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Determining the impact of lecture videos 
on student outcomes
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AbstrAct

The course materials students are expected to utilise in online instruc-
tion vary. Studies have shown that students tend to enjoy online 
courses with lecture videos more than those without, but few studies 
have measured the impact of lecture videos on student outcomes. 
Do lecture videos increase student understanding and retention, thus 
improving student outcomes? Students were provided with one or 
more study aids, video lecture, PowerPoint or instructor-created notes 
for learning about the role of the Electoral College in US presidential 
elections. We assessed student retention and understanding of the 
Electoral College with a quiz as an indicator of student outcomes. We 
found that the video lecture in combination with a PowerPoint was 
the most effective study aid.
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Use of online courses in bricks-and-mortar colleges and universities has in-
creased substantially, as have the number of traditional and non-traditional 
students seeking to take courses online.1 The course materials online stu-
dents are expected to use vary greatly. Some instructors go to great lengths 
to create custom content, such as detailed PowerPoints or lecture videos, 
while others rely on master course templates shared among faculty in the 
discipline and often supplied by textbook publishers. Without becoming syn-
chronous, the online classroom may more closely resemble the traditional 
in-class experience, while retaining the ability of students to fit their studies 
into their schedules and juggle additional responsibilities, especially through 
the availability of lecture videos. Face-to-face instruction in classrooms can 
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be supplemented by video lectures as well, allowing students who have 
missed class or those needing additional time with the lesson to access the 
same level of classroom instruction outside of the classroom.

This study investigates the impact of lecture videos on student outcomes. 
Lecture capture technology2 was used to produce the videos for multiple 
online and face-to-face sections of an ‘Introduction to American  Government’ 
course across six semesters (Fall, Spring and Summer) and students were 
given access to several combinations of lecture resources designed to teach 
about the Electoral College. Students were then required to complete an 
assess ment in the form of a twelve-question quiz about the Electoral College, 
and afterwards to complete a survey designed to evaluate how much of the 
lecture materials provided were used. Each student had access to a minimum 
of the course textbook and instructor-created PowerPoint lecture slides. Some 
course sections were given the PowerPoint with detailed notes also included. 
Others were given a PowerPoint with detailed notes and a lecture video 
about the Electoral College, while some were given the lecture video and 
PowerPoint, but without the detailed notes included.

This study accounted for the usage of the textbook, but primarily explored 
the use of lecture videos, PowerPoint, and instructor-created notes on an 
assessment to see if some combination was better or worse when it comes 
to understanding and retention. To determine which students self-selected 
into which combination of resources or treatment, a post quiz survey was 
administered to the participants.

Participation in this study was voluntary. The students who agreed to par-
ticipate consented to the use of their survey responses, quiz grade and final 
course grade in the study. No information identifying any student was shared 
beyond the principal investigator. This study was approved by the Institu-
tional Review Board (IRB) at Georgia State University prior to implementation.

Review of the literature

The literature on the use of lecture capture suggests numerous advantages. 
First, there is strong evidence to suggest that at a minimum, students en-
rolled in online classes and face-to-face classes feel greater satisfaction with 
courses where lecture videos are provided online. Greater student satisfaction 
has been found in face-to-face courses in which instructors provided lecture 
capture videos in the learning management system as a supplement to the 
traditional lecture already given (Bollmeier et al. 2010; Bryans Bongey et al. 
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2006; Choi and Johnson 2005; Cramer et al. 2007; Evans 2014; Maag 2004; 
Rogers and Cordell 2011; Rose 2009; Vajoczki et al. 2010; Whatley and Ahmad 
2007; Zhang et al. 2006). This may be partly attributable to the individualised 
learning that lecture capture allows for. Both face-to-face and online students, 
whether viewing a lecture video for the first time or for review, can pause, 
rewind or repeat the lecture. Among other benefits, this allows the student to 
review for an exam and to revisit topics they are struggling with for deeper 
understanding and increased retention (Copley 2007; Gorissen et al. 2012; 
Gosper et al. 2010; Traphagan et al. 2010; Zhang et al. 2006). Additionally, 
the availability of lecture videos enables students in both types of classroom 
settings to generate more comprehensive notes. Students from the face-to-
face class who either missed a class or feel that there are gaps in their notes 
may watch a lecture video in their own time and create more comprehensive 
and detailed notes for study. Online students can generate notes from the 
explanations and examples of concepts given by the instructor in the video 
(Brotherton and Abowd 2004; Luna and Cullen 2011). To date there has been 
no evidence to suggest that the availability of lecture videos for face-to-face 
classes has a negative impact on student attendance (Bollmeier et al. 2010; 
Brotherton and Abowd 2004; Bryans Bongey et al. 2006; Copley 2007; Davis 
et al. 2009; Toppin 2011; Wiese and Newton 2013).

