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[bookmark: _Toc95394287]Introduction and Literature Review

	Online learning has increased over the previous two decades and more students have been exposed to some aspect of online learning than ever before. Between 2005 and 2015, online course enrollment tripled (Stack, 2015). In 2010, 31 percent of higher education students had completed at least one course through an online format (Bell & Federman, 2013). In the same year, almost every undergraduate institution with over 15,000 students offered online courses (Figlio et al., 2013). The percentage of students enrolled in online courses continues to increase. In the fall of 2019, over 36 percent of students were enrolled in at least one distance education course (U.S. Department of Education, 2020), a 5 percent increase from a decade ago. 
As a result of the Covid-19 pandemic, many more classes across the world were forced to move online. In 2020, 1.37 billion students had to adapt to online learning, as lockdowns and social distancing were implemented to stop the spread of Covid-19 (UNESCO, 2021). Many of these courses were not prepared for the switch to online learning. Given the current status of the pandemic and the increased adoption of online learning before the pandemic, it appears that online learning will likely become a permanent option for students. With an increase in online learning enrollment, it is important to examine whether these online modalities can be equivalent to traditional face-to-face (F2F) instruction. 
Overall, the research on online and F2F course modalities are inconsistent. Therefore, it is important to examine the specific variables impacting student performance between online and F2F modalities and whether online courses can deliver similar student outcomes. This review of the literature will examine the technologies used to present course content followed by a review of course modalities and what the different modalities entail. Next, a review of the current literature examining the difference in course grades, exam outcomes, student perspectives, adherence to deadlines, and completion of homework across online and F2F courses will be presented. Finally, a case will be made for future research and research questions will be presented.  
[bookmark: _Toc95394288]Online Course Content Presentation

Before examining the differences between course modality and student performance, it is important to understand the different instructional formats within online courses -- synchronous, asynchronous, and hybrid. In synchronous courses, students attend a virtual class session at the same time every week usually through a live video platform (Scheiderer, 2021). Synchronous learning is closer to F2F learning and allows for live discussion, questions, and live lectures (Lowenthal et al., 2020). In asynchronous courses, the instructor and students engage with course content on their own time rather than during a regularly scheduled time frame (University of Waterloo, 2020). Within asynchronous courses, students learn on their own schedule with course material often being presented through prerecorded lecture videos, readings, and homework assignments (Scheiderer, 2021). Hybrid courses involve a blend of online and F2F instruction (Vols Online, n.d.). Hybrid courses may involve synchronous live lecture components or asynchronous components. Within hybrid modalities, instructors need to specify the nature of F2F and online instruction. 
To examine the differences between online and F2F courses, it is important to be familiar with the technology that makes online courses possible. Course technology used by instructors to present online course content includes pre-recorded videos, Zoom, and Canvas. The next section of this paper will review the use and utility of these technologies to present course content within online courses. 
[bookmark: _Toc95394289]Pre-Recorded Lecture Videos

	When examining the delivery of asynchronous courses within higher education, prerecorded lecture videos are often used to present course content. The accessibility of recorded videos has increased due to the affordability of recording equipment, high internet speeds, and media production skills (Dinmore, 2019). Pre-recorded lecture videos may vary in format. Some videos may be a recording of a live class while others may be a recording of the instructor going through course content using a presentation of slides. These recordings allow students to view videos at their own pace. In addition, recordings allow for students to re-watch, pause the video to take notes, or focus on certain parts in preparing for an exam. This flexibility makes these courses more inclusive for students with disabilities as well (Dinmore, 2019). 
	Similar to other research on online course modalities, results are varied in support of pre-recorded videos. Moridani (2007) compared the use of live teleconferencing and recorded videos for course presentation within a pharmacogenetic pharmacotherapy course. Results indicated that there were no significant differences in performance between groups. However, those students in the asynchronous group reported that they could absorb information from the notes better but were overall less satisfied with the course. In an asynchronous course where lecture videos were used to deliver course content, student performance was equivalent to their F2F counterparts (Jong, et. al., 2013).  A meta-analysis by Noetal et. al. (2021) found that when videos were used to present course content it was unlikely to be detrimental and usually resulted in an improvement in student performance.  
Certain types of students may prefer recorded lecture videos even if it does not facilitate their course performance. Murphy and Stewart (2015) examined the use of recorded lecture videos within a physics course. Results indicated that there was overall no difference between F2F and recorded lectures. However, they did find that weaker performing students tended to choose higher rates of recorded lectures which led to a reduction in engagement and achievement. 
[bookmark: _Toc95394290]Zoom

	Videoconferencing began in the 1960s; however, due to the high cost, it did not take off until the last 2 decades (Corria et.al., 2020). Specifically, the Covid-19 pandemic increased the use of videoconferencing software within education. Educators and students were given a week’s notice to convert to an online format, and a large number of courses were not designed to be delivered online. As a result, videoconferencing tools were largely used to deliver course content. Videoconferencing has been widely used as a learning tool to simulate F2F lectures when F2F means are not possible (Al-Samarraie, 2019). It allows for a virtual F2F presentation that simulates nonverbal communication while building upon instructor presence. 
	Common video conferencing systems include FaceTime, Zoom, Skype, WhatsApp, Google Hangouts, and Microsoft Teams (Brame, 2021). Given the use of Zoom within the course in which this research took place, Zoom will be the focus of this review. While a review of Zoom is not necessary, a broad overview of the functions will be helpful. Within Zoom, instructors have access to features that may engage the class including share screen, breakout rooms, reactions, and polling. The “share screen” feature allows for the host/co-host to share their screen with everyone on the zoom call. Breakout rooms move participants into individual rooms to simulate small groups from a F2F classroom setting. Through the reactions feature students can choose from a variety of symbols such as thumbs up, thumbs down, or raise hand to simulate nonverbal communication within a classroom. The polling feature allows for instructors to preload questions before the Zoom meeting begins and can be used to gauge students’ knowledge of a particular subject. 
[bookmark: _Toc95394291]Canvas 

