools… I know that my children’s teachers are up on using 

technologies, not always the ones that I want them to be using, but I think schools are 

intuned to that.  And they are all using a whiteboard… I mean you can’t walk into a 

classroom without seeing not a whiteboard… the interactive… ummm… 

 

[37] A: The smartboard.. 

 

[38] C: Yeah, the smartboard.  That’s what I was looking for.  Umm….  And right….  

Right from there you are using these different kinds of tools when you’re teaching math.  

And so, I think they’re up on it.  And you have to remember that the iSMART teachers, 

we were looking for teacher leaders and potential teacher leaders.  And so, these typically 

were teachers who were already actively engaged in...  umm… some kind of movement 

towards updating what they do at their schools.  That’s why they were pursuing their 

masters.  And in fact, umm….  Yeah I mean….  I don’t really have a comparison.  I was 

thinking anybody who’s… you don’t get rewards for pursuing your master's degree, the 

school district doesn’t provide any incentive for doing that.  And so, when we have 

someone who wants to pursue their master's degree, it's because they want to be forward 

thinking.  So, it's kind of the characteristic of teachers.   

 

[39] A: You also had some contradictions where you said people in conferences are 

still using PowerPoints to present knowledge.  But you also gave a possible reasoning 

about sketchy internet access etc.  In your opinion do you have a solution to expanding 

the avenues available for knowledge presentation in situations like these? 

 

[40] C: Right… yeah… I mean at the traditional conferences, it is a matter of whether 

or not, the locale has the capacity to do what you want to do.  And so, when its… so for 

example, the plenary speaker that we had at this past conference that I was just at… 

umm….  In the middle of his presentation, he stopped and we were using this app.  It was 

a conference app and so you could go to his spot, take the poll that you wanted to do and 

we watched it.  And so, you know you’ve got 300 people in the room all inputting their 

data, and so… and so in his case, he was using a traditional PowerPoint, he had 

embedded links of video, and then did a couple of polls with us to find out the status of 

why you did this, or… umm… and then… so he did two polls and then he did a… 

umm… it's like a pad….  What’s it called….  It's something that I’ve seen before… it's 
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kind of like a whiteboard.  And so, as we put up our responses, you saw these different 

sticky notes go up on the screen.  I can’t remember the name of it.  I can’t remember the 

name…yeah...  so you would see these different… it was like doing a ChalkTalk 

electronically.  So, we saw evidence of that.  But again, when you’re going in to present 

about your research, you typically do it on a PowerPoint. 

 

[41] A: And do you think that’s a personal thing? 

 

[42] C: I think that’s the world of academia.  I don’t know any… I think we know 

better, but there’s a risk if you put it in a Prezi….  Like you can’t edit a Prezi just as 

easily as a PowerPoint.  So, when you go to a conference and you know you might need 

to finish your presentation a little bit, it’s more time-consuming to finesse it in a Prezi 

than it is just to have your PowerPoint… and I mean… you know… I don’t know.   

 

[43] (inaudible exchange) 

 

[44] I mean we had embedded… so I had an embedded… earlier in the Fall I had a 

video of me using geometric sketchpad.  So, I used a screencast to capture….  Umm….  

Geometre sketchpad modeling the viewing tube problem, which I embedded in the 

iSMART class which was wow… showed how that could model this relationship that 

we’re studying in one of the courses.  So, I mean it’s that kind of stuff that you’ll share 

sometimes at the conference, what you were doing in your class…. 

 

[45] A: Ok...  makes sense. 

 

[46] C: But we had it backed up though.  We had it on a disc in case we weren’t able 

to get Internet.  Right? Yeah we didn’t know….  It says that the rooms will have internet 

but if you’ve ever been out of town you really can’t rely on it. 

 

[47] (Talks about Wi-Fi availability in ed tech conferences) 

 

[48] Or someone has….  So, I was at this conference with Dr.  Goffney a few years 

ago.  And we were told we would have internet in the room, the backup didn’t work, but 

then someone in the room had their own hotspot and said here use my hotspot.  And so… 

connected us to their hotspot.   

 

[49] A: From the earlier interview, there were a lot of technological issues that you 

experience personally – pretty much like a learning curve; for example, writing on the 

whiteboard, cognitive overload from discussion boards etc.  Have you ever attempted to 

overcome this curve? Have you discussed with other online instructors if they experience 

the same? 
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[50] C: No….  I mean… yeah… we would say at our research meetings in iSMART.  

But that’s why I became a lurker instead of actually engaging in discussions on 

discussion boards.  But then other people at conferences….  Umm… they will say – oh I 

need to go up to my room because I need to respond to the discussion board and that’s 

how they are engaging with their students.  And so…...  umm… I think if I were to go 

back to, for example, discussion boards, then I would embed it in my regular 

asynchronous time where I’m going to provide feedback.  But I’d have to be very specific 

on what I’m looking for, so it would change my prompts.  But no… I haven’t… I mean I 

talk to other people, but I don’t seek out other people to say – how do you do this...  type 

of thing.  In fact, I’m always the one who says oh this is what I do.  And they’re like – oh 

that’s a good idea.  I always seem to be the one with the idea instead of getting served by 

other people, and that’s just might be the conversations that I might be having with other 

people….  I don’t know… maybe I seek out people who don’t have the level of 

experience that I have….  I don’t know.   

 

[51] A: In your interview, there were plenty of then and now scenarios in your 

interview answers.  For example: chunking a project into pieces instead of having the 

whole thing due at the end; breaking presenters into groups of collaborative rooms.  You 

used terms such as “Now what I’ve learned to do” or “Before I did this and now I do 

this.”  How have you “learned” to do things differently over time? How would you 

describe the changes you made in the online design and teaching strategies? 

 

[52] C: I don’t know I think it's trial and error….  I think it’s – send an email to 

Velvette.  She’s always been instrumental.  I just talk to other people.  So yeah maybe I 

am seeking other people.  But somewhere like the discussion board, I don’t care….  I just 

need to get out what they’re thinking….and so it doesn’t have to be… I don’t have to use 

the discussion board in a very structured way.  I can use it as a dumping ground if I want 

to.  I don’t know if I’m answering your question.  I think it is just talking to other people 

here and there.  But it's hard here because there aren’t a lot of people who are not 

interacting with them enough.  Like the LDT group….  And we keep talking about, we 

need to have a professional development for the faculty in the department where it’s just 

a panel discussion of what people have been doing.  And we keep saying – yeah, we 

should do that, or we should have Friday brown bag lunches for everyone where 

everyone brings their iPad and looks at different….  Although iPads for me have….  

That’s….  once I got my Surface, I don’t use my iPad except for entertainment now.  I 

don’t use it for work.  That and tracking my girls’ texts… (laughs). 

 

[53] A: So...  umm… I’m curious if there is a belief system or a background that has 

motivated you to make these changes over time in your online design, in your strategies.  

So, is there a belief system or teaching theory that motivates you? 

 

[54] C: It’s not about online.  It's just about teaching.  So, my teaching theory, again, 

I’m trying to figure out where they are, build from there, share the expertise I have and so 
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they’re just… when I don’t feel like it's not fulfilling those goals then I move to a 

different venue.  Umm… yeah…. 