Lecture videos make a course and its content more accessible to students 
with disabilities or students with English as a second language. Whether 
offered in a traditional face-to-face class or in an online section, the availabil-
ity of lecture videos better enable students with disabilities or students for 
whom English is not a first language to overcome their individual challenges 
(Scutter et al. 2010). Additionally, lecture videos reduce requests to instruc-
tors for content clarification. Traditional classroom students can access lec-
tures outside of class and revisit a topic they are struggling to comprehend. 
This ‘second look’ at the concept may generate a better understanding and 
thus negate the need to contact the instructor via phone or email (Holbrook 
and Dupont 2009; Rogers and Cordell 2011; Vajoczki et al. 2011). For online 
students, the lecture video may offer greater clarification of difficult concepts 
than the textbook or PowerPoint slides, thus reducing the need to contact the 
instructor for clarification in the online class as well.

Research has shown that after using lecture videos students tend to feel 
they have an enhanced understanding of content, and some studies have in-
dicated better learning outcomes as evidenced by improved grades (Bollmeier 
et al. 2010; Francom et al. 2011; Harrigan 1995; Sloan and Lewis 2014; 
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 Vajoczki et al. 2010; Wiese and Newton 2013). Multiple studies have shown 
that students believe lecture videos will increase their overall understanding 
of content and help them recall more of the information presented (Bryans 
Bongey et al. 2006; Hartsell and Yuen 2006; Holbrook and Dupont 2009; 
Luna and Cullen 2011; Vajoczki et al. 2011). Moreover, previous research sug-
gests that the utilisation of multiple senses is beneficial to learning, primarily 
because students find learning more enjoyable and tend to retain more infor-
mation for longer. By watching lecture videos, students are not just reading 
to learn, but simultaneously seeing and hearing words, images and explana-
tions, thus enhancing retention (Graber 1990; Hughes 2009; Mayer 2009).

Still, there has not been enough research on the question of whether 
students are indeed performing at higher levels as a result of viewing lecture 
videos or if there are other variables at play. Of the few studies seeking 
to measure the impact of video usage on learning outcomes, most are set 
in the context of the traditional classroom, exploring the impact of lecture 
capture video as a supplemental tool or in place of a missed class. In those 
studies, researchers found that viewing lecture capture videos in place of or 
in addition to live lectures was positively correlated with higher outcomes 
after controlling for the academic abilities of students using GPA as the proxy 
(Bollmeier et al. 2010; Francom et al. 2011; Harrigan 1995; Vajoczki et al. 
2010; Wiese and Newton 2013). Very little research has sought to measure 
the impact of lecture videos strictly in the online learning environment when 
there is not a live lecture for which a video may serve as a supplement, and 
even fewer have explored combinations of study aids (Evans 2014). Heather 
Evans (2014) researched whether recorded lectures were superior to still 
slides by giving one online section PowerPoint with lecture notes all semester 
and giving videos only to another online section of an equal number of 
students. In the videos, the instructor can be seen lecturing over the same 
PowerPoint given to the PowerPoint-only class section. That study found 
course grades were lower for the video class than for the PowerPoint class. 
However, the total number of observations did not exceed sixty students and 
observations were limited to one semester.

