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Abstract 
 

EFFECTS OF DISPLAYING AN INSTRUCTOR’S FACE ON LEARNING AND 
SUSTAINED VISUAL ATTENTION 

 
 

Lane D. Shoffner 
B.A., North Carolina State University 

 
 

Chairperson:  Dr. Christopher A. Dickinson 
 
 

 In online education the inclusion of a small video depicting the instructor’s 

face superimposed over a slideshow is commonly seen. However, there is little 

empirical basis for this feature’s effectiveness in teaching or its impact on students’ 

visual attention during instruction. With the goal of contributing to the development 

of instructional resources which facilitate and support meaningful education, this 

study investigated the effects of continuously displaying video of an instructor’s face 

on participants’ learning outcomes and sustained visual attention as they watched a 

prerecorded college level lecture. No significant effect of the face’s presence was 

observed in any of the findings on learning outcomes, while the eye tracking results 

revealed a sizable effect of the face on overall viewing behavior. Limitations and 

implications of these and other findings are discussed.  
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Introduction 

 Due to recent events online-classroom based instruction continues to be a widespread 

part of modern students' educational experience. As a result, many educators who have not 

often used virtual instruction are now tasked with effectively teaching class material utilizing 

it as their primary instructional method. Despite remote learning’s current relevance and 

ubiquity in education throughout the world, there is a notable lack of conclusive evidence 

providing insight into the efficacy of certain elements being present within multimedia 

instructional displays. Furthermore, there is a wide range of virtual classroom platforms 

available to educators, each with unique features and distinct visual displays. In an effort to 

clarify the nature of a particularly common element seen in these displays, the current study 

utilized eye tracking to examine the influence of displaying an instructor’s face alongside 

class material on learners’ sustained attention, cognitive load, and learning outcomes. 

 The virtual classroom platforms available today are generally structured to 

accommodate widely used multimedia instructional methods. Broadly, multimedia learning 

refers to presenting instructional material to learners through the use of both verbal and 

pictorial information (Mayer, 2005). A common example is seen in the use of slideshow 

presentations, with an instructor’s voice explaining the information being displayed. Many 

virtual classroom platforms are also able to display a visual representation of the instructor, 

though at present few studies have examined this particular element’s influence on learning 

outcomes, attention to presented material, and cognitive load.  

 Some of these studies have used eye-tracking to examine how learners’ attention is 

distributed over time and the display during instruction. Methods which incorporate eye-

tracking technology may be best equipped to further clarify the nature of attentional 
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processes during learning. It is thought that information pertaining to gaze pattern and 

duration collected during eye-tracking can be used to infer how an individual allocates their 

attention as they view a display. This information primarily reflects two aspects of human 

visual processing, namely fixations and saccades. Saccades refer to automatic, ballistic 

movement of the eyes as they transition between different points of one’s visual field. Brief 

moments of rest on particular points between saccades are known as fixations. The eye-mind 

hypothesis (Just & Carpenter, 1980) proposes that the relative locations of fixations within 

one’s field of view inform on what information is attended to during processing. Shifts in 

attention precede both voluntary and involuntary saccades, suggesting that visual attention 

and gaze are fundamentally coupled in such a way that one is unable to shift their gaze to a 

location they are not attending to (Deubel & Schneider, 1996; Peterson et al., 2004). In most 

circumstances, it can be said that the location of one’s gaze indicates where visual attention is 

being directed (Hoffman & Subramaniam, 1995; Kowler et al., 1995).  