 

[55] A: Have you ever consulted the students? For example, in the interview, you said 

the Wrapper wasn’t working for you but you didn’t say that it wasn’t working for them, 

which is a different case.   

 

[56] C: No, I didn’t ask them.  I did not ask them.  But what I….  the reason it wasn’t 

working for me is that I didn’t feel that I could give constructive, concrete feedback to 

them on their role.  Umm….  Cos part of it is oh they didn’t pick up on those ideas that I 

wanted them to pick up on.  But the ideas that they picked up on were legitimate and so 

it’s kind of like – did you also think about this or that.  But that’s my role when we go 

over it, that if some ideas that are important to me because of the bigger scope that I see 

where the course is going, I’m the one who brings, works it in.  But I don’t want to 

discount what they brought up.  So, I’m always trying to add on.  Unless it's wrong… if 

they say something, but I’ve never really had anybody who’s had this really 

inappropriate….  Not inappropriate but just wrong interpretation of a reading.  It says 

let’s rethink this, let’s frame this differently.  I haven’t had that kind of… If there is 

anything they haven’t gotten into enough detail that I think will serve the group… 

 

[57] A: Finally, what are the online courses that you are teaching this year? 

 

[58] C: Just the teaching with technology course. 

 

[59] A: Is that the same one as iSMART? 

 

[60] C: It’s a little bit different because it’s not iSMART students.  So, I don’t 

necessarily work on the science part.  It’s also only math teachers, those pursuing a 

masters in curriculum instruction with an emphasis on math ed or a Ph.D.  in curriculum 

instruction with an emphasis on math ed.   

 

[61] A: Is there a timeline of your online teaching journey, the year before iSMART 

and after… if you could please talk about it briefly. 

 

[62] C: So, the year before iSMART, the first time I taught online, I did it through…...  

I received some funding from the university and it was for CUIN 7332 which was 

modeled for teaching and learning mathematics.  And I probably had about a dozen 

students that were from masters and doctoral students in that class.  And that was the year 

the hurricane came through.  And so, it was all asynchronous and I had broken it down by 

chapter.  They had a book to read and then each group had to umm….  Was it group or 

individual… I think each individual….  Umm….  We had discussion boards….  Yeah… I 

designed it around discussion boards and so you had to highlight your thoughts about 

each chapter and then respond to other people.  It was discussion board overload.  But I 
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remember I had everybody….  We met face-to-face for the first class and then after that, 

it was all asynchronous.  And I laid out the rules of the course and active, regular 

engagement in the course.  But the hurricane really kind of just….  We petered out 

because of the hurricane.  Cos even when some of us were back online again, other 

people weren’t.  And so, they kept… once they would get back online… they would 

post… they were handing in personal reflections and then also posting in the discussion 

board.  I remember being deliberate about having some individual accountability so I 

knew that they were working and working through the content and then engaging with 

each other.  But the engaging with each other died out because people got discouraged 

because they were behind on their….  On their… like they could write their reflections 

independent of whether or not they could post them.  But they couldn’t get caught up on 

responding to other people’s discussion board comments because you were just…you 

open it up and you see all these people had commented….  And even I didn’t have access 

for a while and so I couldn’t engage in discussions.  So that was the year before and then 

we had iSMART and then I’ve always been teaching online ever since. 

 

[63] A: You don’t teach any face-to-face classes anymore? 

[64] C: No… that’s because I’m the one who is most skilled in teaching online in math 

ed.  And so, when it’s a choice between myself and someone who hasn’t taught online, I 

just take it.  I mean it’s really… it's also a prep for that it’s an easy prep… umm… rather 

than… for me physically being on campus, it’s an easier preparation for me.  And since 

this new role, I’m kind of looking for easier preparation while still fulfilling my 

requirement to teach a class. 

 



 

 

 

 

Appendix D 

Interview Protocol III developed on basis of syllabi review and synchronous class 

observation of CUIN 6346 course and Transcript III. 
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(Appendix D document) 

 

Topic Domain One: Instructional Structure of Online Courses (CUIN 8325 and 

CUIN 6346) outside of iSMART 

 

Lead-off Question: 

I know I have asked you this before but this question is related to the last two classes that 

we have talked about – 8325 and 6346.  8325 didn’t have as many synchronous classes, 

just monthly meetings, and one-on-one sessions when scheduled.  On the other hand, 

6346 involves biweekly synchronous classes.  I want to ask you again with respect to the 

above two courses, how and why did you make those decisions of the amount of 

synchronous time required for the courses? 

 

[Covert categories: Online structure of courses taught after iSMART; what are the 

student groups; Dr.  C’s strategies for changes made in course content and class structure 

as compared to what she did in iSMART; whether changes actually exist.] 

 

Possible Follow-up questions 

How is teaching 6346 now different from teaching during the iSMART years? It 

followed the read, discuss and present format, had lead presenters or discussion initiators 

that would be preselected, involved a lot of ‘things to do’ ranging from presentations on 

reading, to lesson cycles and creating videos of the lesson cycles and capstone projects.  

Is the format of the course still the same? Have you done anything differently in terms of 

the course structure, delivery, and teaching? 

 

Topic Domain Two: Monitoring Student Participation Online 

 

Lead-off Question: 

In the class during the article presentation, I felt there was an unequal division of 

presenters, as only 2 people picked the first two articles and more picked the other 

articles? Is that something you can monitor? Also, there were clearly some ‘talkative’ 

students? I am curious to know if you monitor participation and how you encourage that 

all students participate equally?  

 

[Covert categories: How does Dr.  C ensure equal participation of students in online class 

discussion; is she able to identify non-talkers and talkers; what strategies does she 

employ to encourage an active exchange of knowledge during her online class; what is 

her motivation behind selecting lead discussants for presenting articles.] 

 

Possible Follow-up questions 

What differences or similarities are there in your strategies to promote student 

participation in the 6346 class now as compared to the one you used to teach in 

iSMART? 
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I noticed that only the lead discussant used the audio and video feature at most times.  A 

lot of the questions and comments to what was being talked about were posed in the chat 

window.  Why is that so? Why weren’t the questions asked using audio or video feature? 

 

The technology teaching ideas discussion already had a list of 6 students who would lead 

the discussion.  How did you come up with that list? How do you select who presents 

what? 

 

Topic Domain Three: Instructional Methodology/strategies 

 

Lead-off Question: 

I noticed a lack of interference wherein you were just a passive listener during the 

presentations.  Even after the presentations, you allowed the students to ask and comment 

and gave your input only at the end if needed.  Please talk more in detail about this 

strategy, is this a part of your teaching philosophy? Is this how you conduct all your 

classes, irrespective of online or f2f? 

 

[Covert categories: What the motivations behind Dr.  C’s passive listening during class 

presentations; what are her reasons for giving her input on the discussion only after 

everyone’s comments and only when needed; Dr.  C’s management method to keep track 

of chat window discussion, audio and video presentation as well as questions and doubts 

being posed.] 