To summarise so far, studies have shown that students tend to express 
greater satisfaction with courses that provide video lectures. Literature con-
cerning the use of lecture videos supports numerous advantages to students 
who receive and instructors who provide lessons in an audio/visual format. 
Few studies, however, have measured the impact of lecture videos on student 
outcomes. Fewer still explore the videos with or without a combination of 
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other lesson resources such as the course textbook or written instructional 
materials like PowerPoints or lecture notes. Furthermore, most studies also 
rely on a relatively small number of observations, in online only course 
sections, and do not directly test the impact of lecture resources on student 
outcomes for a single topic. Previous research attempting to measure the 
impact of lecture resources do not sufficiently indicate, measure or verify 
the extent of the student’s use of lecture resources, especially lecture videos 
or other course materials such as the textbook and PowerPoints, and few 
if any restrict their question to a single lesson. Researchers have assumed 
if a student clicked a link, the student then used or studied the resource’s 
content, although Thomas Sloan and David Lewis acknowledge the limits of 
this method of verification (2014).

The use of study aids by students must be verified before drawing conclu-
sions about the impact of the aid on the student’s performance. Furthermore, 
class sections normally tend not to be distributed by themselves. A wider 
cross-section of students is necessary to draw such conclusions, which we 
provide. We follow up on Heather Evans and Victoria Cordova’s (2015) sugges-
tion to evaluate lecture videos and still slides to improve student educational 
outcomes and confirm student use or disuse of the aids provided. Addressing 
some other concerns raised in the previous paragraph, we also limited our 
study to only one topic and explored both face-to-face and online students. We 
also did not assume student opinions were sufficient for establishing whether 
or not a method was viable. Recently Khe Foon Hew and Chung Kwan Lo 
(2018), for example, evaluated six different video types for impact on student 
learning. However, their study was very small, with only twenty-four observa-
tions, focused heavily on student preference, and did not evaluate student 
outcomes for video PowerPoints with narration after it was indicated as not 
preferred by the students. With such a small sample, ruling out any treatments 
seems arbitrary, thus we evaluated student outcomes for the group not tested.

We conducted a relatively large study, with 436 observations across mul-
tiple online and face-to-face sections, and we conclude that the inclusion of 
additional aids with video and narration is more effective than PowerPoint 
alone. Illa Mudasih and Waspodo Subroto (2019) explored a similar ques-
tion, and drew a similar conclusion, but they left out other combinations of 
study aids that we have included – primarily, instructor-provided notes and 
a textbook. Additionally, most of the studies above did not consider student 
type,3 which we included. While these papers provide confidence that we 
can accept our hypothesis that video with PowerPoint improves student 
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 outcomes, all the above studies have fewer observations and leave out other 
important considerations that we include.

Research design

Involving 436 students, this study tests the hypothesis that students who 
use a lecture video in addition to other study aids, such as a PowerPoint, 
instructor-provided notes or a textbook, will achieve higher quiz grades than 
students who used PowerPoint alone. The dependent variable in this study 
was the student’s quiz grade for a twelve-question, fifteen-minute timed 
quiz about the Electoral College. Students did not have access to the quiz 
questions prior to starting the quiz and were only given one attempt. We 
conducted the experiment on multiple face-to-face and online course sections 
of an ‘Introduction to American Government’ course over a two-year time 
period at a two-year college. The primary independent variables were:

1. Forty-five-minute lecture video
2. PowerPoint presentation provided by the instructor
3. Instructor-created notes provided to the student within the 

PowerPoint presentation

The instructor randomly assigned different treatments to course sections 
each semester for two years. Every student was instructed to refer to the 
pages in the course textbook that pertained to the Electoral College and 
an instructor created PowerPoint for that lesson. The treatments assigned 
were then varied by what additional resources the students were provided 
or self-selected into. Some course sections were restricted to only the text-
book and PowerPoint slides, while other sections could use the textbook and 
PowerPoint slides with instructor-created lecture notes included. The notes 
included explanations and elaborations that the instructor would otherwise 
have made during a live or recorded lecture. The remaining sections were 
given a lecture video in addition to the PowerPoint, some with and some 
without instructor-created notes. Table 1 lists and summarises the various 
treatments. Whether given notes in addition to the slides or not, all students 
who received the video were encouraged to print or download the Power-
Point in advance of watching the video in order to take their own notes.