Literature Review 

 Eye tracking has been used in multimedia education research to address a range of 

questions. These include the efficacy of teaching materials (Molina et al., 2018; Navarro et 

al., 2015), color-coded presentation formats (Ozcelik et al., 2009), and the influence of a 

higher framerate (Gulliver & Ghinea, 2004). However, there is little convincing research 

available into the attentional/cognitive implications of including visuals of an instructor 

alongside target information in a virtual classroom setting. The limited body of existing 

literature suffers from inconsistencies in both theoretical foundation and methodology, as 

well as particularly low sample sizes. This section reviews the most relevant examples while 

highlighting potential shortcomings which were addressed in this study.  
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 Colliot and Jamet (2018) represents a recent effort into examining how displaying 

video of an instructor alongside target material may influence multimedia learning. Of 

primary interest were the potential effects of a video of the instructor on learning outcomes, 

student viewing behavior, and subjective ratings of social presence, motivation, situational 

interest, and cognitive load. Participants (n = 43) completed a self-paced learning module on 

the topic of the Ebola virus either with or without the presence of a video which displayed 

the instructor from the waist up. Eye tracking was used to examine the amount of time 

participants spent fixating the video relative to other elements of the display. Upon 

completion of the module, they immediately took the subjective evaluation questionnaires 

and a learning test which evaluated retention and transfer of target information presented 

either verbally or through diagrams. No effect of the video was found on any of the four 

subjective measures. Regarding learning outcomes, a large effect (d = .75, p = .02) of the 

video was found on retention of spoken explanations, with students retaining more in the 

video condition (48.43%) than in the audio-only condition (35.86%). However, no significant 

differences were found in questions referring to diagrams, or in any of the transfer questions. 

Eye tracking data revealed that participants spent an average of 24.79% of their time viewing 

the video of the instructor.  

 Kizilcec et al. (2014) is also relevant to the current study. Notably, the instructor’s 

video feed displayed only their face and shoulders in the center of the frame. This ensured 

that the face itself was fully visible to learners, a format which is consistent with most current 

virtual classroom platforms. Their primary research questions concerned whether recall 

scores would be influenced by the face’s presence, learners’ preference for the face’s 

presence or absence, and student viewing behavior over the course of the lecture. 
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Specifically, they aimed to examine whether preference for display format moderated the 

influence of the face on recall scores. Participants (n = 22) watched a brief lecture, and in 

both experimental conditions the face was intermittently displayed for either three or four of 

seven total segments in a 15 minute long video which covered basic concepts in 

organizational sociology. Items in the recall test were coded to reflect whether the face was 

present or absent during the segment in which the information was presented. The post-test 

which evaluated participant preference was given immediately following the lecture, with a 

medium-term recall test sent via email five days later. Eye-tracking data revealed that 

participants spent an average of 41% of their time viewing the face. The majority of 

participants reported preference for inclusion of the face, with 15 having indicated they 

“extremely preferred” segments in which it was present. No effects on learning outcomes 

were observed. 

 Kizilcec et al. (2015) consisted of an observational study as well as a longitudinal 

attempt to examine the efficacy of a “strategic” presentation method aimed at improving 

learning outcomes over the course of a semester. In their observational study, students were 

given a choice to view lectures either with or without visuals of the instructor’s face 

throughout an eight week course given using Coursera (https://www.coursera.org). The 

majority of students chose lectures with the face (57%) as compared to those who chose 

lectures without it (35%), while 8% watched both. In their second study, the authors 

compared the efficacy of constantly presenting the instructor’s face to a strategic condition in 

which the face was displayed for anywhere between 33-67% of each lecture. In this 

condition, the face was hidden or displayed depending on whether the speaker was actively 

referring to elements present on the lecture slide. This format stemmed from an attempt to 



DISPLAYING FACE & LEARNING  5 
 

 

prevent the face from acting as a distractor at points where slide content was deemed most 

important, while also attempting to retain the potential benefits from non-verbal/social cues 

provided by the face when slide content was less relevant to what was being said. Primary 

research questions concerned learning outcomes, attrition rates, and self-reports of cognitive 

load and social presence. Upon enrollment in the course participants were randomly assigned 

to one of these two conditions, which determined the format of all subsequent lectures 

viewed throughout the course. Of the students who completed the course, no significant 

difference in final grades or attrition was observed between video presentation styles. Self-

reports of cognitive load and social presence were both found to be higher in the strategic 

condition. 