 

Possible Follow-up questions 

You were shown as ‘away’ from both the group for about 10 minutes and then you came 

back and were talking in both groups.  Was being ‘away’ just a way of lurking to see how 

students interact when you aren’t actually around? Also, how do you manage to be in 

both classrooms? What is your strategy to keep up with discussions on both groups? 

 

A lot of use of chat window as well as audio.  I found it overwhelming to keep track of it 

all.  How do you manage to keep up with the chat, answer questions being posed as well 

as listen to what is being presented?  

 

In your earlier interview, you said that you build the syllabi as you go.  Do you do that 

with all your classes? What are the motivating factors to do so – course content, groups? 

Have you always done that as part of your teaching practice or is this limited to online 

teaching? 

 

Topic Domain Three: Addressing a Technological Curve 

 

Lead-off Question: 
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I noticed you serve as tech support, giving tips such as increasing screen size or 

troubleshooting tech issues as you go along in the class.  It seems you have become very 

self-sufficient and confident with the technology from when you first started.  How do 

you feel about this change?  

 

[Covert categories: Getting an insight into Dr.  C’s self-sufficiency and confidence as an 

online instructor; how she is able to identify technological issues and troubleshoot them 

during class without any actual tech support being present; how does she orient the 

students in the online technology involved.] 

 

Possible Follow-up questions 

In terms of the tech issues that occurred in class, do you think it’s a learning curve? Do 

these students undergo practice sessions and orientation to troubleshoot before actual 

classes start? Or do they learn as they go? 
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TRANSCRIPT 3 

INTERVIEW 3 WITH DR.  C  

MONDAY, APRIL 4, 2016 

1:00 PM – 2:00 PM 

 

 

[1] A: I know I have asked you this before but this question is related to the last two 

classes that we have talked about – 8325 and 6346.  8325 didn’t have as many 

synchronous classes, just monthly meetings, and one-on-one sessions when 

scheduled.  On the other hand, 6346 involves biweekly synchronous classes.  I 

want to ask you again with respect to the above two courses, how and why did 

you make those decisions of the amount of synchronous time required for the 

courses? 

 

[2] C: So, 8325, the reason… umm… so we moved into a different schedule with our 

doctoral classes where research courses are offered a certain night, core courses 

are offered on a certain night and program area courses are offered on a certain 

night.  And what happened was the night the program area courses are supposed 

to be offered, I had a schedule conflict because I was doing my Wednesday night 

class or something, you know.  So, I had a schedule conflict.  And so, because it 

was only 5 students, I just decided we would do it once a month and since there 

was going to be a lot of their own independent writing on their own, that would 

give them enough time to do things in between.  And I did have some 

asynchronous, not a lot of asynchronous work that they could do.  And it wasn’t 

even the same night every week either or each month either.  It was fill out this 

Doodle poll and I would pick a night that we could teach.  So really it was a 

scheduling issue.  It had nothing to do with the design of the course except that 

they were doctoral students and so with only 5 so it was a smaller number.  And I 

think the content was different too when I think about it.  This one is teaching 

teachers, I mean the 6346 class was teaching teachers.  The doctoral class is 

teaching researchers and that’s what I was focused on. 

 

[3] A: And what group is this for 6346? Teachers in the sense, what program are they 

enrolled in? 

 

[4] C: This is some students who are master’s students in math ed, other students are 

dual credit students and so they are high school math teachers taking 18 hours of 

math classes and 18 hours of curriculum instruction math ed courses.  And that 

program, the math program is pitched as online and so chances are they’re not….  

umm….  in the city.  They’re somewhere else.  So, they’re already online students 

and what they are doing is that...  ok so actually there is 3 different populations.  

You have masters in mathematics students, who are taking 36 hours over in the 
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math department and on that degree plan they can take 2 electives.  And they find 

my math ed courses and cos the program is online, they’re expecting online so 

they are looking for online courses.  So, some of the students are MAM students, 

other students are dual credit students who are ummm…...  we’ve pitched that 

program as an online master’s program, we take 18 hours of math and you take 18 

hours of CUIN and then they have a master’s in education, but they have 18 hours 

of graduate courses in mathematics which gives them… umm… the credentials to 

teach at a community college or to teach in a math department.  And they we 

have… what we call our regular masters of education students who… ummm….  

They’re taking some face-to-face classes and some online classes.  And it just 

happens that because I have 7 or 8 dual credit students and they’re expecting it to 

be online, I have to offer them online and so the regular master's students end up 

taking online classes because the only math ed course we’re offering is online.  

And so that’s what happens with that.  I know it’s confusing and not so related to 

your data. 

 

[5] A: That is interesting.  6346 is a course you taught in iSMART as well.  So how is 

it different teaching it in iSMART as compared to now with these groups? 

[6] C: So, in iSMART, I was covering both math and science.  And so, the articles 

that I chose would alternate between using technology in mathematics teaching 

and using technology in science teaching.  And then I don’t remember when I was 

doing it with iSMART if….  How I used their self-selected articles.  I don’t 

remember because what happens now when I teach this class is that I basically 

plan half of the class but then the second half is based on the articles that they’ve 

selected.  So, I never really know what those articles are yet.  Umm….  I think I 

might have done that in iSMART but I don’t remember if I didn’t do it then what 

I did is I had them use their articles for small groups to pick and then they would 

present the article on one of their nights. 

 

[7] A: Ya that’s what it was.  I have the syllabus review so it was a read, discuss, 

present and then you used to have lead presenters or discussants.  Sometimes you 

had..  I think in 2012 you had two people, someone who was leading the 

discussion and someone else.  So, there were two people leading.  And you also 

had a lot of things to do in the course, you had those capstone projects, and lesson 

cycles and videos and often in class you would embed those video links and in 

class, they would have to watch it and then go back and comment.  So, is that still 

the format with this class? 

 

[8] C: Not necessarily with this class.  Or at least I haven’t been embedding those in 

there.  Ummm… I did… I mean some of the videos that I showed was using 

geometre sketchpad where I’ve used it with the viewing tube problem I did with 

the proportional reasoning class.  But not in this class.  because I know I will do 

that in the proportional reasoning class, so the students who will take that course.  
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Some of them have already taken that course and then others will take that class 

because of what their degree plan says.  And then that class that you were in 

Thursday night…umm….  The articles they selected revolved around GeoGebra 

which is why…. 

 

[9] A: Is that something you specified? 

 

[10] C: No this is something they do.  So, a student….  So, they must have selected the 

article.  Some of them use GeoGebra in their own teaching and so umm….  If ...  I 

don’t know….  Yeah, I guess it was one of their expertise – the 5-min video that 

they did was focused on GeoGebra.  I don’t know what they did….  And so, you 

wouldn’t have access to the discussion board.  So, the technology teaching ideas 

were each person.  What had happened in asynchronous time is those people had 

created a 5-minute voice-over presentation about whatever that technology was.  

And so, everyone had done that the week before and then just opened the forum 

for any other discussion.   

 

[11] A: I did notice that and that is one of the questions later.  So, delivery of the 

course or any teaching strategy that you’ve changed from the way you used to 

teach in iSMART as compared to now, is there anything else? 

