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Figure 1: Experiment conditions at 1 minutes and 38 seconds: Informal explainer video (left) as seen on major video platforms,
compared to traditional slide-based teaching (right).

ABSTRACT
Whether a lecturer presence helps or hinders in audio-visual learn-
ing material has been raised numerous times. While previous re-
search found no substantial evidence in favor of a lecturer presence
in controlled eye-tracking experiments, the given study analyzes
results of a field-experiment in a German MOOC with 2,938 ac-
tive participants taking a four-week course on data structures and
algorithms. The research team produced specific content for this
experiment with the goal to compare traditional slide-lectures with
a modern explainer video style as seen on major video platforms.
These two treatment groups are identical on the audio track and
truly only differ in terms of the visual experience of the lecture
on recursion. The variables are: 1) Perception of a learner defined
by content, the speaker and his/her own learning and 2) Scores of
a recall and transfer assessment. The first variable is conducted
by a user survey (n=490), the skill assessment is measured by two
posttests (quiz & programming task). The findings indicate a differ-
ent perception of the speaker’s focus, a significant better evaluation
of the lecturer condition and higher scores on the recall posttest.
No difference is seen in the perceived degree of professionalism,
the self-reported level of attention and the scores of the transfer
task. By testing and replicating previous findings in a real MOOC
setting with adult learners, the given study contributes to the re-
search of video-based learning in general, and to the sub-topic of
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effective teaching settings for computer science concepts in scaling
environments.
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1 INTRODUCTION
The popularity of the video as a media is unbroken and can be
seen in various forms and styles: From shorter time frames for a
video to reach 100 million views, to the growing watch time of
live streaming content on various platforms (e.g. Twitch see [39]),
to a higher number of daily active users in recent years [9]. The
pandemic situation with its planned and unplanned behavioral
changes in terms of how we work, play and teach can be seen as
one driving factor behind the already existing trends of video usage
and consumption. In the field of online education, rising numbers
in the context of the pandemic can be witnessed as well (Key-Notes
on L@S 2021, e.g. by Jeff Maggioncalda [23]). With this increase,
new formats and lecture styles evolve, that need evaluation on a

Session:  Video Use @ Scale L@S ’22, June 1–3, 2022, New York City, NY, USA

142

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1145/3491140.3528268
https://doi.org/10.1145/3491140.3528268
http://crossmark.crossref.org/dialog/?doi=10.1145%2F3491140.3528268&domain=pdf&date_stamp=2022-06-01


qualitative and quantitative basis. The given paper conducted a field-
experiment design, comparing two different treatment conditions:
The traditional slide-based teaching against a talking head format,
that is seen in MOOCs and on general-purpose video platforms
such as YouTube. By incorporating existing research designs and
their findings, our study adds to the on-going question whether
it’s worth to include a visible lecturer presence or not. This kind
of comparison seems worthwhile, as previous research did not
find a significant difference regarding learning performance when
it comes to the presence of an instructor. As the production of
a video-based learning items needs resources – and in case of a
visible lecturer – a face to show, the outcomes of the study is not
only relevant to the community of scaling learning environments,
but also to instructors and higher education professionals. The
existing research foundation will be presented next, followed by
the research questions and hypotheses as derivatives.

2 RELATEDWORK
A first branch of the literature addresses the question of whether
showing the lecturer has a positive or negative impact on student
perception and learning. Multiple researchers conducted experi-
ments using eye-tracking [4, 6, 20, 29, 38, 42]. The controlled lab-
oratory environment can be seen as an advantage for measuring
cause-effect relationships. Naturally, only a smaller number of par-
ticipants can be tracked and analyzed in detail. The number of
participants in the aforementioned studies ranges from 16 to 88,
with the exception of Kokoç et al. [21] with 201. All of these studies
focus on university or college students. A unique insight is provided
by Kizilcec et al. [19], who analyze two large cohorts of partici-
pants in separate non-laboratory studies. They compare a strategic
embedding with a constant lecturer presence, reporting a learn-
ers preference of seeing the lecturer. Two concepts are frequently
cited in the literature: Social presence and the split-attention-effect.
These two simultaneously form the most important poles for and
against showing a lecturer.