	Learning management systems (LMS) are now used across F2F and online courses. An LMS is software made to support teaching and learning. Specifically, it organizes coursework, keeps track of student progress, and offers course access across a variety of devices (Canvas Team, 2021). According to Dahlstrom et. al. (2014) over 99 percent of institutions have some sort of LMS in place, over 85 percent of faculty use an LMS in their class, and 83 percent of students use an LMS in their courses. Common LMS include Moodle, Google Classroom, Blackboard, and Canvas. For the remainder of this paper, Canvas will be discussed given its use within the course examined. 
Online learning would be very difficult without an LMS such as Canvas. Canvas is useful for organizing course materials, communication, and grade management. A Canvas course organizes these materials into Files, Quizzes, Announcements, Assignments, Modules, and Grades. In addition, instructors have the option to link other details to the course such as textbooks or zoom links. Within the Files section, instructors can upload important course documents, videos, PowerPoints, and other resources. Through the Quizzes tab, instructors can create quizzes or surveys to evaluate student work. In the Assignments section, instructors can create assignments for students. Modules are used to organize important course material by subject or chronologically. The Grades tab organizes student performance data so that instructors and students can monitor their progress in the course. Canvas also facilitates communication between instructors and students through the use of Announcements, which sends an email notification to the student.
Because of the organization held within Canvas, there is an opportunity for instructors to gather data regarding student performance and interactions within the course. Canvas allows instructors to download student grade data directly into an excel file and allows for instructors to access different data within the Canvas site itself. These data can be used to determine which strategies are working or how to improve upon certain aspects of the course. 
Now that we reviewed the technology that makes course content presentation possible for online course formats, it is important to be familiar with the different instructional formats across online courses. These formats include synchronous, asynchronous, and hybrid. 
[bookmark: _Toc95394292]Course Modality and Student Performance

Overall, there are many variables for instructors to consider when choosing an instructional format. Some of these variables include exam performance, overall course grades, student perspectives, homework completion, and adherence to homework deadlines. The next section of the paper will review the research surrounding these variables.  
[bookmark: _Toc95394293]Exam Performance 

When examining how well students are performing in a course, exam performance often provides valuable insight. A large body of research has examined the relationship between course modality and exam performance (Euzent et. al. 2011; Figlio et al., 2013; Gaylon et al., 2015; Glass & Sinha, 2018; Yen et al., 2018) however, this line of research has found inconsistent results. In addition, the body of research has relied on a variety of methodologies and course modalities which may contribute to the varied performance results and difficulty in interpretation. 
Some previous research has found that traditional F2F courses have superior exam performance when compared to online courses (Figlio et al., 2013; Gaylon et al., 2015; Glass & Sinha, 2018). In a study by Gaylon et al. (2015), researchers were interested in comparing group cohesion, as measured by a self-report survey, and student performance across a F2F course and an online hybrid course. Participants included 68 students enrolled in an undergraduate teacher-education course within a large southeastern university. Students enrolled in the F2F section met twice a week in the classroom while students enrolled in the hybrid section participated in class discussion through a discussion board with participation evaluated twice a week. Both modalities met in the same classroom to take the exams. Overall, results indicated that there was a significant difference in class cohesion (p=.001) and exam performance (p=.027), in which the F2F sections outperformed their online counterparts. A limitation noted by the researchers was the use of convenience samples rather than random samples. A study by Glass and Sinha (2018) examined the differences in student performance across online and F2F presentations of material within a hybrid undergraduate psychology course. Researchers used a within-subjects design with 37 participants enrolled in a state university. Half of the lessons were presented as F2F narrated PowerPoint presentations, and the other half were online recorded narrations of PowerPoint presentations. When the class material was presented in the F2F lecture, students earned higher scores on the exam and lesson questions (p < .02) versus when they learned the material online through a narrated PowerPoint. Limitations include the use of recorded narrations rather than live video teleconferencing platforms, some online students performing as well as the F2F students, and student choice to take online hybrid courses due to the fast pace and time-intensive nature of summer courses. 
While some research supports the finding that F2F classes have superior performance compared to their online counterparts, other research has found no difference in exam performance between the two modalities (Euzent et al., 2011; Larson & Sung, 2009; Yen et al., 2018). Euzent et al. (2011) examined the differences in student performance, student evaluation, and student satisfaction across instructional modalities. Participants included 300 students enrolled in two sections of an introductory economics course. One section received traditional F2F lecture while the other section watched the posted recording of the same lecture. Results indicated that when students watched recorded lectures online or attended class F2F, there was no significant difference in exam performance between F2F and the online section. Limitations included the lack of random samples, high attrition rates within the online section, and an inability to determine whether the online section watched the video of the lecture. Yen et al. (2018) were interested in the differences in a child development course delivered online, hybrid, and F2F. Participants were 85 students enrolled in an upper-level child development course. All classes had the same course content and instructor. Students in the F2F course attended lectures twice a week, students in the online section watched recorded lectures, and students in the hybrid section participated in a combination of F2F and recorded lectures.  Results indicated no significant differences (p > .05) in exam performance for students enrolled in all modalities. Limitations included small sample size and a lack of control for GPA. 
Limited research indicates that online courses may be superior to their F2F counterparts (Jorczak & Dupious, 2018). Jorczak and Dupious (2018) examined the difference in exam performance across 104 participants enrolled in an introductory psychology course offered F2F and online. The online course involved text-based lectures involving the same material introduced in lecture in the F2F section. Students enrolled in the online course outperformed their F2F counterparts on exams (p=.001). Limitations included the instructor involvement in research and possible instructor preference for a specific modality. 
[bookmark: _Toc95394294]Course Grade Outcomes