 

[12] C: I think it's less hands-on now.  And part of that is because I think is they are in 

different parts of the program.  So, when it was iSMART they were all at the 

same spot in the program and I already knew everything they had done.  And so, I 

was building from previous courses.  This group is a mixture of people, its people 

who are teaching at a community college earning their master’s degree, earning a 

second master’s degree, its people in the MAM program, I haven’t gotten to know 

them….  So, it's just a different group of students. 

 

[13] A: What do you mean less hands on? 

 

[14] C: I think I don’t do much hands-on as in….  well it's less hands-on with this class 

compared to the proportional reasoning class in comparison. 

 

[15] A: Can you give me an example what you mean by hands-on – use of 

manipulative or something? 

 

[16] C: Using some tools, using anything….  Like doing a lab in advance and then 

bringing it back.  At the beginning of this course, we did a….  I had them collect 

data for a spreadsheet or something similar so they were rolling tires or spinning 

something….  I don’t remember what it was.  Because the article they were going 

to read talked about doing that with the students.  So, a shared spreadsheet and it 

talked about how you can collect a lot of data all at once when you share that 



207 

 

 

spreadsheet.  And so, I had them do that on their own first and so I kind of 

replicated what I knew they were going to read about in the article.  But because 

they don’t know the articles that they are going to give to me in the end, I can’t 

give them lab to do related to that article because I don’t know their articles yet.  

So, it’s less planning time for me to be able to incorporate their articles. 

 

[17] A: Coming to the articles, one thing I noticed on the slide with the list of articles, 

in the class during the article presentation, I felt there was unequal division of 

presenters, as only 2 people picked the first two articles and more picked the other 

articles? How does that work? Is that something you can monitor where you have 

equality? 

 

[18] C: That one I couldn’t monitor.  So, what had happened was like I said with the 

self-selected articles, people had submitted articles about GeoGebra, teaching 

articles about GeoGebra.  And I noticed that 1 focused on elementary and 2 

focused on high school math.  And I have elementary teachers and high school 

teachers in that class.  so, I didn’t want to pick for example the high school one 

when the elementary aren’t going to get a lot out of it.  I didn’t want to pick the 

elementary one because the high school teachers wouldn’t get anything out of it.  

And so, in the homework, we did the week before, I listed all 3 articles and I 

posted all 3 articles and said choose ONE that you are an expert on.  And so, 

choose one and then so one of the three….  And I said you don’t have to read 

carefully the other ones, just skim through the other 2.  And then same thing with 

the two research articles.  One focused on teacher professional development and 

the other one focused on something that was actually done in a high school 

classroom I think….  I don’t remember now.  And I said just pick ONE and those 

are kind of lengthy articles, so just pick one to be an expert in.  So that night I 

didn’t know who had….  I couldn’t have randomly selected someone to go over 

that article because I know who had… who wrote… who made… I didn’t know 

what they made PowerPoints on.  And so, my hope (emphasis) was that they 

would be somewhat equally distributed and I was going to group them by….  

Umm… having an expert… so groups of 3.  With the teaching articles, I was 

hoping that someone who did a PowerPoint on that article and next article and 

next article would all be in one group and they would each be experts on their 

given article.  And then I would have multiple groups of 3 and you don’t see in 

the classroom I had actually created 6 separate classrooms. 

 

[19] A: Yes, I got those links you sent. 

[20] C: Oh yes that’s right.  So, I created 6 different classrooms in case I needed 6 

different groups of 3.  Didn’t work that way because they didn’t distribute that 

way and then I had people on the phone which I wasn’t anticipating and so part of 

that was….  it is a little bit more inconvenient to move to another group when you 

are on the phone.  And so that’s why I changed midstream and said… I forgot… 
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who Ashley is on the phone… and Ashley's group…everyone just couldn’t stay in 

the main room so she was the only one.  And someone was on the iPad but he said 

that he could move around when he was on the iPad.  So, I think what I’m trying 

to do with using the self-selected articles… I want to make sure I’m using content 

that they are interested in… umm… but then it leaves some uncertainty in how to 

orchestrate, how to go over them.   

 

[21] A: What do you do then, if that happens and keeps happening… 

 

[22] C: Well I don’t..  I may not do it that way every time because it's problematic 

trying to do it every way.  And then the articles this week that I assigned for next 

week….  Umm… there weren’t any choices this time.  I specifically picked those 

articles this time and I don’t remember which ones they were about.  But I moved 

out of geometry….  I made sure I was….  Because we’ve done….  We did a lot of 

probability and statistics in the beginning that was kind of hint of geometry and I 

don’t remember what the next set of articles are about. 

 

[23] A: Also, there were clearly some ‘talkative’ students? I am curious to know if you 

monitor participation and how you encourage that all students participate equally?  

 

[24] C: My goal with putting people on 6 different groups was to motivate that all 3 

would have to participate.  So that was the other strategy.  Didn’t work that way 

but I did track on who I left in charge of presenting and then sometimes when I 

said we haven’t heard from so and so… I mean that was deliberate.  That’s my 

way of keeping track and I have a… (looks through papers) so I have other notes 

but I keep checkmarks and dates… and so I’ve done a random number generator.  

And so, when I go through calling on people or telling people that they are going 

to be the lead presenter, these numbers correspond to the numbers here.  So, I’m 

going through this roster making sure that different people are called on 

eventually.  May not happen until 2 classes that everyone’s been called on. 

 

[25] A: So, this is your first class… 

 

[26] C: Right as I’ve gone through that.  And other times when someone doesn’t have 

something… and here I am mindful that one is repeated.  And so, I’ll probably 

skip over.  So, I’m kind of watching for repeats like I’m not going to ask that 

person twice in a row to present.  Like person 5 and person 5.  But I’m tracking 

on some of these as they go.  And I forgot why I listed their names… oh I think 

part of that is the technology teaching ideas are those.  Umm… and so on March 

10, I was calling on 11,9,3,6,13 and I had written their names above and below so 

I knew who I was calling on.  And I have other scratches of paper… its all around 

my computer, at home that I go through… 
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[27]  
 

[28] C: So, one of the reasons that I started doing this I think was… I don’t know how 

many semesters ago but a student said to me and emailed me separately and I was 

doing random assignments, and towards the end of the semester, she said I’m 

concerned because participation is part of our grade but you’ve never called on 

me.  And I know you are doing it randomly but my number never comes up.  And 

I went “Aaah” and I realized she was right, I had never chosen her to be the lead 

presenter.  And I was like aaa I can take care of that.  But I do get emails from 

students, that say either they’ll send me their PowerPoints in advance, they say 

they are having trouble uploading PowerPoints, here’s mine in case… because 

they don’t like that delay when you’re waiting for someone to upload.  Or they 

say such and such happened and they didn’t prepare their PowerPoint.  Can you 

try to make sure that I’m not called on… (laughs) And I’m like yeah, I can work 

on that.  And so, it's random but not really random.   

 

[29] A: I don’t remember you having a strategy like that in iSMART or maybe I don’t 

know… 

 

[30] C: No, I didn’t start that till the second year or the second semester.   
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[31] A: Oh, ok so how was it in iSMART to ensure participation because that was a 

much larger group that would be a minimum of 24-26…. 