2.1 Split-attention-effect
Following the theory of cognitive load, a learner can only compre-
hend a certain amount of information in a given time. The presence
of a lecturer’s video stream could add to the load. As a result, the
pedagogical value of the socio-technical interaction via asynchro-
nous video could affect learning [17, 24, 25]. Previous comparisons
were often based on slides. The treatment conditions show a lec-
turer within the slides in a Picture-in-Picture (PiP) style [5, 19, 28].
It can be argued, that the split-attention-effect is higher in that
comparison. When a learner has to switch between reading a slide
and looking at the lecturer, the center of attention actually switches
more frequently [6, 20]. A counter-argument is provided by Uchid-
iuno et al. and their large field-study, showing a relevance of text
in videos from English language classes. [41].

2.2 Social presence
Social presence refers to a person’s recognition in a medium [11].
Some argue that interaction, a human gaze or any other kind of
para-social activity fosters learning [14, 44]. As Wang and Anto-
nenko [43] found, easier learning items with a lecturers’ condition

are perceived better than more difficult ones. Homer et al. [16]
argue that individual visual preferences influence the extent of per-
ceived cognitive load. Regarding reliability, Ng and Przybyłek [28]
have outlined that measuring social presence through surveys has
its pitfalls, as it is prone to subjectivity. When only the face is visi-
ble, previous research has raised the question of the added value
of showing the face compared to just listening [13]. A common
answer are social cues and nonverbal communication that justify a
talking-head format.

2.3 MOOC video styles
A second branch of the literature focuses on the video style pro-
duced for a MOOC. Those practices and taxonomies influences the
production of treatment conditions: The results of Guo et al. [12]
were taken into account when planning the videos. As a result, for
the Lecturer treatment condition, we chose a short length (<6 min),
a talking head format with a wide-angle to allow gestures and our
own recording in an informal setting rather than an existing se-
quence of pre-recorded university instructional material recorded in
a studio environment. Reutemann [32] analyzed four major MOOC
platforms and found that a majority (74%) of courses use a talking
head format, followed by slides (>33%) in several combined variants.
In addition to PowerPoint variants, other dominant video styles
include chalk lectures, screencasts, hands-on demonstrations and
handwriting variants, as studied by Santos et al. [35]. All attempts
to collect video style archetypes involve listing of non-exclusive
elements; for example a talking head may use a voice-over, a draw-
ing board view can have text overlays. For the visual design of the
Lecturer condition, an informal home office was chosen – instead
of a monochromatic green screen [32], together with a low text
density [34]. For the usage of visual transitions, the definition of
Kim et al. [18] was applied: Use of a primary visual representation
for each of the treatment conditions without major changes that
could affect the measurement of the dependent variables. Combin-
ing comprehension questions as recall assessment and application
tasks as a transfer assessment has been done in previous studies,
e.g., [20, 26, 43]. A previous comparison by Cross et al. [7] between
a blended and an online class showed again no significant differ-
ences. Poquet et al. [30] analyzed the variables used in previous
studies and found that many studies use video or presentation as
independent variables. For the dependent variables, recall tests and
transfer tests combined with learner self-reports are common.

2.4 Popular Public Formats
One format often highlighted is the “Khan Academy style”, which
uses a drawing board and voice-over-narration (e.g. in [12]). This
approach can also be critically discussed, as Schwartz did [36], high-
lighting the pseudo-learn effect achieved through videos. In the
context of his analysis, he uses the very popular Khan Academy
videos. At no point in these videos is there a speaker visible, and
the illusion of understanding is present. In the context of the “Khan
style”, a comparison between handwritten notes and processed hand-
written notes has been conducted by Cross et al. [8] on major
MOOC platforms, which revealed a preference for handwritten
notes with post-processing. Another observation was summarized
by Derek Muller, PhD and host of the popular YouTube channel
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Veritasium [27]: A great educational video allows you to leapfrog
on someone else’s thinking. In the same video, he outlines that he
has found a negative connection between learners’ perceived ease
of videos and their actual learning progress, which underlines the
aforementioned illusion of understanding. Finally, on public video
platforms, the face seems to be a relevant success factor for the
viewer’s decision which video to watch, e.g., in a thumbnail on
YouTube. In non-academic blog posts, one finds the recommen-
dation to include faces to increase the number of views [31]. The
research community has used facial expressions and gestures to
automate the generation and selection of these thumbnails [1, 37].
Shimono et al. summarize the analysis of YouTube thumbnails as
follows “We found that the facial expressions of the YouTuber in the
frame are rich, the subject of the video is clear, and the content of
the video is clearly defined by the text headline”. The learning items
within a MOOC learning session do not compete with each other
due to an existing order and linearity. Nevertheless, it can be argued
that the visual appearance familiar to users from their private con-
texts influences their evaluation regarding the quality and visual
experience in educational settings.