Because they do not always use the resources instructors recommend or 
make available, some students then self-selected into a different treatment 
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by foregoing a resource. If the student did not use the lecture video despite it 
being made available to them, they were not included in the sample of video 
students. To verify their treatment, each student was asked to complete a 
survey after taking the quiz. Each student was asked to indicate their level 
of use of each of the study aids available. Students were only considered to 
be in the video treatment groups if they indicated in the survey that they 
watched over 50 per cent of the video. Students were also able to indicate 
whether they used the course textbook, PowerPoint slides and PowerPoint 
notes to prepare for the quiz. This study does not seek to determine and 
analyse the extent of notetaking done by the students. While not perfect, the 
survey is a reliable method of measuring the student’s engagement with the 
lecture video or other resources.

Methods

To evaluate the effectiveness of each treatment combination on quiz grade, 
we used the best, linear, unbiased estimator to fit a model with minimised 
errors.4 The unit of analysis for this experiment was student quiz grade, and 

Variable Type
Count of  

“Yes” Indicator

Students Final Grade in the Course Continuous N/A (436 obs)

Course Textbook References to 
the Electoral College

Binary 207

Instruction (Face-to-Face = 1) Binary 292

Video, PowerPoint, & Notes Binary 49

Video & PowerPoint (No Notes) Binary 124

PowerPoint & Notes (No Video) Binary 121

Video (No PowerPoint, No Notes) Binary 16

PowerPoint (No Video, No Notes)
Binary  

(omitted)
95

No Study Aids Used  
(No Video, PowerPoint, or Notes)

Binary 31

Table 1. Variables and Type
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we applied several different treatments, attempting to account for various 
study aids provided to the students. Since all students were provided at least 
PowerPoint slides, we measured our various treatment affects against those 
students who only received PowerPoint slides and no other treatments. For 
the experiment, we included a treatment for students receiving all study aids, 
including video lecture, PowerPoint slides, and instructor-provided notes. 
We also included a treatment where students received the video lecture and 
PowerPoint but without notes. Finally, we included a treatment for students 
who were provided no video lecture but did get the PowerPoint slides and 
instructor notes. For our control group, we provided students with only the 
PowerPoint slides but no notes or video.

Since we could only provide and strongly encourage the use of the study 
aids, students could opt out of their assigned treatment group by simply ignor-
ing the provided materials. So, in addition to the above variables, we included 
variables to account for students who had access to their treatment group’s 
treatment variables but took advantage of fewer than all the available study 
aids provided. We used information from the post-quiz survey to compile 
these remaining variables. The additional variables included video lecture 
only and no use of any of the provided study aids. Finally, we explored the 
effect of the use of the textbook across all groups. Students were not restricted 
from using their textbook in any group, but not all students used it.

The potential for some students to opt out of using the study aids provided 
also introduced some concern for selection bias in the model. To account for 
this concern, we used the student’s final semester grade in the overall regres-
sion as a proxy for student type, student pre-existing knowledge, interest, 
and study habits. Students who were inclined to perform better overall in the 
course were more likely to earn higher scores on the quiz, just as those who 
do not typically study were less likely to use the materials provided. The final 
semester grade is not a perfect proxy, as it includes the quiz grade. Since the 
quiz grade was a relatively small portion of the final grade, only about 5 per 
cent, we were not concerned it would significantly alter our conclusions or 
introduce any problems of variables moving together or being jointly related, 
a problem known as multicollinearity.

Results and analysis

We set our level of statistical significance at 95 percent a priori, and to meet 
similar and generally accepted levels within the existing literature. Observ-
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ing Figure 1, where the vertical line indicates the use of PowerPoint alone, 
we can see students who used video with PowerPoint and notes earned a 
grade 6.48 percentage points higher than students who used PowerPoint 
alone. Students who used video with PowerPoint but no instructor-provided 
notes earned 5 percentage points higher than students who used PowerPoint 
alone. Not surprisingly, our proxy for student performance also proved to be 
statistically significant, but the coefficient was relatively small at 0.43, so the 
effect on the quiz was not very interesting. Instruction type, online versus 
face-to-face, was not statistically significant, so we could not conclude that 
any difference in the quiz grade resulted from how the course was being 
taught. Video only was also not statistically significant; thus, we could not 
determine an effect from video alone when compared to PowerPoint alone. 
Finally, of the students who used no study aids, there was no statistical 
significance, thus we could not conclude any difference in outcomes between 
no aids and PowerPoint alone.