 

[32] C: I think that was putting them into small groups to present.  I was hoping for 

that.  And then there were times when Shea would monitor….  She’d go back and 

look at that… what we noticed during that first year was that sometimes there 

were people who chose not to participate or they were participating highly in the 

chat room.  That was when they were not necessarily using their webcams.  So 

now we make it a requirement that you are using your webcams.  But I wasn’t 

following through with that this past time. 

 

[33] A: Yes, I noticed that.  I noticed that only the lead discussant used the audio and 

video feature at most times. 

 

[34] C: We don’t leave our audio on because we get too much back noise, you get too 

much echo.  So, you only leave your audio on when you’re talking. 

 

[35] A: A lot of the questions and comments to what was being talked about were 

posted in the chat window. 

 

[36] C: Yeah, the chat has become a really productive place.  They’re not goofing 

around either, they are asking good questions and saying things.  And so, the 

speaker has to keep monitoring the chat. 

 

[37] A: Why weren’t the questions asked using audio or video feature using a raise 

hand or something? 

 

[38] C: Yes, they can.  They were choosing not to. 

 

[39] A: Is that something you have specified? Or is it just an understanding… 

 

[40] C: It’s a strange one in this group.  It's more often in this group that they are 

putting their questions in the chat.  And sometimes I read some of the questions 

myself out loud to the whole group.  Like so and so was commenting on, does 

anyone want to comment on that… or… 

 

[41] A: The technology teaching ideas discussion already had a list of 6 students who 

would lead the discussion.  How did you come up with that list? How do you 

select who presents what? 

 

[42] C: Oh, that was just random again, that’s how I distributed them.  It was probably 

alphabetical.  Because I put them in batches because we don’t want to do 15 
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technology teaching ideas all in one night, so I spread them out over 6-week 

period or 5 and 5.  So what they do is they posted the week before and all of us 

look at the video and when we come to class, you can ask additional questions. 

 

[43] A: so that is the asynchronous part? 

 

[44] C.  Yes, that is part of the asynchronous. 

 

[45] A: I noticed a lack of interference wherein you were just a passive listener during 

the presentations.  Even after the presentations, you allowed the students to ask 

and comment and gave your input only at the end if needed.  Please talk more in 

detail about this strategy, is this a part of your teaching philosophy? Is this how 

you conduct all your classes, irrespective of online or f2f? 

 

[46] C: That’s for any of my classes – online or face to face.  Because… I’m intending 

the content to be what helps them develop more knowledge.  I really don’t have 

any additional knowledge to offer except that sometimes I have more resources 

than they have.  And in fact, most of the practicing teachers have more experience 

of using technology with children than I do.  It's been years since I’ve been in the 

classroom.  I mean the only technology I utilized when I was teaching here in 

Pearland was the graphing calculator.  Which I learned a lot and I integrated that 

throughout.  But the kinds of technology that these teachers have access to is very 

different to what I had. 

 

[47] A: So that strategy is consistent with all your online and face-to-face classes? 

 

[48] C: Probably the 8325 class I probably took more of a lead on that because some of 

it was going over how to organize a paper or your dissertation or noticing how 

publications are organized and how that parallels how the dissertation is 

organized.  More so that was information or how different models or different 

theoretical perspectives about research in math ed… I feel like I have more 

information to share with the group on that.  But something like integrating 

technology I took more of a lead in the beginning when I was teaching them about 

TPACK.  So, giving them knowledge about that and then so they are developing 

their understanding of what TPACK is.  And then a couple of articles that talked 

about… ummm….  What the message I want them to get and this is the message 

that they got was how teachers will use technology but in a superficial way… but 

then they counted off….  Counted as… umm….  it is not as explicit as that but 

you know talks about – well you could use technology for drill and kill and this is 

the kinds of mathematics that they learn when you use technology for drill and 

kill.  Or you can use technology to develop concepts and this the theory behind 

what people believe about learning and they are using it this way.  And they kind 

of like – ohhhh I’ve only been using technology for drill and kill and you know 
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and so and I am trying to get them to think beyond the game-oriented using 

technology versus actually developing mathematical concepts with technology.  

But they were pulling that… I was trying to get them back onto that Thursday 

night and they were, all of it was I don’t have time, I don’t time, I don’t have 

time…… but we are in a Starr testing time so they are feeling stressed from the 

test. 

[49] A: You were shown as ‘away’ from both the group for about 10 minutes and then 

you came back and were talking in both groups.  Was being ‘away’ just a way of 

lurking to see how students interact when you aren’t actually around? 

 

[50] C: I usually… what I do is I can go into… so I can turn down the volume and go 

into the other class and turn up that volume.  And usually I turn off my away 

button and that’s my way of indicating to them that I’m back.  And I didn’t.  I 

realized I wasn’t turning my away button on and off and the reason I do it that 

way because when I used to actually physically leave the classroom, you get the 

bubble that says Jennifer Chauvot left the class.  and when you come back you get 

the bubble Jennifer Chauvot joined the class.  and it would always mess them up.  

And I’ve learned how to go from one class to another.  But I was supposed to 

have switched my away button.  So that was ….  that normally I turn my away 

button ON so they know I’m there.  Because I don’t mean to be eavesdropping or 

anything like that.  I’m there to listen.  And I did intervene a couple of times when 

someone asked something. 

 

[51] A: Yes, at some point of time you were in both of classrooms… 

 

[52] C: I’m always in both.  Which one I’m listening to is the one I’ve turned off the 

away button.  And that’s what I was forgetting to do. 

 

[53] A: So how you do you manage both? 

 

[54] C: Oh, because I have two screens so I can see what presentation they are doing.  

And who’s presenting.   

 

[55] A: Even with the chat window that was moving really fast, I found it really 

overwhelming. 

 

[56] C: I’m used to it. 

 

[57] A: Is that something developed over time? 

 

[58] C: Over time I have developed just the habit of following the chat while talking or 

while listening to the presentation. 
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[59] A: Do you make any notes? 

 

[60] C: I do a little bit I don’t think I brought them with me.  But I wrote a little bit of 

notes just to facilitate discussion if nobody had anything to say. 

 

[61] A: In your earlier interview, you said that you build the syllabi as you go.  Do you 

do that with all your classes? What are the motivating factors to do so – course 

content, groups?  

 

[62] C: Well part of that is again the self-selected articles.  And so, I don’t always 

know what activities I might do because of not knowing the articles.  And so, I 

tend to plan out half or so of the course.  I know the big projects or the big things 

that will happen.  But some of the details are coming from them and so I build 

from there.  So that’s normal for me. 

 

[63] A: Have you always done that as part of your teaching practice or is this limited to 

online teaching? 

 

[64] C: Well I don’t know if I’ve always done something like that but my practice as a 

teacher educator has developed that way. 

 

[65] A: Developed from where? 

 

[66] C: It’s developed from having a complete syllabus and then revising it as I go.  