 Homer et al. (2008) examined the influence of including a recording of the instructor 

alongside lecture slides on learning outcomes, cognitive load, and social presence. 

Participants (n = 26) watched a lecture on child development either with or without video of 

a speaker’s full body present. A learning assessment which evaluated recall and transfer of 

relevant information was given immediately following its completion. While no significant 

difference was found for either social presence or learning outcomes, a significant and large 

effect was found on cognitive load, as measured by three Likert-scale questions asking 

participants to rate the difficulty and effort of their experience (d = 1.02, p < .05). 

Participants in the video condition reported greater cognitive load than those in the no video 

condition. In a second study (n = 25), learner preference for either visual or verbal 

presentation styles was examined, as measured by a 10-item questionnaire assessing whether 

participants prefer that target information be presented visually or verbally. Participants with 

low visual preference reported significantly more cognitive load in the video condition, while 
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those with high visual preference reported significantly more cognitive load in the no video 

condition. No significant differences were found in learning outcomes. 

 Chen and Wu (2015) used a within-subjects design to compare the effects of three 

multimedia instructional display formats on learning, cognitive load, sustained attention, and 

emotion. In the lecture capture format, participants (n = 37) viewed a recording of an in-

person lecture from the perspective of a student. Visuals of the instructor were visible 

alongside a physical whiteboard and projected slides. In the voice-over format, slides were of 

primary focus with a video of the instructor displayed by a separate media player. In the 

picture-in-picture format, video of the instructor was overlaid on top of lecture slides, such 

that their head and shoulders were visible within the frame of each slide. Perceived cognitive 

load was measured with participant self-reports. Heart rate variability was taken as an 

indication of emotional state. Sustained attention was measured on a scale of one to 100 

based on raw EEG data taken through a NeuroSky MindSet headset. Learning performance 

was evaluated using three 10-item tests for memory, comprehension, and application, 

respectively. Participants rated cognitive load highest while viewing the voice-over format, 

with no effect observed for either of the other formats. No significant effects were observed 

on emotion. The voice-over format also resulted in the highest sustained attention as 

compared to the other two formats. Learning performance was significantly higher for the 

lecture capture and picture-in-picture formats as compared to the voice-over format.  

Critiques 

 The current study investigated the influence of continuously displaying a video of the 

instructor’s face alongside target material throughout the entire duration of a multimedia 

lecture. This is in contrast with examples of previous research, which have employed 
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methods in which the face was displayed intermittently (Kizilcec et al., 2014, 2015). 

Although it is possible that the face’s reintroduction may have served to pull attention back 

towards target material, as intended in the strategic condition of Kizilcec et al. (2015), it may 

also be the case that intermittent presentation and removal of the instructor visual prevented 

learners from habituating to its presence or absence. This is significant as it has been shown 

that although attentional capture habituates over time, it can spontaneously recover when 

distracting stimuli are reintroduced (Turatto & Pascucci, 2016). This may suggest that the 

face’s regular disappearance and reintroduction exerted detrimental effects on learning which 

were not accounted for in these studies. 

The impact of the presence of a visual representation of the instructor on cognitive 

load during instruction remains unclear as well. Including recorded video of a lecture may 

have induced higher levels of cognitive load, but this effect was reversed in students who 

reported a higher preference for visual learning (Homer et al, 2008). In contrast, lower levels 

of cognitive load were reported when “picture-in-picture” displays of the instructor over 

material were used as compared to a voice-over format (Chen & Wu, 2015). This was 

addressed by including a self-report measure of cognitive load.   

 Other inconsistencies include differing types of instructor visuals used between 

studies. Some emphasized the role of the face itself (Kizilcec et al., 2014, 2015), while others 

utilized video of the instructor’s body and gestures (Chen & Wu, 2015; Colliot & Jamet, 

2018; Homer et al., 2008). The present study utilized visuals of the instructor’s face in 

isolation, in an effort to improve generalizability to contexts where only the face is displayed. 