The use of textbooks was significant and very interesting. At first glance 
the negative coefficient indicates a surprising result from the effect of using 
a textbook; however, on further examination we think the reason is logical. 

Figure 1. Effect of treatment on quiz grade
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It appears what we are observing is that no matter what treatment group a 
student was assigned, those who did not understand the material for the 
quiz then reverted to using their textbook. Their last-minute attempt to 
find content in order to answer questions is indicative of a lack of student 
preparation for the quiz, thus we see a negative effect from students using 
their textbook.

Table 2. Effect of treatment on quiz grade

DV = Quiz Grade Coefficients* p-value

Final Grade 0.434 0.000

(0.060)

Textbook −3.013 0.044

(1.495)

Instruction Type −1.257 0.442

(1.635)

Video, PowerPoint, & Notes 6.588 0.005

(2.315)

Video & PowerPoint 5.299 0.016

(2.200)

PowerPoint & Notes Only 1.577 0.477

(2.215)

Video Only 3.167 0.493

(4.616)

PowerPoint Only (Omitted)

No Study Aids Used −3.610 0.283

(3.359)

Constant 48.686

(4.930)

0.000

N 436

R2 0.238

√MSE 15.227

* Robust Standard Error in Parenthesis



35 \

Determining the impact of lecture videos on student outcomes t

Therefore, we conclude that it was not the use of the textbook that caused 
students to experience a decreased grade. We think we are seeing that stu-
dents struggling to understand the content perhaps due to a lack of engage-
ment with the provided study aid(s), reverted to their textbook as a resource, 
either before or after beginning the quiz. Indeed, more than 60 per cent of 
the students who reverted to their textbook opted not to use one or more 
of the study aids provided, with an overwhelming majority of that group 
not using the video lecture and at least one of either PowerPoint or instruc-
tor notes. Given that reasoning, we cannot determine that the use of the 
textbook caused a negative effect on any student’s grade, but we can reason 
that those students who used the textbook were probably already struggling.

Given the results of the experiment, we think it is safe to conclude that the 
video lecture was statistically significant and improved student outcomes. 
When combined with the PowerPoint and instructor-provided lecture notes, 
student outcomes are even better. Finally, we see no statistically significant 
evidence that PowerPoint slides provided with instructor notes influence our 
students’ outcomes. While other aids seemed necessary, it was the combina-
tion of aids with a video that gave the best student outcomes.

Conclusion

Previous research has shown that students tend to be happier with both 
face-to-face and online courses that provide lecture videos. With regards to 
student outcomes, previous scholarship has also concluded that students 
tend to understand and retain more when multiple senses are used to learn a 
subject. The use of videos in addition to written materials allows the student 
to read, see, and hear words, images and explanations. We report that stu-
dents who used the combination of the lecture video and PowerPoint had 
higher outcomes on the quiz than students who did not.

We find that the combination of course materials is important since 
neither PowerPoint with notes nor video alone were significantly different 
from PowerPoint alone. Therefore, we conclude that student outcomes are 
higher when written materials (PowerPoints, handouts, lecture notes) are 
supplemented with video, and that video is better when supplemented with 
other written materials. Therefore, we suggest providing a written resource 
for students to aid in note taking or understanding and review in addition 
to a video aid. Since students with access to video(s) and written materials 
perform better on assessments, we surmise that the creation of video  lectures 
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is meaningful and worth the time, but only when provided with other, tradi-
tional materials as well.