And now knowing it's just going to get revised anyways I give them enough so 

that they feel like they can see the big picture.  But rather there’s more difficulty 

with students when you give them a solid syllabus with all your deadlines and all 

your dates and everything and you start changing it, they fall apart seeing this.  

But you said it was due – it’s always in their favor but it messes them when you 

start changing things and so rather than change things, I just inform them as we 

go.  The big things are on the calendar and I never change those dates.  But the 

little things… and it also helps because they know they have to be at the 

synchronous session, they HAVE to be there.  They know that the most recent 

information is in the PowerPoint, but they feel that they miss a lot when they can’t 

be there for the class.  And so, it keeps them because teachers… 

 

[67] A: I noticed you serve as tech support, giving tips such as increasing screen size 

or troubleshooting tech issues as you go along in the class.  It seems you have 

become very self-sufficient and confident with the technology from when you 

first started.  How do you feel about this change?  

 

[68] C: Well I mean it's nice to be able to have that knowledge but I still don’t use the 

tools that are in Blackboard Learn to any extent of what they could possibly do 



214 

 

 

for me.  And I’m aware of that.  So, I mean I’m doing very simple things like 

uploading PowerPoints, and I don’t like the whiteboard that much but that’s the 

only thing we have.  Like there’s two tools that you could use to time and I 

always get mixed up and never get it right.  But there’s two ways – you can put in 

like a text box and type or you can type directly on the screen and its two different 

tools on that and I never remember which one or which one I like better. 

 

[69] A: You’ve gone through so many different versions of Blackboard Vista, Learn, 

Collaborate.  How do you feel you have grown in terms of using such a changing 

technology? 

 

[70] C: Well just I mean...   I think I’ve become more flexible and surveying when you 

get into a new tool – let me see what can I click.  Kids do it all the time when they 

get a new app, there’s a common language in technology now to know – when 

you see a little pen thing that’s probably what you can write with or you see the 

little eraser it's probably how you can delete something.  And so, I think… and 

that’s part of what I tried to say Thursday night because they kept saying the 

technology keeps changing.  I think that’s a good thing and if you can teach 

children to adapt to the new technology that would make them more savvy when 

they go out in the real world because they would have to keep changing the tools 

that they use.  I mean even this weekend I got a new… so I went from the 

Samsung 4 to a 7 and there’s the little things that are different.  Couldn’t figure 

out how to sync my text to the car, and ohhh I have to turn on when I’m driving.  

But you kind of figure out as you go. 

 

[71] A: In terms of the tech issues that occurred in class like someone couldn’t upload 

a PowerPoint or someone kept getting bummed out of class.  Do these students 

undergo practice sessions and orientation to troubleshoot before actual classes 

start? Or do they learn as they go? 

 

[72] C: The only thing I did now is maybe a week or two before classes start is I send 

them a link like I sent you the link.  So, the class, the Blackboard is accessible to 

me.  It's not accessible to them until the first day of class but I can send them a 

link like I did for you and say – hey here’s a blackboard collaborate classroom; go 

play; learn how to do this… so it’s kind of like a scavenger hunt but I don’t give 

really the scavenger hunt but I say – practice uploading a PowerPoint, practice 

writing on the board, go through… you could do your audio check, you could do 

your audio and video and this and that.  And I also invite anybody – let me know 

when you are going to be in there, let me know when you’re gonna be in there, if 

you want me to be in there to talk to you, to figure out, to troubleshoot, let me 

know.  Or I’ll give them some times when I’ll be in the classroom and so I’ll put a 

time….  Like an office hour and so I can be working at my computer, I can go 

into blackboard collaborate, if I see the little bubble come up then I know 
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someone has joined me and so I’ll say if you want to troubleshoot with me….  

umm….  because I’ve learned if I just give them a couple of tools, they figure it 

out on their own.  And then the people who’ve been in the class before help the 

newbies and sometimes the newbies already know how to do it.   

 

[73] A: It’s a learning curve for them? 

 

[74] C: It’s a learning curve for them, by the end of the first class they know… if fact I 

told one of the students, Dylan, he’s new in my kind of teaching.  He’s used to 

teaching the asynchronous math classes.  He stayed late after the first day and I 

stay in class until everybody leaves.  So, I talked on the microphone – I said 

Dylan, did you need something, did you have any questions? He said no I just 

want to play on the whiteboard.  And I said do you know there’s a classroom that 

says….  A classroom to practice in.  I have an open classroom that says… I said 

you know there’s a different classroom that you could… you’re welcome to stay 

here but there’s another classroom that I’ve set up, that’s open 24/7, you can go 

on in and play with it.  Because these synchronous classes I have a grade attached 

to it, so when they log in a 1 goes into the grade book and then it shuts end of that 

day and then I open a new one for each synchronous class.  umm….  For every 

two weeks.  You could do it so it’s a repeated class but something funky 

happened with the gradebook and so I’ve learned that every day that I’m going to 

teach, I will just open a classroom and…. 

 

[75] A: So, is that a new set of links for every two weeks? 

 

[76] C: Well the 6 that I did no… for those….  I do realize because I do have some 

people who are on the road and they can’t get in on time… that they need….  they 

need those phone numbers and there’s a different one for everyone and so its I 

didn’t know which class, what group people would go in….  I needed….  People 

need the phone numbers and if they have trouble logging in, they need a phone 

number to call in. 

 

[77] A: So how are those groups different from breakout rooms? Wouldn’t it be easier 

to just put them in breakout rooms during class or does it have to be these separate 

class? I just thought it was a lot of work to do these links. 

 

[78] C: The problem with breakout rooms is that we can’t archive them.  So, two 

weeks ago their homework was to go into small groups and to do something – 

can’t remember what.  And they had to archive it and the way I had it broken up, 

everyone was presenting.  So, half the group was presenting here and everybody 

was presenting over here.  And their job was for asynchronous time was to go 

listen to those presentations and so everybody had to archive and you can’t 

archive in a breakout room.  But I use breakout rooms too.  When I don’t care 
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about who is in what group, I will just randomly put them in groups.  Umm….  

The other problem with the….  well because you can’t archive, when people can’t 

make it class, they can’t make up the work.   

 

[79] A: If they don’t come to class they look at the archives…. 

 

[80] C: Yes, and it doesn’t happen often.  Karen was coming in late and she’s paranoid 

about… she’s paranoid about missing class.  So, she’s like will there be an 

archive, I said yes there will be an archive. 

 

[81] A: I noticed that what I had to do was to download the meeting thing and click on 

the link for it to load on its own.  So, I really didn’t have to log into something 

and go into Blackboard.  It's just a window that pops up.  It's so different from 

what it used to be.   

 

[82] C: (SHOWING THE BLACKBOARD COURSE PAGE) So my group 5 and 6 

are gone because I had them open just for the night and I added additional classes.  

And you could go to recordings, and if you pick a timestamp, so if I go to the 

beginning of the semester and all of them are there.  So, you could go by the date. 

 

[83] A: So, they have a login where they are invited into.  That’s what I wanted to do. 

 

[84] C: And you could get just audio or just video (refers to archives) 

 

[85] A: Because earlier you had to log in here to get into class.  Now that’s changed in 

Collaborate. 