When an instructor is choosing a modality for a course it is important to consider the overall grade outcomes for students. Again, the literature is inconsistent as to whether F2F or online course delivery have superior grade outcomes (Hart et al., 2018; Helms, 2014; Larson & Sung, 2009; York 2013). Similar to the exam outcome literature, the overall literature varies in course modalities and research methodologies. 
Some of the literature indicates that students who were enrolled in online courses had poorer grade outcomes than students in F2F courses (Gibson, 2008; Helms 2014; Hart et. al. 2018; Xu & Jaggers, 2013). Helms (2014) examined student performance in a F2F and online psychology course. Participants were 105 students enrolled in F2F and online sections of careers in a psychology course. Both sections had the same assignments and discussion topics, the only difference between the two sections was course delivery modality. Students enrolled in the F2F section had higher final course grades (p=.001) than those enrolled in the online section. Limitations noted by the researchers include generalizability and student choice to take an online course. Hart et. al. (2018) examined the differences in student performance between F2F and online performance in a community college setting. Participants were students enrolled in online and F2F courses across various college courses at a California community college. Results found that students enrolled in online courses are less likely to earn a passing grade and also are more likely to repeat the course. 
	Similar to exam performance, research also has found that there is no difference in course grade outcomes between F2F and online modalities (Abdous and Yoshimura, 2010; Brown, 2012; Euzent et al., 2011; Larson & Sung, 2009; Newlin et al., 2005; McCutcheon et al., 2015; Stack, 2015; York, 2013). Abdous and Yoshimura (2010) were interested in the final grade outcomes for students enrolled in F2F, satellite broadcasting, and live-streamed courses. Participants were 3,258 students enrolled in F2F, satellite broadcasted, or live streamed courses. Students enrolled in the F2F section met in the classroom, students enrolled in the satellite sections were in a remote classroom watching the same lecture and could participate via microphones, and students enrolled in the live-video section watched via computer and sent text messages to interact. Results indicated that there were no differences in final course grades across F2F, satellite broadcasted, and live-streamed courses. Limitations include convenience sampling and low response rates which may limit generalizability. Wilson and Allen (2011) were interested in the success of graduate students enrolled in an online course versus a F2F course. Participants were 101 graduate students enrolled in four management courses at an HBCU. Results indicated that there was no significant difference in withdrawal rates and course grades between online and F2F courses. Limitations include generalizability to other universities and convenience sampling. York (2013) was interested in course outcomes for social work students enrolled in F2F, online, and hybrid courses. Participants were 42 students enrolled in a social work management course. All assignments and tests were identical across sections and the sections only differed in the delivery of course content. Results found that there was no significant difference between the F2F and online sections. However, the hybrid group performed significantly lower than both the F2F and online groups (p=.03). A limitation noted in the study was the lack of recorded lectures for the online sections. 
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Completion of assignments is an important indicator of overall performance within a course. Overall, the research in this area is sparse but supports that students in online courses are less likely to complete homework and more likely to turn in assignments late (Hart et al., 2018; Helms; 2014). 
	Helms (2014) was interested in student outcomes in an online and F2F psychology course. Participants were 105 students enrolled in F2F and online sections of careers in a psychology course. Students in the online and F2F sections received the same assignment reminder messages. 64.8 percent of students enrolled in the online sections missed at least one grade opportunity compared to 18.9 percent of students enrolled in the F2F section (p<.001). Hart et. al (2018) examined the differences in student performance between F2F and online performance in a community college setting. Participants included over 100,000 students enrolled in online and F2F courses at 112 community colleges within the state of California. Across various types of courses, students enrolled in online courses were less likely to complete the course and course assignments and were more likely to repeat the course. 
[bookmark: _Toc95394296]Student Perspectives of Online Learning