As well, several of these studies asked participants to take the learning evaluations 
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immediately following instruction (Chen & Wu, 2015; Colliot & Jamet, 2018; Homer et al., 

2008), which may reduce their ecological validity. 

 The majority of these studies suffered from critically insufficient sample sizes (e.g., 

Chen & Wu, 2015; Colliot & Jamet, 2018; Homer et al., 2008; Kizilcec et al., 2014). While it 

is understood that difficulties involved with the collection of eye-tracking data may have 

contributed to smaller samples in this line of research, the sample sizes used in these studies 

cannot be said to be sufficient for detecting the majority of effects observed in psychological 

research. This study attempted to address this directly by aiming for a significantly larger 

sample size. 

Rationale 

As detailed previously, prior research has been largely inconsistent in determining the 

potential effects of concurrently displaying visuals of an instructor and class material on 

learning in an online setting. Based on these inconsistencies, this study used eye tracking to 

examine effects of displaying an instructor’s face on visual attention, learning outcomes, and 

self-reported cognitive load. This was done in two conditions, in which the face was either 

continuously present without interruption, or was entirely absent. In doing so, I hoped to see 

whether habituation to the face’s presence would occur, as the discussed studies did not 

examine viewing behavior over time. 

 Although participants tend to prefer the presence of an instructor’s face and perceive 

it as more educational (Kizilcec et al., 2014, 2015), its influence on actual learning outcomes 

remains unclear. Mayer (2005) has referred to this apparent lack of effect as the image 

principle of multimedia learning using social cues. Specifically, the image principle states 
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that individuals do not necessarily learn better when video of the speaker is included in 

multimedia instruction. 

So, how might the continuous presence of an instructor’s face be expected to affect 

learning? When considering this question, it may be helpful to first consider the cognitive 

processes involved with learning. In order for target information to be encoded in memory it 

is vital that it be selectively attended to, generally at the expense of other information (Chun 

& Turk-Browne, 2007). The limited nature of human memory necessitates the exclusive 

selection of competing elements in one’s environment to be attended to at any given moment 

in time. A finite pool of attentional resources must be utilized for encoding to occur, 

requiring specific selection of what information these resources are to be spent on. 

Requirements of a present task (Murray & Wojciulik, 2003) and expectations derived from 

previous experiences in memory (Ishai et al., 2004) guide the selection process. This may 

suggest that if the face’s presence competes for attentional selection, it may have a negative 

impact on learning by directing attention away from relevant information. 

 After being selected, meaningful learning of target information both requires and is 

limited by the degree of cognitive load imposed upon learners during instruction. Cognitive 

load theory (Sweller, 1988) refers to inherent capacity limits which determine the amount of 

information a given person is capable of processing at once. A minimum amount of 

processing is always necessary, as learning may be incomplete if a sufficient level of 

information is not processed. In contrast, learning may be inhibited if cognitive load is too 

great at the time of instruction (Mayer & Moreno, 2003). The relative amount of cognitive 

load a learner experiences during learning stems from three sources. These three types of 

cognitive load are referred to as germane, intrinsic, and extraneous. Germane load represents 
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processing demands inherent to the process of learning itself, or the effort required to build a 

lasting representation of target information (Sweller et al., 1998). Intrinsic cognitive load 

refers to processing demands related to aspects of the target information itself, namely the 

degree to which concepts are interconnected (Sweller, 1994). While the intrinsic cognitive 

load of target material remains constant over different methods of instruction, external 

elements concerning how information is presented to students can be manipulated to reduce 

or increase difficulty in understanding and thus impact students’ learning outcomes. This is 

referred to as extraneous cognitive load, or processing demands contributed by something 

irrelevant to target information (Sweller, 1994). It has been shown that the inclusion of 

extraneous information during instruction may negatively affect learning in this way (Mayer 

& Fiorella, 2014; Mayer & Moreno, 2010), suggesting that the face’s absence may improve 

learning compared to its presence by reducing overall processing demands.  