 

[86] C: I don’t remember….  (laughs) 

 

[87] A: In Vista you had to login into Blackboard to go into class. 

 

[88] C: Actually, you do have to.  If I have to go to a room to practice in, if I have to 

go here and I already have the thing you had to download….  The collaborate… 

and its outside of Blackboard Learn so it comes in….  even when we’re here in 

class, I can still go over the Blackboard Learn and so I can be in class the same 

time and I’ll move it to another screen and then umm….  but if I forgot – ohh I’ve 

got to look at the article that we’re reading, if it's not accessible on my computer, 

which I’m not using Dropbox quite as much as I used before.  I can have the 

article open and be looking at it while they are going here….  So over here….  So, 

this one types so I get that (looking at whiteboard tools) and yeah, it’s the same 

tool and I can never remember what’s what and why they have why they have two 

different tools.  I never understood the difference, I mean they both type but I 

don’t know why they offered the two different tools and that’s something that just 
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irritates me.  And I’ve never mastered the picture one.  Like you get this and it's 

hard to… and it’s alright go ahead and you end up putting this….  It’s just 

visually difficult for me to see what I’m taking a picture of.  It’s just weird for me.   

 

[89] A: Have you ever tried something like the scavenger hunt Velvette had made to 

go through the system? 

 

[90] C: I’ve always said to myself a few weeks before classes start – oh I should do a 

scavenger hunt to get them to go in….  so, first of all, they don’t have access to 

Blackboard Learn until the first day of class.  umm… the only scavenger hunt or 

something like it would be to send them a link of a classroom and say practice this 

or record this and send me the mp4….  it’s something I could do.  What I do when 

I’m really on top of things is I send them the ‘getting to know you’ assignment 

before classes start and say this is going to be happening.  And so be prepared, 

start playing around these tools….  I still use the technology tool list that we have, 

I’ve updated it.   

 

[91] A: So, they are still using the different tools in making lesson cycles etc.? That is 

still the same as it was in iSMART or something has changed there? 

 

[92] C: No, it's still the same.  And on Thursday night I noticed I heard someone say 

it's easier you upload the jpegs instead of the slides.  Umm….  I didn’t know 

about that, that was the first thing… so what they are doing, taking the 

PowerPoint, saving it as images and uploading it as content? 

 

[93] A: Umm hmm…. 

 

[94] C: Because it's still….  so even what’s funny here is that if I create a new 

classroom I have these set to my thing so I want….  You can preload content and 

then this is new.  So, you can preload, but when you browse the only thing it will 

upload these I don’t know….  Which have no value.  (refers to a different file 

format) Why would I want to upload these to the whiteboard.  And then it says – 

hey if you have a PowerPoint which is what people commonly use, they give you 

the instructions here.  And tell you how to do it here.  But it’s still amazing to me 

that the extensions of what you can upload in that whiteboard….  why would I 

want to upload what you’re telling me to upload…? I’m like who are these people 

who are designing, I’m sorry Blackboard, I don’t mean to insult you but 

ummm…… and this other thing it’s the stupidest thing… if you have a 

PowerPoint open, close it.  You cannot have a PowerPoint open in order to upload 

it into the whiteboard.  You have to shut down your PowerPoint.  Stupid! 

 

[95] A: Not everybody knows that. 
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[96] C: And when you’re uploading, you can’t chat and you can’t talk.  So, Anita – 

you’re gonna upload your PowerPoint? Yes, I will.  And so, we just sit there and 

wait.  And we don’t know how long. 

 

[97] A: Yes, that’s what happened on Thursday. 

 

[98] C: Because you can’t talk to us, we don’t know if you’re having any problems or 

not (laughs).  We’ve got nothing.  Sometimes a student will shoot me an email or 

text.  They have my cell phone.  And they’ll say – I can’t seem to upload it and 

then I’ll be texting back -send it to me, that type of thing.  But it’s just, I mean 

there are some silly things in a very sophisticated program that are just not 

instructor friendly and it just cracks me up… I’m like who teaches in Blackboard 

and says – let’s make it so that they can’t upload a PowerPoint….  It’s like why 

would you design this software so you can’t upload a PowerPoint.   

 

[99] A: Have you talked to anybody else who uses this? 

 

[100] C: Every now and then….  I give...  umm… there’s a Blackboard teach… I mean 

when I talk to the instructor or the instructional designers who help 

people…umm….  I will you know I’ll give them some of the feedback.  And they 

say we really would like to meet with you on a regular basis and so that we can… 

because they send information back to them.  It’s just time-consuming… We just 

don’t have time to go through that.  I’m sure for example, Dr.  McNeil and Dr.  

Robin probably have a lot of insight on….  You should see how they’ve set up 

one of their classrooms… it’s really….  They did a lot of work…like I don’t do a 

lot on my dashboard… Ummm I’m pretty simple.  But they’ve got like an 

elaborate….  Although you have to be careful cos it can get too busy.  And I just 

keep it very simple.  So, here’s where the readings are…but they’ll have pretty 

folders that say assigned readings and it's reformatted and know there’s lots you 

can do with it.  And that’s what I mean I don’t take advantage of the different 

ways I can edit or make it look nicer and all of these tools….  like I don’t know 

why there is a chat tool, I use the chat in BB Collaborate but apparently, there is a 

different chat.  I still haven’t used VoiceThread because I just have them do 

voice-over PowerPoint.  But in VoiceThread they can talk to each other. 

 

[101] A: I’ve used that tool before, and you can have comments in audio and you can 

have that kind of an exchange. 

 

[102] C: Umm….  I don’t necessarily see a use for that unless someone is just more 

verbal than written.  And so….  and some of these voice… podcasts or voice 

presentations….  I’ve given them tons of tools to do that.  And sometimes its….  

And the difficulty is if you do it in BB Learn as a BB Learn podcast then they 

don’t necessarily have access to it once they’re out of Blackboard.  And so, when 
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they’re creating their own things outside of blackboard learn and then just 

providing a link inside of blackboard learn then they have it both places.  And 

that’s how….  So, I know I don’t take advantage of some of the tools but some of 

the tools are not meaningful because I want them to have access to the resources 

after class is done.  And so that’s another thing that I reminded them -don’t forget 

because everyone uploaded 3 self-selected articles.  So, you’ve got 45 articles 

there.  We’re not gonna read all of them so go and look at the titles and I have 

them upload them a certain way with the citation and name, a certain way so that 

when you download it, it’s always downloaded a certain way how you’ve named 

them. 

 

[103] A: About the articles, I also noticed some of them received very frustrated 

comments -  I didn’t like this at all.  Is that something you specify – do these or is 

it purposeful that the article has that kind of good and bad…. 

 

[104] C: Not this time.  I skim the articles when it's self-selected so I don’t know….  I 

just look at the big ideas and so…umm….  But I encourage that kind of – I hated 

this article or this research was invalid and this is why.  They know that it's ok for 

them to poo poo an article.  Of course, he doesn’t know who selected that article.  