2.5 Research questions
Against this background, the following qualitative research ques-
tion is asked, divided into three sub-questions: RQ1: Does the pres-
ence of an instructor influence a learner’s perception regarding

1.1 the content?
1.2 the instructor?
1.3 his/her own learning?

The variable “perception” of a learner is operationalized through
user feedback. Through a questionnaire containing twelve ques-
tions, these first three research questions are formed. Additionally,
the given study aims to replicate previous research designs related
to knowledge acquisition following the application of a treatment
condition. Namely the recall and transfer assessment of a computer
science concept. Therefore, the quantitative research questions are:
RQ2: Does the presence of an instructor influences

1.1 the score of a recall assessment?
2.2 the score of a transfer assessment?

As prior research results vary regarding causal relationship be-
tween the video format and learner progress, as well as the relation
between format and learner reception, the hypothesis for each RQ
focuses on one measure of difference:

H0: The variable between the treatment conditions is not signif-
icantly different.

H1: The variable between the treatment conditions is signifi-
cantly different.

2.6 Novelty of the study
Within the research community, the workshops at previous L@S-
conferences, e.g., by Ritter et al. [33] in 2021, underlined the rel-
evance of scaled A/B-tests and experiments. As the related work
section shows, the presence of a lecturer leads to ambivalent re-
sults. Our study applies previous research designs to a scaled field
experiment with adult learners. This is in contrast to smaller HCI

experiments conducted on campus. In this way, we contribute four
aspects to the ongoing debate:

• Use of a high-stake exam of adult learners: Learners can
only participate once and within a certain time frame. Tradi-
tional classroom experiments are biased by university credit
or low difficulty exams, and have lower internal validity.

• Transparent and purposeful media production:As men-
tioned before, previous studies have relied on existing learn-
ing material. Typically, the process of creation and publi-
cation is omitted as part of the research. By incorporating
new video practices and providing access to the video mate-
rial, we will broaden the discussion of effective audiovisual
learning.

• Focus on the domain of computer science:While studies
in biology [40], mathematics [43] and social sciences [20]
have been used for comparison, to our best knowledge, the
domain of computer science concepts and particularly an
implementation has not been studied in terms of the im-
pact of lecturer presence. Most of the articles do not specify
the learning material used, so it is not possible to compare
between lecture subjects.

• Conducted after the Sars-CoV-2 pandemic: The first
comparisons began around 2000, followed by series of eye-
tracking experiments (see the literature review of [30]). Now,
after months of videoconferencing and digital collaboration,
one could argue, that the perception and appeal of digital
media has changed. Our data contextualize this potential
effect to a large cohort of adult learners.

3 COURSE DESIGN
The research was conducted in a German speaking four-week
MOOC1, which was actively supervised by the research team. After
these four weeks, the course content remains online in a self-paced
course offering. All the data of the given study were taken from the
actively supervised part of the course, meaning that only data from
active participants were included. Future work might compare co-
horts of the same course in different years or compare outcomes of
the actively supervised course with those of self-paced course. The
content of the course consisted of data structures and algorithms
using Java. Solid basic Java knowledge in theory and practice was
assumed as a prerequisite. The course reached this target group, as
90% of the users indicated that they have previously taken a Java
programming course (on any platform). 84% of learners were previ-
ously enrolled in a course on our platform and therefore knew how
to use the platform in terms of usability. To lower technical hurdles
and to reduce the impact of confounding factors in our measure-
ments, tutorials and introductory videos were offered, specifically
targeting the 16% of first-time enrollments to the platform. Since
there was not a single technical issue related to usability in the
course forum, this is considered achieved. As the course was of-
fered free of charge and with no enrollment restrictions – as the
term open in MOOC suggests – there was no validation or test-
ing prior to enrollment. The general openness of the participants
to use video formats for learning can be described as high: First,
the platform offers MOOCs throughout the year with a focus on
1https://open.hpi.de/courses/java-algorithmen2021
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Table 1: Response rates of unique learner in terms of views,
responses and submissions in the context of the experiment
phases.