In conclusion, we offer a few suggestions for future research and for those 
seeking to create or offer lecture videos as part of their course content. First, 
lecture videos are more dynamic when instructors do not simply read a list 
of bullet points from a slide. Similar to the face-to-face classroom setting, 
in a video the instructor can elaborate, explain and provide examples while 
prompting students to take notes and referring to the PowerPoint slides pro-
vided. The video with the PowerPoint slides enables the students to go back 
to the video for further clarification and spark their memory when reading 
their notes. Moreover, to better engage students with content, instructors 
can use the animation features in PowerPoint to restrict what a viewer sees 
within an individual slide. That restriction prevents students from advancing 
faster than the instructor but allowing them access to the PowerPoint also 
helps them make connections while watching the video as they anticipate 
what is coming next. Images (pictures, tables, etc.) and animations such 
as arrows and smart art charts can also be included in the slideshow and 
recorded onto the video for better clarification.

We would like to further explore this project by investigating whether 
open captions displaying what is spoken as text would be better or worse 
for retention than a narrated PowerPoint with notes and/or a transcript. Ad-
ditionally, the length of the video may make a difference in student retention. 
Longer videos, such as the forty-five-minute video used in this study, may 
not be optimal for student attention spans or content absorption. However, 
the long video is a good comparison with face-to-face lectures that are typi-
cally between forty-five and seventy minutes. In both instances, instructors 
hope students take good notes and review them while seeking out additional 
resources to ensure comprehension and retention. Multiple, shorter videos 
over one course topic or chapter may be cumbersome for some courses, but 
they may be more effective for student retention and better enable students 
to watch them when convenient. Furthermore, shorter videos may be more 
efficient when course content must be updated or edited when subject matter 
evolves quickly.

Future research may also seek to more directly test the effects of video 
lectures over several topics within a section, ideally across multiple lessons 
and assessments. Additionally, more research may need to be done to study 
the effects of the talking head method, a lecture capture that includes the 
instructor on the screen and indicated as preferred by students in the Hew 
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and Lo (2018) study. We conclude that lecture notes and PowerPoints in addi-
tion to a video do improve student outcomes, but more research is necessary 
to explore the best applications to maximise this result.

t

Barbara Robertson is Lecturer in Political Science at Georgia State 
University’s Perimeter College. She holds a Master’s in Political 
Science and is a recipient of the Governor of Georgia’s Teaching 
Fellowship. Her academic interests include democratisation and dem-
ocratic erosion, authoritarianism, American government and politics, 
American history, international politics and Middle Eastern politics 
and history, as well as the scholarship of teaching and learning.  
Email: brobertson@gsu.edu

Mark J. Flowers is the Associate Chair of Business and Social Science 
at the Decatur campus for Georgia State University’s  Perimeter College, 
an Assistant Professor of Economics and former Fellow of the Virtual 
Fellows Program of the United States Department of State. Mr. Flowers’ 
research interests are in Economic Development and International 
Relations where he focuses on the division of trust and influence 
among states and how states develop and execute their foreign policy 
agendas. Email: mflowers@gsu.edu

t

Notes

1. Traditional students tend to begin college shortly before or after earning a high school 
diploma, are enrolled full-time, and do not work or only work part-time. Non-traditional 
students have typically been out of college for a period of time, may have children and/or 
work part- or full-time jobs that may make full-time enrolment in college difficult or 
impossible.

2. Lecture capture technology records the instructor’s voice with text, images and video 
clips displayed on a computer screen. It may be accomplished by recording the instructor 
in the classroom using a traditional video camera but is more commonly done through 
screencasting. Screencasting allows an instructor to simultaneously record audio and 
content displayed on the computer screen, something not easily done with a traditional 
video camera. It can be done by the instructor in a home or office setting using a per-
sonal computer or in a live classroom. For example, an instructor may narrate over a 
PowerPoint, with the additional ability to navigate to web pages or other digital resources 
during narration.
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3. Student type was measured using the final semester grade for each student. We assumed 
higher grades probably indicated more studious students and lower grades probably indi-
cated less studious students. The assessment for the dependent variable of this study was 
a very small, although important, portion of the overall course grade.

4. We used Ordinary Least Squares to estimate the line of best fit across the multiple 
dimensions of this analysis. OLS is the best, linear, unbiased estimator that meets the 
Gauss-Markov assumptions. A Breusch-Pagan test indicated the data was heteroskedas-
tic, that is, varied unevenly across the sample, so we corrected for the problem by using 
robust standard errors.
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