It is important to examine the students' perspectives of a course because it closely relates to student outcomes. Student satisfaction can provide insight into how well students may perform within a course (Eom et al., 2006). Overall, previous research is inconsistent regarding student perspectives of online and F2F learning (Aguilera-Hermida, 2020; Angelova, 2020; Ebner & Gegenfurtner, 2020; Rahayu, 2020; Spencer & Tremble, 2021; Yen et al., 2018;). 
A large body of research suggests that students are equally satisfied by F2F and online courses and believe they deliver the same quality of instruction (Angelova, 2020; Driscoll et al., 2012; Euzent et al., 2011; Yen et al., 2018; York, 2013). Driscoll et., (2012) was interested in student performance and satisfaction across an online and F2F intro to sociology class. Participants were 368 students enrolled in three online sections and three F2F sections. Student perspectives were collected by an online survey sent out at the end of each semester. Results indicated that students were equally satisfied by both F2F and online courses. In addition, there was no significant difference in student performance across online and F2F sections. Limitations noted by the researcher include convenience sampling from one university rather than a randomized sample. Angelova (2020) was interested in the university students' attitude towards online learning during the April 2020 Covid-19 quarantine period. Participants were 197 students enrolled in a 4-year university in Bulgaria. The survey was 11 items about attitudes towards online learning. Findings indicate no notable differences in reported learning quality between F2F and online lectures. Some students even noted an improvement in their ability to focus during online lectures. 
	While past research on online courses indicated that students are equally satisfied with online courses, other studies have indicated that students preferred F2F courses (Aguilera-Hermida, 2020; Ebner & Gegenfurtner, 2020; Newlin et al., 2005; Rahayu, 2020; Young & Duncan, 2014). In a study by Aguilera-Hermida (2020), researchers were interested in undergraduate students' perception of emergency online learning due to the Covid-19 pandemic. 298 undergraduate students completed a 36-item questionnaire regarding students' experiences with activities, attitudes, emotions, and educational experiences. Results indicated that students preferred F2F learning over online learning. Students also reported that online learning was unpleasant and had a negative attitude towards online learning. They found online learning to be more difficult as well. Limitations of this research included student stress due to the online pandemic, generalizability, and inability to reach students who did not have internet access.  Rahayu (2020) was interested in students' attitudes towards a synchronous online course presented through Zoom. Participants were 62 undergraduate students taking an English course at an Indonesian university. Results indicated that while students reported a positive attitude towards online learning, they still preferred F2F learning.  
	Some research has found that students have favorable ratings of online courses (Spencer & Tremble, 2021; Wiechowski & Washburn, 2013). Wiechowski and Washburn (2013) were interested in the ratings of students enrolled in finance and economics courses. Participants were 3,000 nontraditional students, older students with more business experience than traditional 18- to 22-year-old students, enrolled in 68 online courses, 26 blended courses, and 77 F2F courses. Students completed a Likert scale survey regarding their satisfaction with the course. Results indicated that students were more satisfied with online and blended courses (p=.00). Limitations included self-selection into desired modality and concerns about generalizability because students were older and nontraditional. Spencer and Tremble (2021) examined differences in students’ performance and perspectives in online and F2F courses. Participants were 5,761 undergraduate students enrolled in courses from fall 2013 to fall 2018 semesters at a large public university. Students completed surveys at the end of each semester, which had a response rate of 14 percent. Findings indicated that students preferred F2F courses over online courses; however, students did report positive online experiences. A major limitation included no examination of F2F student perspectives, therefore, it is unclear if student perspectives would differ across course types. 
When choosing whether to teach a class online or F2F instructors may want to consider exam performance, overall course grades, student perspectives, homework completion, and adherence to homework deadlines. The literature that examines these variables is inconclusive and would benefit from a further examination within an educational psychology course. The following section of the paper will make a case for further examination. 


[bookmark: _Toc95394297]Purpose of the Study

	With the increase of online learning, especially due to the Covid-19 pandemic, it is important to examine how online learning compares to traditional F2F learning. As advances are made within video conferencing technologies, such as Zoom, and LMS, such as Canvas, the examination of how student performance compares across F2F and online courses will continue to be important. Instructors have the option of choosing hybrid, synchronous, and asynchronous modalities for online courses. When choosing the modality for their course, instructors may consider certain variables such as exam performance, overall course grades, student perspectives, homework completion, and adherence to homework deadlines. 
	The review of the literature revealed varying findings related to exam performance, overall course grades, student perspectives, homework completion, and adherence to homework deadlines. Overall, the research examined various types of courses and used differing methodologies which revealed some limitations. Limitations included small sample sizes, student choice of course modality, low student response rate, and perspectives examined shortly after the beginning of the COVID-19 pandemic. The proposed study will address limitations by examining an educational psychology course with a larger sample size of approximately 540 students with a high rate of responses to the end of course of evaluations. The proposed study will also address these limitations by examining perspectives further into the pandemic where students had no choice whether to enroll in online or F2F class sections. 
	A further comparison of online and F2F courses can inform whether online courses are a viable alternative for F2F courses. An examination into exam performance, overall course grades, student perspectives, homework completion, and adherence to homework deadlines can give instructors a more precise understanding of the potential differences or similarities in online and F2F courses and help them choose which modality is best for their course. The results of this study aim to answer the following questions. 
Research Question 1:  How does course modality affect overall course performance? The literature is inconclusive as to whether online or F2F courses were superior to one another or equivalent to each other (Euzent et. al. 2011; Figlio et al., 2013; Gaylon et al., 2015; Glass & Sinha, 2018; Yen et al., 2018). The proposed study will add to the literature by comparing student performance across five multiple-choice exams. It is hypothesized that students will receive higher course grades in the F2F modality.  
Research Question 2:  How does course modality affect exam grades? The literature is again inconclusive as to whether there is a significant difference in exam performance between online and F2F learning (Hart et al., 2018; Helms, 2014; Larson & Sung, 2009; York 2013). The proposed study will add to the literature by examining an educational psychology course with a large sample and a widely used LMS, Canvas. It is hypothesized that students will have higher exam performance in the F2F modality. 
Research Question 3: How does course modality affect homework completion? Regarding homework and adherence to deadlines, the literature revealed that students in online courses have more missing assignments. The proposed study will add to the literature by examining a fast-paced course with over 40 assignments using a popular LMS.  It is hypothesized that students will have higher homework completion rates in the F2F modality. 
Research Question 4: How does course modality affect turning in homework on time? The literature revealed that students in online courses are more likely to turn assignments in late. The proposed study will add to the literature by examining a fast-paced course with over 40 assignments using a popular LMS.  It is hypothesized that students in the online modality will have more late submissions than the F2F modality. 
Research Question 5: How does course modality affect overall student ratings of the course? Similar to exam and course performance, student ratings of online and F2F modalities are inconsistent across the literature (Aguilera-Hermida, 2020; Angelova, 2020; Ebner & Gegenfurtner, 2020; Rahayu, 2020; Spencer & Tremble, 202; Yen et al., 2018). The proposed study will add to the literature by using end-of-course evaluations sent out by the university at the end of each semester. The course has high rates of responses because of the opportunity to earn extra credit for filling out the anonymous course evaluation. It is hypothesized that students will more favorably rate the online modality than the F2F. 
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	Participants included approximately 540 undergraduate students enrolled in an educational psychology course within a large southeastern university. The University’s Institutional Review Board (IRB) permitted the examination of student course data without obtaining informed consent from previously enrolled students. Permission was obtained before any data were analyzed. 180 undergraduate students were enrolled in six sections of an educational psychology course during the Fall 2019 semester, an additional 180 students were enrolled in six sections of an educational psychology course during the Fall 2020 semester, and the remaining 180 students were enrolled in the Spring 2021 semester.  Note that data from Spring 2020 were not included as that was the semester that transitioned online unexpectedly in March 2020. 
	Students in this course are usually sophomores or juniors; however, there are freshman, seniors, and graduate students who enroll in the course as well. The course serves as a general education credit or to fulfill a requirement to gain admission to the teacher education program. Approximately 30 students were enrolled in each section of the course. Two to three graduate teaching associates (GTA) and a Full Professor instructed the six class sections. The GTAs were supervised by the professor in weekly meetings. Course instructors and modalities changed across semesters. The Fall 2019 semester was taught using traditional F2F, while the Fall 2020 and Spring 2021 semesters were online. Course design and additional course differences across semesters will be described below.  
[bookmark: _Toc95394301]Course Design Fall 2019