But I told them in the beginning of the year that when we do the self-selected 

assignments, article selections – make it something that you and your colleagues 

want to read because I’m looking for things to select.  Please don’t offer a 150-

page dissertation because we’re not gonna read it.  But offer some good stuff that 

you think people can build from and so some of the articles were like – ugggh are 

you kidding, I’m not bringing….  I’m not… they were just – BORING! Really? 

I’m not gonna ask everybody to read this…. 

 

[105] A: So, you do go through those 45? 

 

[106] C: Yeah… I mean I look at them real quick and I’ve written notes….  Like….  

Umm…...so teaching articles and X means no, please… umm…...  oh I think the 

next round of articles were about virtual manipulatives.  So, there was a collection 

of articles about virtual manipulatives….  Umm….  And then I’m identifying 

them as secondary theoretical, secondary only, assessments, elementary, 

equivalence….  You know I’m making notes on what I like and don’t like about 

it, I’m thinking about the audience because I’ve got elementary through secondary 

and I’ve got masters students, the different kinds of master’s students and one 

Ph.D.  student.  And so, I’m trying to differentiate.   

 

[107] A: I’m really curious how you manage all of this reading the articles…. 

 

[108] C: I don’t read read the articles, I just skim them.  But yeah.   
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[109] A: It seems like a….  because you also have an asynchronous section to this 

course so you have to go through those as well…. 

 

[110] C: Yeah but I tell them I’m not going to give you a lot of feedback on the 

discussion board.  I’m reading it and monitoring it and I wouldn’t say there is a 

really strong asynchronous component.  Cos a lot of extended projects I consider 

to be asynchronous time for them and I’m accessible to them. 

 

[111] A: The 8325 seemed to have a lot of asynchronous…. 

 

[112] C: Yes, that had a lot of asynchronous….  but that’s only 5 students and this is 15-

16… 

 

[113] A: So, is that division really dependent on the number of students? 

 

[114] C: Its content and it’s the number of students.  So, if I had this many Ph.D.  

students….  Ummmm….  Well, the assignments would be very different.  I 

wouldn’t have them doing a lesson cycle. 

[115] A: Is this similar to what you had in iSMART or was it more clear-cut then when 

you had to have the exact 50% for synchronous and asynchronous? 

 

[116] C: I think I was more deliberate making sure I had that 50% because it was 

iSMART. 

 

[117] A: Do you mean you have that flexibility now? 

 

[118] C: I think… I still have to have the 50% and I can account for the 50% but I’m 

not as in writing a structure of everything – this is asynchronous, this is 

synchronous and that type of thing….  I think that’s missing now.  Like I’ve 

probably become too relaxed about that, but I’m not so worried about it now.  But 

the lesson cycles, the work…they’ve met with me individually about their lesson 

cycles because not all of them in the classroom.  I’ve had to modify their 

assignments so there’s 5-6 people who are doing something different and so we’re 

having meetings off-week to make sure those students are on track.  Umm…. 

 

[119] A: How are these meetings conducted? 

 

[120] C: They’re either done….  Either over the phone or in that classroom, it depends 

on where they are and where I am at the time cos you have to at a computer if 

you’re going to be in Blackboard Collaborate.   

 

 

 



 

 

 

 

Appendix E 

Online synchronous class observation notes of CUIN 6346 – Teaching secondary 

math with technology 
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(Appendix E document) 

3/31/16 

5:30 p.m. 

Bi-weekly class 

- Tried audio setup 

- Cr.  C joined put up PowerPoint on whiteboard 

- Did an audio check – could see an audio icon next to Dr.  C’s name on the 

participant page.   

- Chat is on.  I’ve turned down my microphone as there were some audio 

interference and tech issues. 

- Some students on iPad or phone app for BB Collaborate. 

Agenda ppt 

Tonight – articles presentation.  GeoGebra articles 

JC used highlighter – pen stroke to point, 

Homework for 4/14 

Questions in chat that Dr.  C replies to.  Focuses on chat, explains ppt, and 

answers questions on chat. 

Dr.  C asks students to write their names in the articles, and the students use the 

text to tool to do so based on the articles they want to present.   

Inconsistent division of articles being read.  On 2 names under some and about 6-

7 names under the others.   

Dr.  C breaks the students into 2 groups – every alternate person divided into 

group 1 and 2 for first two articles.  Then for the other articles where there were 

more presenters, Dr.  C divides them 1-4 into Group 1 and 5-7 into Group 2. 

Selects people to take leads in presenting their ppts first. 

Her instructions include go over the 3 articles and then discuss all 3. 
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Erika – raises hand to ask questions – use of the raise hand tool. 

2 Groups – Lead presenters are assigned.  Some stay in the original whole group 

which becomes Group 1 room and then some move to another room Group 2.  

The links to all the rooms created are already sent to me through email. 

Whiteboard changes as Erika puts up her ppt.  The lead presenter uses ppt to 

discuss the articles.  Also, uses video and audio.   

Dr.  C doesn’t interfere at all and only listens in.  She moves from the whole 

group to Group 2 first and spends about 30 mins there. 

Only lead presenter is using audio.  Any questions that are posed to the presenter 

are asked in the chat window.  I wonder why that is the case.   

Usually, it’s one or two students asking most of the questions.  I wonder if Dr.  C 

monitors participation so that it is equally distributed and not limited to a few 

‘talkative’ students.   

6:10 pm – Dr.  C is in group 2 for 20 mins.  She suggests everyone to change the 

screen size using the fit page drop down in order to see small text on the ppt 

clearly.  She makes this suggestion as one of the students asks how to do it. 

6:16 pm – Dr.  C is shown as ‘away’ from both the classrooms. 

6:23 pm – Dr.  C comes back to Group 1 and asks if they discussed all 3 articles 

already. 

6:29 pm – one of the students has difficulties uploading her PowerPoint.  Dr.  C 

asks her to email it to her so she can upload. 

Now she is both the rooms.   
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6:30 pm – Everyone goes back to the whole group.  Dr.  C poses questions to the 

whole group based on the big ideas discussed in the presentations.  Students use 

the hand raising tool to answer or comment.  The discussion gets rapid in the chat 

window and I have a tough time keeping up. 

For the next set of presentations, Dr.  C picks the leads.  After each presentation, 

she asks the group if they want to comment or discuss any ideas that might have 

gotten missed in the presentations.   

Two of the articles discussed received many negative and frustrated reactions.  

Dr.  C suggests that the students contact the article authors to present their critique 

and ask for the reasoning behind whatever doubts they have about the articles.   

Next segment – Technology teaching ideas. 

Dr.  C has a list of 6 students who are going to present.  She talks about how the 

curriculum is lacking integration of technology.  An interesting discussion follows 

wherein students talk about their teaching experiences either in chat or through 

audio.   

Dr.  C asks questions about the articles – how curriculum has changed considering 

the technology use in math education.  She wants to have a proportional reasoning 

course for pre-service teachers and include more technology in it.   

Dr.  C concludes by saying that she can hang around to answer questions or the 

students can schedule a one-on-one conference with her.   
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Figure E1.  Screenshots of synchronous online classroom showing use of whiteboard and 

PowerPoint file uploads



 