Selective and sustained attention operate in conjunction with working memory to 

store and integrate attended information. The working memory model itself (Baddeley & 

Hitch, 1974) highlights the limitations of human processing dependent in part upon the 

perceptual modality in which information is presented. In order to be effectively processed, 

different types of information are temporarily held in working memory by specialized 

systems. Visually presented information is maintained by the visuo-spatial sketchpad, and 

verbal information is held within the phonological loop. Both of these systems are thought to 

have concrete limitations on the amount of information that can be held within them at one 

time. This may have implications for the influence of the face’s presence, as it is possible that 

the face may ultimately compete with image-based information for visual attentional 
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resources. In contrast, information presented only through text would not be expected to 

compete with the face as it would be held separately within the phonological loop.  

From a behavioral perspective, the inclusion of an instructor’s face can be expected to 

shift learners’ viewing behavior. When included, the face tends to become a dominant visual 

focus of the display. Eye-tracking research has demonstrated that participants spend a 

significant amount of time fixating it relative to other areas of a display (Colliot & Jamet, 

2018; Kizilcec et al., 2014). This is consistent with previous literature detailing an inherent 

human tendency to prioritize attending to facial information, which has been found to be 

present from infancy (Farroni et al., 2005; Johnson et al., 1991). However, the potential 

effects of habituation to the face being present or absent on viewing behavior have not been 

effectively accounted for in prior research. As discussed in the literature review, both 

Kizilcec et al. (2014) and Kizilcec et al. (2015) utilized methods which involved video of the 

instructor being displayed inconsistently. This would have prevented participants from 

habituating to the face’s presence or absence over time, as the reintroduction of distracting 

stimuli has been shown to cause spontaneous recovery of attentional capture (Turatto & 

Pascucci, 2016). In this study eye tracking was used to record eye movements for the 

duration of the lecture, allowing us to determine whether the amount of time participants 

spent viewing the instructor’s face changed over the course of the lecture.  

Several hypotheses were proposed concerning the influence of the face on learning 

outcomes, perceived cognitive load, and viewing behavior. Firstly, I expected the presence of 

the face to negatively impact learning of information presented through images based on its 

potential to compete for visuo-spatial attentional resources. No effect was anticipated for 

information presented through text, as the face would not have been thought to compete for 
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phonological attentional resources. Secondly, I anticipated ratings of cognitive load to be 

higher in face-present condition due to its presence contributing extraneous cognitive load. 

Concerning viewing behavior, I expected participants to habituate to the face’s presence over 

time, resulting in fewer fixations on it towards the end of the lecture. 

Method 

Participants 

 A preliminary power analysis for independent samples t-test revealed that a minimum 

of 108 participants in each condition would be required to reveal an effect of d = .4 at 90% 

power. This results in a total minimum sample size of 216 participants. A total of 51 

participants completed Part 1 of the experiment, while 34 participants completed Parts 1 and 

2. Undergraduate psychology students were recruited for participation using the Appalachian 

State University Psychology Subject Pool. As compensation for participating, they received 

Experiential Learning Credits required for students enrolled in intermediate level psychology 

courses. All procedures were approved by the University’s Institutional Review Board (see 

Appendix A). 

Apparatus 

 Eye tracking data was collected using an SR Research Eyelink 1000 video-based 

remote eye tracker running on a Dell PC with Windows 10. Eye position was sampled at a 

constant rate of 500 Hz. A nine-point calibration method was used: first both eyes are 

calibrated to determine which is more accurate, then data is recorded solely from the more 

accurate one. Exact spatial resolution is dependent on the accuracy of calibration between 

participants, but is generally about 0.2 degrees. Stimuli were displayed on a 24 in. ASUS 
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LCD monitor at a 1920 x 1080 resolution with a refresh rate of 70 Hz. Participants’ eye 

position was consistently fixed at 70 cm from the screen using an adjustable chin rest. 