In Fall of 2019, classes were held F2F. The course consisted of five units comprised of four lecture days and one exam day. All sections were held on Tuesdays and Thursdays. Each unit was approximately two and half weeks, sometimes longer depending on university holidays. Grades included attendance, participation, name cards, homework assignments, and exams. Course materials included instructor notes, PowerPoints, supplementary videos with ungraded questions, and an audio recording of the class for students who missed class. The instructor notes served as a textbook for the course. All course materials were created by the team of GTAs and the supervisor. Course materials were available on Canvas at the beginning of the semester. 
Each lecture day of each unit included a set of 15 homework questions that were to be completed by 11:59 pm the day before the class meeting. To answer the homework questions students were required to review the corresponding sections of the instructor notes and PowerPoint slides.  The homework questions were designed to prepare students for class discussion. The majority of homework assignments were awarded five points for completion. One of the 4 assignments was graded for quality and accuracy and worth a total of 15 points. The quality day was randomly assigned by the instructor and revealed to the students on the fourth day of each unit. 
On lecture days, the discussion was centered around the corresponding instructor notes and lecture slides. By attending discussion days, students earned credit in three ways; attendance, name cards, and comments, worth a total of seven points.  Students earned two points for attendance, one point for having a name card, and four points for making two comments in class.  
On the fifth day of each unit, students completed the unit exam in a computer lab through Canvas on a lockdown browser. The unit exam consisted of 50 multiple-choice questions. Each discussion day of each unit was equally represented in the number of questions. Students had the class period (75 minutes) to complete the exam. After completing the exam, the students received immediate feedback and could silently review the exam before leaving the lab. 
[bookmark: _Toc95394302]Course Design Fall 2020

	In Fall of 2020, all course sections were completely online and asynchronous. The course consisted of five units comprised of four lecture video days and one exam day. Lecture videos were released on Tuesdays and Thursdays. Exams were available on Canvas through the Respondus lockdown browser during class time on Tuesdays and Thursdays as well.  Each unit was approximately two and half weeks, sometimes longer depending on university holidays. Grades included lecture videos, homework assignments, review sessions, alternative assignments, and exams. The instructor notes served as a textbook for the course. All course materials were created by the team of GTAs and the supervisor. Course materials were available on Canvas at the beginning of the semester. 
	Each lecture video had 10 corresponding homework questions that were due by 11:59 pm the night before the lecture video was released. The homework questions were shortened to lessen the workload for the online sections. To answer the questions, students were required to review the corresponding sections of the instructor notes and PowerPoint slides.  Homework assignments were either five points or 10 points. Three out of four days were worth five points graded for completion. The remaining one assignment was graded for quality and accuracy, worth a total of 10 points. The quality day was randomly assigned by the instructor and revealed to the students on the fourth day of each unit. 
	At 8 am on Tuesdays and Thursdays, the lecture videos were released. The lecture videos were narrations of slides recorded by the professor. Students earned five points by watching the video and recording five things that they learned from the video. Lecture video assignments were due by 11:59 pm on Tuesdays and Thursdays.
	The Unit A review session was held during class time and did not have a grade attached to attendance. For Units B through E, a review session was held via Zoom between the fourth and fifth day of each unit. The review times were voted on by students. Students had the option to attend the Zoom review and record five things they learned to earn 10 points or they could choose to complete a supplemental assignment for 10 points. The supplemental assignments required students to watch a video or read an article with five corresponding questions. 
	On the fifth day of each unit, students completed the unit exam through Canvas on a lockdown browser. The unit exam consisted of 50 multiple-choice questions. Each lecture video day of each unit was equally represented in number of questions. Students had the class period (75 minutes) to complete the exam. After completing the exam, students received immediate feedback. To review the exam, students could arrange a meeting with their instructor. 
[bookmark: _Toc95394303]Course Design Spring 2021