Registration Phase and sub-total Learners
Begin of course 3,060

Middle 3,437
Course end 4,429

Show-rate 66.33% = 2,938 unique learners
Experiment Phase and Participants Total n

I Pretest: Self-reported skill 1,280 submission

II Treatment
Lecturer (A): 356

Control condition
Slides (B): 361 717 views

III Survey (A): 245 Survey (B): 245 490 responses
IV Posttest Recall (Quiz) 549 submission
V Posttest Transfer (Programming Task) 690 submissions

information technology and digital skills. The general format and
scheme of videos, quizzes and programming exercises are famil-
iar to our learners, as is the optional use of the forum. Second, a
survey (n=1,405) at the beginning of the course asked about per-
sonal preferences regarding learning media. A vast majority chose
“Videos and animations” (79%), followed by “Text (digital access)”
and “Pictures & Images” (both 62%) in this multi-select question.
“Personal discussion” (30%) and “Podcasts and Audio-Books” (14%)
were chosen least often.

88% of the users were based in Germany, followed by Austria
(3.4%), the United States (2.64%) and Switzerland (2.23%). Similar to
previous courses on our platform, the age structure represents adult
learners (course average 45 years, platform average 42 years), who
are primarily motivated by “staying up to date” on IT and CS topics.
Of the 1,490 submissions regarding the primary goal of enrollment,
75% (n=1,118) responded “I am interested in the topic”, while only
12% (n=179) sought a certificate of participation (CoP). With 855
CoPs, the number of certificates actually issued is higher than the
self-reported goal (35% compared to 2,398 active learners at course
end). The number of records of achievement is slightly lower (26%,
n=643), due to the higher requirements: Learners had to achieve
more than 50% of the total available points (quiz, programming task,
homework). A breakdown of the response rates in the individual
test phases is shown in Table 1.

In terms of device usage, a clear majority of 2,109 learners used
the desktop web option, while 103 accessed the course exclusively
via the mobile web, 83 users used the native apps for iOS and An-
droid exclusively. A smaller proportion of users switched between
desktop web and mobile web (163) or desktop web and native app
(195).

4 METHODOLOGY
In order to ensure comparability between the two groups, a dedi-
cated production process was associated with the research design
and was conducted as follows.

4.1 Production Process
The lecture on recursion in Java was created specifically for this
experiment. Half of the course participants was assigned to the

Lecturer (A) and the other half to the Slides (B). The group allo-
cation was randomized at the time of course enrollment (round
robin scheme). In order to ensure comparability between the two
treatment groups, a lecture script was written and discussed among
the teaching team. The wording and the overall sentence struc-
ture used direct address to the audience (e.g. “In this video, I would
like to show you the basics of recursion using examples and pseudo
code”) and informal presentation styles (e.g., by rhetorical questions:
“but. . . (pause) how does this work in a Java program?”). Both type
of elements are consistent with recommendations for the creation
of educational YouTube videos [3]. The final version was then re-
hearsed for the recording session. The very same audio track was
used for both versions of the learning material: While for the con-
dition Lecturer the video and audio track of a speaker addressing
the camera directly was used, for the condition Slides the audio
track was used. A post-production editing was applied to both: For
the slide condition, the PowerPoint slides were edited with the
usual corporate identity design. Since this is the usual appearance
of a learning item, the Slides treatment (group B) is considered as
the control condition. For the Lecturer treatment, the same key
elements were annotated on the video track. These annotations
were always kept in line with the audio information to follow the
redundancy principle as outlined by Moreno and Mayer [26]. The
editing changes were carefully applied to both versions simulta-
neously in the editing software (Resolve Studio). As a result, both
treatments show the same annotations (e.g., the definition of the
base case, multimedia example of recursion), the same examples
and the speaker uses exactly the same words (e.g., the example of
the factorial 5!) at the same timestamp; therefore, both videos have
a length of 4 minutes and 6 seconds. The Figure 1 above shows
an exemplary frame at 1 minutes and 38 seconds. Before the final
upload, the videos were tested by the teaching team, as well as
independent academics which were less familiar with the topic.
Both groups knew the lecturer (and his/her voice) from previous
learning items, as the entire teaching team was introduced in an
introductory segment prior to the first week. Since the two treat-
ment groups have the same origin and identical processing steps,
the technical details are also the same: Recorded in Full-HD (1080p),
at 30 frames per second and a sample rate of 48kHz. Professional
studio equipment was used for the recordings in an informal home
office setting. Due to the natural, but informal setting of the Lec-
turer treatment, the split-attention effect should be lower because
less attention is needed to focus on the slides and a lecturer. The
same should apply to the slide condition, because the key elements
of any given slide were highlighted in sync with the audio track.
The video footage of the two video styles can be accessed here:
http://las22.steinbeck.io.