Stimuli/Materials 

 Instruction consisted of a 31 min 6 s long video of a lecture on basic concepts 

relevant to visual attention and visual search. A minimum length of 15 min was necessary to 

ensure enough information was available for the memory tests, as well as to examine changes 

in attention over time. This is because it has been shown that after 15 min individuals tend to 

have trouble sustaining attention (Warm et al., 2008). A maximum length of 30 min 

facilitated efficient data collection. The presentation itself was created using Microsoft 

PowerPoint, and the video was recorded using Zoom Meetings (Yuan, 2021). One recording 

of this lecture was used, with the slideshow being controlled by the instructor at the time of 

recording. Slides were designed such that certain concepts were presented purely as text, 

while others were presented as images with minimal text. Figure 1 shows an example of 

information presented as purely text. Figure 2 shows an example of information presented as 

images with minimal text.  
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Figure 1 

Example of Material Presented as Pure Text 
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Figure 2 

Example of Material Presented as Images with Minimal Text 

 

 

As only one version of the slides and audio were used, written text and images on 

each slide as well as the instructor’s spoken explanations were identical in both the face-

present and face-absent conditions. The only difference between groups was the presence or 

absence of the instructor’s face. In the face-present condition, the speaker’s displayed face 

was included in the lower left hand corner of the display such that it did not occlude target 

information being presented on the slides. The video of the face was 265 pixels by 170 pixels 

in size. In the same location, the no-face condition included a continuously visible gray 

rectangle of the same size displaying the text ‘the instructor is speaking’ in white. The timing 
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of slide transitions, and thus the rate at which information is presented to participants, was 

identical between conditions. Figure 3 shows an example of the face as taken from the 

recording of the lecture. 

 

Figure 3 

Example of Video of the Instructor’s Face in Face Present Condition 

 

 

Learning outcomes were evaluated using an assessment derived from a knowledge 

test utilized by Cierniak et al. (2009), (see Appendices B & C). Recall of basic knowledge 

was measured with 13 multiple choice questions, each with four answer choices, pertaining 

to foundational information used in the lecture. In addition to simple fact-based questions, 

definitions of basic terminology were presented with the corresponding term available to be 

chosen from a set of alternatives. Seven of the multiple choice questions were drawn from 

information presented only as text, and six from information presented as images with 
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minimal text. Comprehension of target material was assessed with 13 true or false questions, 

which evaluated the accuracy of statements describing concepts detailed during instruction. 

Six of the true or false questions were drawn from information presented only as text, and 

seven from information presented as images with minimal text. 

Perceived extraneous cognitive load was assessed using self-reported ratings 

collected using three questions on an 11-point scale adapted from Leppink et al. (2014), 

which asked participants to rate the degree to which they thought the lecture was unclear or 

ineffective (see Appendix D). For each item, a response of ‘0’ indicated not at all the case 

and ‘10’ indicated completely the case. Higher ratings indicated higher perceived cognitive 

load. It is worth noting that participant self-reports of cognitive load are reliant upon an 

individuals’ capability to accurately introspect upon their own cognition. Using multiple item 

ratings may aid in addressing the potential effects of individual differences in introspection 

(Joseph, 2013). 

Procedure 

 In order to assign the same number of participants to each group, experimental 

condition was alternated with every participant. Upon arrival, participants were given a 

description of the procedure and asked to read an informed consent form. To avoid 

distractions, instruction took place in a quiet room in the Appalachian State Psychology lab 

with only the experimenter and participant present. The experimenter was seated behind and 

to the side of participants while monitoring the eye tracker to avoid drawing attention away 

from the stimuli.  

Participants were seated at a distance of 70 cm from the display in a stationary 

position, held constant for the duration of instruction by a chin rest. Note taking was not 
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permitted during instruction. After the eye tracker had been calibrated and accurate tracking 

was established, participants were instructed that they would be viewing a video lecture and 

would have their memory on it tested at a later time. The recording was then played 

continuously for its entire duration without pause.  