In the Spring of 2021, course sections were completely online and asynchronous. The course consisted of five units comprised of four lecture video days and one exam day. Lecture videos were released on Tuesdays and Thursdays. Exams were available on Canvas through the Respondus lockdown browser during class time on Tuesdays and Thursdays as well.  Each unit was approximately two and half weeks, sometimes longer depending on university holidays. Grades included lecture videos, homework assignments, review assignments, and exams. The instructor notes served as a textbook for the course. All course materials were created by the team of GTAs and the supervisor. Course materials were available on Canvas at the beginning of the semester. 
Each lecture video had 10 corresponding homework questions that were due by 11:59 pm the night before the lecture video was released. The homework questions were shortened to lessen the workload for the online sections. To answer the questions, students were required to review the corresponding sections of the instructor notes and PowerPoint slides.  Homework assignments were either five points or 10 points. Three out of four days were worth five points graded for completion. The remaining one assignment was graded for quality and accuracy, worth a total of 10 points. The quality day was randomly assigned by the instructor and revealed to the students on the fourth day of each unit. 
At 8 am on Tuesdays and Thursdays the lecture videos were released. The lecture videos were narrations of slides recorded by the full professor. Students earned 10 points by watching the video and recording seven things that they learned from the video and three things they learned from the slides presented within the video. Lecture video assignments were due by 11:59 pm on Tuesdays and Thursdays.
A review document was posted at the beginning of each unit. Students were expected to complete the document as they progressed throughout the unit. Between the fourth and fifth days of the unit, the instructor sent the students the completed review document. Students compared the completed review document to their review document and recorded 10 things they learned to earn 10 points. The review assignment was due by 11:59 pm the day before the exam.  On the fifth day of each unit, students completed the unit exam using the same procedures as in fall 2020. 
[bookmark: _Toc95394304]Semester Differences

Major features of the course and course content were consistent across Fall 2019, Fall 2020, and Spring 2021 semesters. There are some small changes across semesters that should be noted. The GTAs that instructed courses changed from Fall 2019 to Fall 2020 semesters. The Fall 2020 and Spring 2021 semesters were instructed by the same GTAs. 
	The study questions changed from Fall 2019 to Fall 2020. In Fall 2019 there were sets of 15 questions, while in Fall 2020 the assignment was shortened to 10 questions. The questions were similar, covered the same content, and were improved for clarity. In addition, the quality day points were different across semesters. In Fall 2019, the quality day was worth 15 points and in Fall 2020 this was changed to 10 points. 
Course modality changed across semesters. In Fall 2019, sections were taught in person, while Fall 2020 and Spring 2021 were taught online. Fall 2019 incorporated attendance and participation credit. Fall 2020 and Spring 2021 incorporated lecture video credit for recording information that they learned from the video. There were also differences across the Fall 2020 and Spring 2021 semester reviews. In Fall 2020, review sessions were held live over zoom during voted on times, while in Spring 2021, review documents were sent to the students after the 4th day and before the exam for each unit. The last difference involved the final exams. In Fall 2019 the final exam was 100 items. In Fall 2020 and Spring 2021 the final exam was shortened to 50 items. 
[bookmark: _Toc95394305]Dependent Variables

[bookmark: _Toc95394306]Course Grade

	The course grade is a sum of points earned across lecture days/lecture videos, study questions, unit exams, final exams, and an extra credit opportunity. Across the semesters the point value of the lecture/ lecture video days, study questions, and final exam was changed to adapt the course load for the online course. To account for this the course grade will be compared by letter grades rather than total course points. There may be some additional differences in course grades across instructors due to the subjective grading of quality points and acceptance of late assignments. To account for these points will be removed from late assignments to match the late policy listed in the syllabus. 
[bookmark: _Toc95394307]Exam Grades

	Exam grades are defined as the number of points earned (out of 50) on each unit exam. The exam grades come from the unit exams taken at the end of each unit. Each unit exam consisted of 50 items (see Appendix C) taken through Canvas on the respondus lockdown browser. The F2F sections took the exam in a computer lab on campus while the online sections took the exam online. The settings of the lockdown browser slightly changed across F2F and online sections, where the online section had the addition of video recording because the exam was taken at home. The grading of exams was objective, and exams were automatically graded by the key uploaded to Canvas across sections. Some questions were changed or edited for clarity across semesters but covered the same content. 
[bookmark: _Toc95394308]Homework Completion and Homework Submission Time 

	Homework completion was defined as whether the student turned in a homework assignment (see Appendix D). This was recorded as a zero within the grade book and was differentiated from late homework submissions. There are no differences across instructors and semesters as the policy stayed the same across semesters and instructors. 
	Homework submission time was recorded on Canvas. Late homework was defined as any homework assignment that was turned in past the due date and time. The course grading policy was zero points for late study questions. However, the policy had some subjectivity due to instructors granting extensions for extenuating circumstances. Instructor subjectivity should not impact this variable because the study will examine whether or not the assignment was turned in on time, not the grade attached to it. 
[bookmark: _Toc95394309]Student Ratings 

	Student ratings are defined as students’ evaluations of the course collected by the university at the end of each semester. End of course evaluations (see Appendix B) were sent by the university and student responses were completely anonymous. There were high rates of responses because students were offered five extra credit points if they submitted a picture receipt of the submission. 
[bookmark: _Toc95394310]Procedures

	Information for data analysis will be collected from canvas grade book, speed grader, and/or de-identified and shared with the investigator via an excel file. Grade-related information will be collected by the section instructors from the grade book and downloaded to an excel file. Downloaded information was organized alphabetically. After removing extraneous data, students were randomly sorted by their student ID number in ascending or descending order. Next, all identifying information was removed (Student ID, Name, Net ID). Upon receipt of the deidentified file, data from all sections will be aggregated into one file. Student ratings of the course were shared by the Office of Institutional Research and Assessment upon IRB and instructor approval. The data were already de-identified upon sharing with the primary investigator. 
[bookmark: _Toc95394311]Fall 2019

	Grade-related information was shared with the investigator from a previous investigation with the course data. Data included section number, deidentified participant numbers, exam scores, homework scores, homework submission time, and final grade scores. 
[bookmark: _Toc95394312]Fall 2020 and Spring 2021

	Student grade data was collected by the course instructor for the corresponding section. Final grade points, exam scores, lecture notes scores, and homework scores were downloaded into an Excel file from the grade book. Data also included students’ first and last names and student ID numbers. Submission time and due date were collected from Canvas as well. Once data were collected, data were deidentified and shared with the investigator. 
[bookmark: _Toc95394313]Data Analysis 