4.2 Overview and Response Rates
All data presented refer to the period from November 24 to De-
cember 22 of 2021. Since the course was entirely voluntary and
anonymous for the learners, different response rate can be reported.
Of a total cohort size of 4,429 learners at the end, 2 out of 3 accessed
the course at least once (‘show-rate’). The six course announce-
ments were read by an average of 1,588 people. A 90% response rate
between submitted quiz questions and completed surveys can be
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Table 2: Questions of the recall posttest

# Questions and (Points) Type
1 Evaluate the following statement: True/False

Basically, a task can be solved iteratively or
recursively. (1)

2 Evaluate the following statement: True/False
Recursive approaches are generally faster than
iterative approaches. (1)

3 Which line forms the "base case" of the recur-
sion in the following code example? (2)

Single choice

4 The basic principle of dividing a large problem
into many smaller problems is called... (1)

Single choice

considered high. The survey was neither rewarded nor mandatory.
The set of 498 responses was balanced to include 245 responses in
each treatment condition. The experiment proceeded in five phases,
as shown in Table 1.

4.2.1 Pretest. In order to examine the existing knowledge on the
topic of the lecture, a pretest was conducted in the form of a survey.
Several main topics covered in the MOOC were queried and could
only be submitted once. Thus, the field-experiment was not exposed
and a comparison between course participants is possible. Two
level of skills were surveyed. The first question, related to existing
knowledge, used a 5-point ordinal scale, ranging from “1- Have
no knowledge” to “5 – I am confident to instruct others”. A second
question referred to the existing ability of practical experience to
program a recursive method (yes vs. no). The two questions therefor
correspond to the two posttests in terms of depth of competence
(recall and transfer).

4.2.2 Measuring perception – Survey. After watching their treat-
ment group conditions, learners were asked to participate in a
voluntary survey. The questionnaire was divided into three main
parts – content, speaker and learner perspective. Table 3 summa-
rizes the (translated) questionnaire and its results for measuring
the perception variable. All questions were presented on a 5-point
Likert-agreement-scale, except for L3 (multiple choice) and L4 (sin-
gle choice). The survey was linked to a self-hosted LimeSurvey
instance and the questionnaire was identical for both treatment
groups.

4.2.3 Posttest 1 - Quiz. Although the videos could be (re-)viewed
multiple times, each learner was only allowed to take the recall
quiz once. The assessment was marked as a bonus-quiz, similar
to a graded homework assignment with a due date. This deadline
corresponds to the supervised portion of the course and the entire
four-week time frame of the outlined study data. In conjunction
with a time limit of 12 minutes, a high-stake exam was simulated.
Table 2 shows the four quiz questions. Correctly identifying the
base case in a given code (question three) was considered more
valuable as it is a first step towards an implementation competency.
The last question (The basic principle of dividing a large problem
into many smaller subproblems is called...) serves as a proxy for
measuring attention. The correct solution was explained in the
very last part of each treatment and was not visualized or written

out in any treatment. To get the correct answer (divide and conquer),
learners had to pay attention throughout the video. Additionally,
one survey question asked learners how much attention they paid
(“I watched the video carefully”). A third component to measure
attention was viewing time per item.

4.2.4 Posttest 2: Programming (Transfer). The implementation com-
petence is assessed by a programming task. Within the virtual
programming environment (Cloud IDE), each participant has the
task of implementing a recursive function in Java. Since the course
platform provided this web-based IDE, learners were able to focus
on the task at hand. With this approach, technical issues and lo-
cal setup problems can be eliminated as potentially demotivating
factors and impediments. How-to knowledge of this online IDE
was introduced at the beginning of the course and usability was
ensured through prior tutorials and warm-up exercises. The in-
tended solution resembled a Fibonacci sequence but was shifted
by 1 to ensure that copied textbook solutions would not satisfy the
automated unit tests. The assertions class and pattern matching
were used to test two conditions: 1) Whether a for-loop – and thus
an iterative and not recursive solution – was used and 2) whether
the correct results were calculated. These tests ensured that only
recursive solutions with correct calculation received a 100% score.
Users were presented a read-only main class with function calls
already prepared, which computed three instances [fib(2), fib(5)
and fib(6)]. A second empty class was provided, for the actual as-
signment – writing the recursive solution to the given problem.
A hidden fourth test case [fib(9)] was called in the background to
avoid custom function calls for only three instances, but to test the
learner’s code for a general functionality.