Self-reports assessing cognitive load were taken on the same computer following the 

lecture’s completion. At this point, participants were also given the chance to sign up for the 

second part of the study for one additional ELC, which was the follow-up measure of 

learning outcomes. They were instructed to take the test 48 hours after the session through 

Qualtrics.  

Results 

 Due to various difficulties, my total sample was 30 participants for whom I still had 

both eye tracking and memory test data. The final count consisted of 17 in the face present 

condition and 13 in the face absent condition. First, I encountered some technical difficulties 

leading to 16 of the initial 51 participants’ eye tracking data being corrupted. Further 

contributing to this data loss, five of the remaining participants for whom I had eye data had 

not taken the memory test. Results are further limited by inconsistency in the retention 

interval between participants viewing the lecture and taking the memory test. I was able to 

find these data by comparing the date and time they signed up for the memory test with the 

record of when the test was taken. Although the original design requested participants wait 

48 hours, the average retention interval was about four days. Four participants took the 

memory test the same day they viewed the lecture, two the next day, 10 after the instructed 

interval of two days, and 14 after three or more days. Despite this I have decided to look at 
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all of the data available to us given the already low sample size. All interpretations of the 

following results should be considered tentative because of these factors. 

Memory Test 

 Figure 4 shows the overall proportion of correct responses for each question in the 

basic knowledge evaluation. Figure 5 shows the overall proportion of correct responses for 

each question in the comprehension evaluation. 

 

Figure 4 

Proportion of Correct Responses in Basic Knowledge Evaluation 
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Figure 5 

Proportion of Correct Responses in Comprehension Evaluation 

 

 

To address the general question of whether the presence of the face would impair 

participants’ learning of basic facts or comprehension, two independent samples t-tests were 
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format between participants in both conditions. Results were converted to proportions, as 

there were an unequal number of questions based on information from each presentation 

format. Table 1 shows the proportion of correct responses in both learning evaluations based 

on material presented in each format for both the face absent and face present conditions. 

 

Table 1 

Mean Memory Test Scores for Text and Image Presentation Formats 

 Basic Knowledge  Comprehension 

  M SD  M SD 

Text      

  Absent 0.593 0.246  0.731 0.231 

  Present 0.613 0.187  0.676 0.191 

Images      

  Absent 0.731 0.285  0.549 0.128 

  Present 0.588 0.244  0.571 0.124 
 
Note. Means represent proportion of correct responses; N = 30 (n = 13 for Absent; n = 17 for 

Present). 

 

 To test the hypothesis that recall of basic knowledge for information presented using 

images would be significantly lower for participants in the face present group, a two-way 

within subjects ANOVA was conducted comparing the proportion of multiple choice scores 

for material from each presentation format between conditions. No statistically significant 

difference was found between the face present (M = 0.60, SD = 0.22) and absent (M = 0.66, 

SD = 0.53) conditions (F(1, 28) = 0.76, p = 0.392), or between information presented as text 

(M = 0.60, SD = 0.22) or images (M = 0.66, SD = 0.26), (F(1, 28) = 1.11, p = 0.300). The 
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interaction was also not found to be significant (F(1, 28) = 2.34, p = 0.137). This fails to 

support the hypothesis that memory for basic knowledge of target information presented as 

images would be worse for participants in the face present condition.  

 To test the hypothesis that comprehension of information presented using images 

would be significantly lower for participants in the face present group, a two-way within 

subjects ANOVA was conducted comparing the proportion of true/false scores for material 

from each presentation format between conditions. No statistically significant difference was 

found between the face present (M = 0.62, SD = 0.16) and absent (M = 0.64, SD = 0.18) 

conditions (F(1, 28) = 0.14, p = 0.709), though a small but significant difference was 

observed between information presented as text (M = 0.70, SD = 0.21) or images (M = 0.56, 

SD = 0.13), (F(1, 28) = 9.30, p = 0.005). The interaction was not found to be significant (F(1, 

28) = 0.66, p = 0.424). This fails to support the hypothesis that memory for comprehension 

of target information presented as images would be worse for participants in the face present 

condition.  