	An independent samples T-test will be used to examine the effects of modality (F2F, Online) on overall course performance, exam performance, assignment submissions, adherence to deadlines, and student ratings. The assignment submission and adherence to deadlines data will be transformed into interval variables. Students who submitted a study question assignment will be assigned a value of two while students who did not submit a study question assignment will be assigned a value of one. The same process will be used with the adherence to deadlines data. Students who submitted assignments on time will be assigned a value of two while students who submitted assignments late will be assigned a value of one. The total point values out of 40 will be used for the analysis. In addition, the course performance data will be transformed into interval variables. Students will be assigned values one through seven dependent on the letter grade. 
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Appendix B

Tables 

Table B

TN Voice Questions 

	TN Voice Items

	The instructor contributed to your understanding of course content. 


	The instructor created an atmosphere that invited you to seek additional help. 


	The instructor responded to your inquiries about the course (e.g., emails, texts, phone calls) within a reasonable timeframe (i.e., 48-72 hours).


	The instructor created a respectful and positive learning environment.


	The instructor provided useful feedback on course assignments.


	The course challenged you to learn something new.


	The class sessions were well organized.


	The course materials (readings, homework, laboratories, etc.) enhanced your learning in this course.


	On average, how many hours per week have you spent on this course outside of class meetings (e.g., doing readings, completing assignments, studying for exams, and/or any other related course work)?


	The grade I expect in this course is:


	In regards to your academic program/major, this course is for:


	My class/year in school is:




Note: Directions given to students completing TN Voice: Please rate the following questions based on your experiences in this course. The rating categories are 5=Strongly Agree, 4=Agree, 3=Neutral, 2=Disagree, and 1=Strongly Disagree. If the question does not apply to this course then choose 0=Not Applicable.



Appendix C

Sample Exam Questions from Unit A through Unit E Exams

Unit A

1. Which Piagetian notion would not be considered an invariant function?

a. Schema
b. Preoperational thinking
c. Assimilation
d. Accommodation

2. In his early work in Paris on the assessment of children’s intelligence, Piaget came to what conclusion regarding children’s reasoning?

a. Young children’s reasoning was quite different from that of more mature children.
b. Most of the reasoning that later appeared in the concrete operational stage was evident in the earliest cognitive stages.
c. Conservation was first manifested in what eventually was labeled as the sensorimotor period.
d. Preoperational reasoning represented the onset of logical reasoning.

3. In his early work in Paris on the assessment of children’s intelligence, Piaget came to what conclusion regarding children’s reasoning?

a. Young children’s reasoning was quite different from that of more mature children.
b. Most of the reasoning that later appeared in the concrete operational stage was evident in the earliest cognitive stages.
c. Conservation was first manifested in what eventually was labeled as the sensorimotor period.
d. Preoperational reasoning represented the onset of logical reasoning.

4. The instructor notes underscore which environmental influence on intelligence scores?

a. Heredity is likely to have a greater impact on intellectual differences across students in an enriched environment than in an impoverished environment.
b. Heredity will produce greater diversity in intellectual development across students in an extremely impoverished environment.
c. Heredity has an equally strong influence on intellectual development at both environmental extremes.
d. Overall, environmental conditions have a greater impact than genetic factors on all levels of intellectual development.

5. With respect to the predictive validity of critical thinking, research in the 210 course most strongly supports which of the following claims?

a. Critical thinking is the best overall predictor of all performance measures in the 210 course.
b. Critical thinking is one of the weaker predictors of performance in the course.
c. There is no ceiling level to the predictive validity of critical thinking.
d. Critical thinking best predicts performance on exams in the 210 course.

Unit B

6. Which cooperative learning arrangement have Slavin and Kohn both emphasized?  

a. Teacher-based decisions about students’ cooperative planning
b. Development of student projects 
c. Diversity within cooperative groups 
d. Student mastery of basic content 

7. What were the respective positions of Kohn and Slavin on the role of competition and cooperative in promoting human performance?  

a. Kohn was more likely than Slavin to use competition as a motivator for human performance. 
b. Kohn used competition only intermittently in promoting group performance, whereas all of Slavin’s models used competition.  
c. Slavin used some individual and group competition in promoting cooperative performance whereas Kohn used no competition.  
d. In general, Slavin used competition and cooperation to an equivalent degree in his cooperative learning formats, whereas Kohn leaned slightly toward more toward competition.

8. Research has shown that Slavin’s model of cooperative learning more strongly supported which following claim regarding task structure and reward structure?   

a. Neither task structure nor reward structure is as important as past grades in accounting for improvement in group performance under cooperative learning.
b. Task structure and reward structure are equally important in accounting for improvement in student performance under cooperative learning.
c. Task structure is more important than reward structure in accounting for improvement in student performance under cooperative learning.
d. Reward structure is more important than task structure in accounting for improvement in student performance under cooperative learning.

9. In teaching a class in which some students almost never talk and other talk incessantly, how could you produce better balance in the frequency of discussion across individuals?  

a. Work out a credit system in which students maximize their participation credit by making a moderate number of responses.
b. Award some credit for participation by the reticent students and let the more talkative students participate as they wish. 
c. Don’t mention the credit system but rather just request moderation in participation by all students. 
d. Call on students to participate rather than letting students volunteer comments. 

10. In the consensus phase of structures controversy, students given the choice between the two original positions will be most inclined to do which of the following?   

a. Close to 100% will change their original position. 
b. Virtually zero are likely to change their original position.  
c. Only about 30% will change their original position.  
d. Most students will show an equal split between changing and not changing their original position.  
  