5 RESULTS
5.0.1 Pretest. The majority reported having good or very good (4
and 5 out of 5) knowledge of recursion (n = 1,262). On the extreme
ends, 14% (n=182) had no knowledge (1 out of 5) or felt confident
to instruct others on the topic (highest option 5). 152 learners (12%)
heard the term ‘recursion’ before (2/5), 279 (22%) report a “slight
idea” (3/5), leaving 469 learners who believe they understood the
topic (level 4 out of 5). In the second pretest question, a majority said
they already had practical programming experience with recursion
(711 yes; 551 no).

5.0.2 Video statistics. The average viewing rate of the 42 videos in
the course was 98.6%. Lecturer had an average farthest viewing time
of 97%, the Slide group watched an average of 100%; For treatment
A (Lecturer), 118 forward and 389 backward calls were counted,
while for condition B Slide 122 forward and 438 backward calls
were recorded. The total number of unique viewers for A was 359,
while for condition B it was 368 views. Based on these indicators,
no difference in the use of the video elements could be detected.

5.0.3 Perception – Survey. The twelve questions were tested with
a non-parametric test (Mann-Whitney U, pairwise deletion in SPSS
v23), due to their ordinal nature and non-normal distribution (con-
firmed by Shapiro-Wilk test). This test was chosen to find significant
difference between the treatment groups and thus to reject or retain
the outlined hypotheses. Overall, the two groups show very similar
responses in terms of perception of the content, the instructor and
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Table 3: Survey results of C (Content), S (Speaker) and Learner (L), means on a 5-Likert agreement-scale (1-No agreement to
5-Total agreement); L4 on a single choice scale between 1 (grade A) and 6 (grade F); *significantly different at p<0.01 tested by a
Mann-Whitney U test, grouped by experiment conditions (Lecturer vs. Slides).

Lecturer Slides
# Long Question Text n Mode (n) Mean SD n Mode (n) Mean SD
C1 The content presented was easy to understand. 237 5 (119) 4.36 .799 239 4 (108) 4.22 .858
C2 The principle of recursion was presented in a visually clear way. 238 5 (109) 4.23 .910 236 5 (99) 4.17 .899
C3 The length of the video explained the topic well. 235 5 (135) 4.38 .876 231 5 (109) 4.26 .891
C4 The content is the same as what I am used to on openHPI. 230 5 (102) 4.06 1.072 225 5 (100) 4.13 1.00
S1 The speaker made a professional impression. 232 5 (121) 4.38 .807 235 5 (117) 4.38 .755
S2 I had the feeling that the speaker was in the same room as me. 218 3 (66) 3.14 1.16 222 3 (81) 3.27 1.10
S3 I felt like the speaker was focusing on me. 221 4 (80) 3.58* 1.07 217 3 (81) 3.28* 1.12
S4 I felt like the speaker knew I was watching the video to learn. 218 5 (92) 4.07 1.02 220 5 (81) 3.88 1.10
L1 I watched the video attentively. 235 5 (135) 4.43 .836 234 5 (119) 4.38 .751
L2 I could easily follow what was said. 232 5 (126) 4.37 .868 234 5 (118) 4.34 .809

L3 I think seeing the instructor in the video is,
___ compared to not seeing him. See descriptive Figure 2

L4 What overall grade would you give the video? 236 2 (123) 1.87* .752 235 2 (131) 2.09* .857

their own learning. C1, C2 and C4, S1 and S2, as well as L1 and
L2 clearly provide similar results. C3 and S4 are on the edge of a
significant difference. The perceived level of professionalism (S1)
is exactly the same. This may highlight the importance of audio
over video as described in the literature. The similarity of C4 is
surprising, as the Lecturer video style is significantly different from
the usual visual experience of the platform, while Slides in the cor-
porate design fit more the status quo. Additionally, the perception
of length (C3) is an interesting candidate for further research, since
both video styles were of equal length. This could indicate that the
visual experience influences the perceived duration of a learning
item, as the Slides treatment has a lower correspondence. Further
research could investigate this relationship and analyze the range of
length at which seeing a lecturer can increase attentively followed
lecture time.

A significant different was measured for the attention of the
speaker (S3) (U: 20,219; z-value: -2.94; p<0.01). The difference could
only be derived from the visual experience, as Lecturer looked
into the camera and addressing the learner directly. The other
significant perception in this study is the overall grade (L4) given
by the learners. On a scale between “very good” (1) and “deficient”
(6), the Lecturer treatment shows a higher grade (1.87) than the
control condition (2.09) (U: 23,896.5; z-value: -2.86; p<0.01).

Although L3 in the form of a projection question showed no
statistical difference, the descriptive analysis replicates the findings
by Ng and Przybyłek [28]: The adjectives with positive connotations
useful, helpful and pleasant were chosen eleven-times more often
than their negative counterparts (685 to 61). The neutral statement
it does not matter was chosen 83 times in total and slightly more
often in the Slides group as Figure 2 shows.

Consequently, the null hypotheses for the research ques-
tions 1.1, 1.2 and 1.3 can be retained, hence rejecting H1:
The presence of a lecturer shows no statistically significant
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Figure 2: Positive and negative attributes regarding seeing
the lecturer, multiple answer choice.

difference in learners’ perception of the content, the instructor
and their own learning.

5.0.4 Posttest 1 – Quiz (Recall). Since the mode of the pretest was
4 and the average was 3.25, a similarly high score on the recall as-
sessment could be expected. With an average of 3.87 points (equals
to 77%), the average quiz performance is higher than the average
self-reported skill level within the overall cohort. Compared to the
overall quiz performance in the course (61%), the recall test scores
about recursion are higher. Similar to the pretest, a Shapiro-Wilk
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Figure 3: Overall quality perception, measured by grades (1 -
very good, to 6 - inadequate.

test for normality revealed non-normally distributed results. A his-
togram report confirmed that as well. The following results show
the statistical analysis with a t-test2, resulting in a statistically sig-
nificant difference between treatment groups with a small effect
size (t(547)= -2.248, p< .05, Cohens d= .191). Additionally, the Slides
group needed significant more time than the Lecturer treatment
group (t(547)= 2.491, p< .05). In order to analyze the point differ-
ence between the two groups, the average treatment effect (ATE)
(see[15] and [2]) was calculated using Stata. On a scale between 0
and 1, the coefficient between Lecturer versus Slides yields a 0.264
(z= 2.22; p< 0.05), thus explaining the average difference between
the groups with approximately a quarter point. Although relatively
small, a quarter point represents 5% worth in the recall posttest and
underlines the statistical difference with a small effect size between
the groups.

Table 4: Overview of the quiz score and timings of learners
who submitted the recall post-test and submitted the survey.

Descriptive Statistics by Quiz Score by Quiz Duration
Experiment Group n Mean SD Mean SD
Slides 279 3.76 1.16 189 sec 139 sec
Lecturer 270 3.98 1.15 161 sec 127 sec

Consequently, the null hypotheses for RQ 2.1 can be re-
jected, hence acceptingH1: The presence of a lecturer shows
a statistically significant different in the recall assessment.

2Although the test is not applicable at first glance, it can be considered robust in large
samples due to the non-normal distribution, as shown by Edgell and Noon [10] and
Lumley et al.[22]

5.0.5 Posttest 2 – Programming (Transfer). Of the 690 unique sub-
missions, 657 received a 100% on the programming assignment,
the remaining 33 learners received one out of two points. With a
completion rate of 86.1%, an average score of 1.95/2 (97.6%) and
an average completion task of approximately 8 min, the task is on
par with the other programming exercises in the course and was
neither too easy nor too hard to solve. Especially the high numbers
of successful implementation of the recursive algorithm and the
correct calculations indicate a high translation between the learn-
ing process and the application of knowledge. At the same time,
the results fit the high self-reported skill-levels in the cohort. No
statistically significant different can be reported between the two
treatment groups.

Consequently, the null hypotheses for RQ 2.2 can be re-
tained (accepting H0): The presence of a lecturer shows no
statistically significant difference in the transfer assessment.