Unit C

11. According to information in the instructor notes, an examination of the relationship between moral reasoning and moral conduct indicates that 

a. individuals who score at higher levels on moral reasoning generally engage in higher levels of moral conduct.
b. moral reasoning and moral conduct go hand in hand.
c. there is no discernible relationship between moral reasoning and moral conduct.
d. moral reasoning is likely to be less predictive of one’s moral stage than is moral conduct.  

12. To promote college students’ intrinsic motivation to learn, the instructor videos suggest which of the following instructor strategies? 
 
a.  Lecturing on broadly based issues.
b.  Including humor on most issues discussed in class.
c.  Promoting deep learning over a relatively small array of issues. 
d.  Not putting students on the spot by asking them questions in class discussion.

13. Which assessment procedures is the most objective way to determine the occurrence of unacceptable behaviors such as lying, cheating, stealing, and fighting in actual classroom situations?

a. Student surveys
b. Applied behavior assessment
c. Circles test
d. Kohlberg moral dilemmas 

14. The study on deadlines with respect to student work, most supports which of the following conclusions? 

	a. Students perform best when they set their own deadlines.
	b. Students prefer to have teachers set the deadlines for completing their work. 
	c. Students prefer only one deadline over several deadlines.
	d. Students spend more time on a work task when they set their own deadlines.

15. The research that has examined the relationship between Kohlberg’s levels of moral development and Piaget’s stages of cognitive development suggests that advanced cognitive development is 

a. unrelated to advanced moral development.
b. tantamount to advanced moral development.
c. essential but not sufficient to achieving advanced moral development. 
d. concurrent with advanced moral development.

Unit D

16. What is the position of behaviorism on the definition of concepts addressed through behavioral research? 

a. All research concepts should first be defined operationally before research assessment is begun.
b. Research concepts should initially be defined ideologically before being defined operationally. 
c. Cognitive concepts such as critical thinking cannot be defined operationally.
d. Operational definitions are useful only in behavioral research. 

17. Which of the following methodological combinations are most alike with respect to outcome? 

a. positive reinforcement and positive punishment
b. negative reinforcement and negative punishment
c. positive reinforcement and negative reinforcement
d. continuous reinforcement and intermittent reinforcement

18. Under which of the following levels of a target behavior would an intermittent schedule for that behavior be most appropriate? 
 
a. When the target level for the behavior is weak. 
b. When the target level for the behavior is strong
c. When the target level for the behavior is mostly moderate occurring at a moderate and steady level 
d. When the target behavior is varying substantially

19. What is the advisability of using direct instruction with skills of extreme importance?

a. Direct instruction becomes less useful as skills increase in importance.
b. Direct instruction is less effective than a discovery approach in promoting acquisition of important skills. 
c. Direct instruction is most valuable when skills are exceedingly important.
d. Direct instruction is only useful in teaching routine academic skills.


20. What is the major benefit of the Dolch Sight Word List?

a. This sight word list replaces the need for alphabetic coding in recognizing words.
b. The Dolch Word list negates the need for phonemic awareness in learning to pronounce words 
c. Students can learn to read better by first learning the pronunciation and meaning of words that frequently appear in the text to be read.
d. The Dolch list negates the value of context in learning to identify unfamiliar words. 

Unit E

21. If individuals don’t believe that smoking will impair their health, but do believe they could stop smoking any time they wish, their beliefs would reflect which of the following combinations?

  a.   internal locus of control and high self-efficacy
  b.   external locus of control and low self-efficacy
  c.   internal locus of control and low self-efficacy
  d.   external locus of control and high self-efficacy

22. A legitimate conclusion from the information on self-esteem in this unit is that 

     a.	it’s impossible for self-esteem to be too high.
     b.	self-esteem is better earned than given.
     c.    self-esteem is more a precondition of learning than a product of learning. 
  d.	such teacher comments as “you’re fantastic” and “you’re the greatest” build a healthy self-esteem.

23. Which of the following distinctions between stress and stressor is most consistent with information in the instructor notes regarding these two notions?

a. A stressor is an event that triggers the stress response, and stress is the response to that event. 
b. The two notions are interchangeable. 
c. One can become habituated to a stressor but not to stress.
d.  One can become habituated to stress but not to a stressor. 

24. What is the nature of the relationship between the level of stress and performance efficiency and effectiveness?
a. no systematic relationship between level of stress and either efficiency or effectiveness of performance
b. positive relationship between level of stress and both efficiency and effectiveness of performance
c. negative relationship between level of stress and both efficiency and effectiveness of performance
d. curvilinear relationship between level of stress and both efficiency and effectiveness of performance

25. Research has yielded which of the following outcomes of Health Education?

a. Reduced smoking. 
b. Less use of damaging drugs 
c. Decreased prevalence of obesity  
d. All of the above.





























Appendix D

Sample Homework Assignment

1. What are the similarities and differences between what IQ and achievement tests measure?

2. What is the difference between what verbal IQ subtests and performance IQ subtests measure?

3. What is the relative difference between the strengths of the correlation between IQ tests and achievement tests versus IQ tests and grades in school?

4. How well have scores at the top 1% on the Stanford-Binet intelligence test predicted long-term quality of life?

5. What comparisons between individuals have been used to determine the contributions of genetics vs. environmental experiences to IQ scores?

6. With increased age, does an adopted child’s IQ become more similar to the natural or adoptive parents’ IQ scores? What do these findings indicate regarding the relative contribution of heredity vs. the environment to IQ scores?

7. Why is heredity likely to have a greater impact on intelligence in an enriched environment than in an impoverished environment?

8. What is the difference in the IQ correlations between virtual twins and fraternal twins?

9. What is meant by cultural bias in intelligence testing?

10. What is the difference between curriculum-based assessment and curriculum-based measurement?
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