6 DISCUSSION
This study compares two video styles in a pretest-posttest research
design. In a MOOC of 2,938 active participants, the treatment group
Lecturer viewed a modern talking-head format, while the control
group (Slides) received a traditional PowerPoint presentation with
a voice-over. A self-reported skill level regarding the concept of
recursion was used as a pretest, followed by a quiz-based posttest;
both on a five-point scale. Additionally, a second posttest focusing
on transfer knowledge was integrated. While the posttest focusing
on recall-knowledge shows a significant difference, the transfer
knowledge does not. Overall, learners perceptions do not vary sig-
nificantly between the two groups. The areas that show significant
differences relate to the speaker’s attention (S3 - “I felt like the
speaker was focusing on me”), which replicates existing research
findings on social presence in digital learning environments. Due to
the carefully produced learning material, this difference is caused
by the visual experience. Teaching into a camera and addressing
learners directly leads to a stronger effect in terms of perceived
attention of a speaker. The same result cannot be achieved by the
same narration on slides, even with guided step–by–step bullet
points as seen in many university lectures and MOOCs. A second
impact caused by the video style is the overall quality assessment.
Learners reported better qualitative grades in the Lecturer treat-
ment group. As the Lecturer condition was designed and produced
to be more visually appealing, the results can be interpreted in favor
of showing a lecturer’s face: It promotes presence and increases
perceived learner quality. Combined with slightly higher scores in
the recall task, we still argue in favor of showing a face in introduc-
tion classes and learning situations focusing on the acquisition of
fact-knowledge. At the same time, the study results add to the exist-
ing amount of previous research that find little to none quantitative
evidence in favor of a lecturer presence. As outlined in the begin-
ning, several months of video-conferencing and consumption of
video-based learning items does not change that evidence. In light
of these replication findings, we recommend to shift the discussion
to the dedicated production process: A script was written, revised
and rehearsed specifically for online teaching environments. The
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script then serves as an supporting media that can be presented
with a person, slides, animations, programming code or drawing
tablet-style. Here, the presentation medium is less important than
the underlying, "supporting” media. Especially the results of the
transfer skill underline this, as both groups were able to solve the
implementation without measurable difference. The similarity of
S1 (“The speaker made a professional impression”) can be caused by
the usage of professional equipment. The literature emphasizes the
importance of clear audio over good video quality. Since the audio
quality was the same in both groups, we assume that voice still
has an important influence of the perceived professionalism of a
learning item. Surprisingly, the responses to C4 (“The content is the
same as what I am used to on openHPI”) are similar. Typically, the
platform provides a picture-in-picture view of slides along with a
speaker view in front of a monochromatic studio green screen. Thus,
a difference in both groups were expected. Since this carries the risk
of the split-attention-effect and a controlled measurement of atten-
tion is not possible, two different video styles were chosen. Neither
the informal recording setting nor the traditional presentation re-
sulted in an immersive perception of the physical space: Perception
of physical presence (S2) showed lower agreement scores in both
groups. In particular, since the mode represents „neither agree nor
disagree“, the effect on imitation of physical presence cannot be
evaluated.

6.1 Limitations
The numbers of participants in a MOOC build a strong case of an
underlying cause-and-effect relationship due to the natural learn-
ing environment. At the same time, each individual learner cannot
be “captured” in detail with respect to the experiment variables.
As previous research has shown, perceived presence in particular,
operationalized through a user-survey, is subject to bias and can
only be used as an approximation [28]. Although server-timings
and access logs supported the study, no holistic view of a user’s
learning behavior can be derived:What is a learner doing in a second
browser tab? How is additional information being accessed? Second,
the results of this study represents primarily adult learners between
the ages of 30 and 50. External validity can only relate to this spe-
cific age group, even though there are younger and older learners
in the cohort. Differences in demographics and especially age could
be explored in further studies to determine if a full-time student
or the “Tik Tok-generation” would rate the learning materials dif-
ferently. As the literature shows, these universal video platforms
use thumbnails, clickbait content and a lead story differently then
traditional lectures.

7 CONCLUSION
The correct measures of "humanizing" and create appealing learn-
ing videos in digital environments is an ongoing debate. Whether
it’s in a video conferencing session with a wall of inactive (students)
cameras or a lecturer teaching into a camera. In scaling learning
environments, asynchronous distribution of video material that can
be accessed on demand is the common proposal. The initial MOOC
phase used existing learning environments in universities, followed
by a phase in which existing slides from the same university context

were recycled and put into a different time-frame than the tradi-
tional 90-minute lecture. Creating specific learning content for a
dedicated course initiated the third phase. In light of this increasing
maturity, this study contributes to the debate on effective instruc-
tion at scale. In summary, given the momentum and acceptance
of audiovisual media, the influence of the scientific community
can shape the production process of MOOCs and education videos
in general. This includes the adaptation of popular video formats
from general video platforms (e.g., YouTube, TikTok, Twitch) and
the commitment to analyze these formats and platforms in terms
of learning effectiveness and perceived usefulness. The resulting
debate helps the higher education community - both researchers
and lecturers – to evaluate whether it is about slides, faces, gestures
or an overall compelling educational narrative. In order to facilitate
this debate, we advocate for more data points, particularly in the
form of longitudinal comparisons across multiple learning items
and course weeks. Although costly and complex, a cohort compari-
son of the same MOOC with different audiovisual elements could
yield interesting results. Together with the outlined research find-
ings from closely monitored eye-tracking experiments, a holistic
view of modern video formats in higher education emerges.
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