Cognitive Load 

 An independent samples t-test was conducted to examine the hypothesis that 

cognitive load ratings would be higher in the face present condition. A small but significant 

difference was found between groups, suggesting that ratings were higher in the face absent 

group (M = 2.69, SD = 3.71) than face present group (M= 1.24, SD = 1.35), (t(28) = 2.54, p = 

0.017, d = 0.934). This does not support the hypothesis that the face present group would 

show higher perceived cognitive load. 
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Viewing Behavior 

 Before analysis, eye-tracking data concerning the number and duration of fixations 

were converted to proportions. Fixation counts were converted into proportions by dividing 

the number of fixations which fell on the face region by participants’ total number of 

fixations over the course of the lecture. Proportions of fixation durations were found by 

dividing the total fixation duration on the face region by the total duration of the lecture.  

For both fixations and durations, independent samples t-tests were conducted to 

determine whether their proportion was significantly greater for the video of the face itself as 

compared to its placeholder in the face absent condition. A significant difference was found 

in number of fixations, in which the face present condition (M = 0.13, SD = 0.06) showed 

more fixations on the target area than the face absent condition (M = 0.01, SD = 0.02), (t(28) 

= 6.50, p < .001, d = 2.40). A significant difference was also found in the durations, with the 

face present condition (M = 0.17, SD = 0.09) showing longer durations than the face absent 

condition (M = 0.01, SD = 0.01), (t(28) = 6.03, p < .001, d = 2.22). 

Two within subjects ANOVA were used to examine the hypothesis that the 

proportions of fixations falling on the face would be lower towards the end of the lecture. For 

each set of proportions, an ANOVA was run with the data separated into sixteen 1-min 56 s 

long bins. Proportions of fixation counts were found by dividing the number of fixations on 

the face by the number of fixations made for each bin. Proportions of time spent fixating the 

face were found by dividing fixation duration on the face region by the duration of each bin. 

If a fixation on the face started and ended in different bins, half of a fixation was counted for 

each bin, and its duration was divided proportionally between them. Figure 6 shows how the 

proportion of fixations which fell on the face region changed over time in each condition. 
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Figure 7 shows how the proportion of time spent fixating the face changed over time in each 

condition. 

 

Figure 6 

Proportion of Fixations Falling on Face Region Over Time 
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Figure 7 

Proportion of Time Spent Fixating Face Region Over Time 
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Discussion 

This study’s primary goal was to identify the potential effects of continuous video of 

an instructor’s face, a commonly observed element in multimedia instructional displays, on 

students’ learning outcomes and their allocation of visual attention. Participants watched one 

of two versions of a recorded lecture, either with or without the face present on the display, 

while their eye movements were recorded. After this, they completed a cognitive load 

measure before taking a memory test on the lecture’s content online. Primary research 

questions concerned whether the face would negatively influence two types of learning, 

which were examined using evaluations for recall of basic facts and comprehension of target 

material. I also examined a participant rating of cognitive load, as well as the presentation 

format of target information in the lecture. Further research questions concerning the face’s 

influence on visual attention were examined using measurements of how often and for how 

long participants spent looking at the face’s area. In an effort to address the potential effects 

of attentional habituation on viewing behavior, eye tracking data were analyzed to examine 

how visual attention to the face region may have changed over the course of the lecture. 

 Ultimately, the memory test results did not reveal a significant effect of the face’s 

presence on either basic knowledge or comprehension of target material. This may suggest 

that the face’s presence alone has no significant influence on learning outcomes in these 

particular types of evaluations. While a small difference in comprehension scores was 

observed as a result of material presentation format, no difference was found in basic 

knowledge scores or for format’s interaction with the face’s presence in either evaluation. 

These results did not support the hypothesis that video of the instructor’s face would hinder 

recall for basic knowledge and comprehension of material presented as images. Rather, these 
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results may suggest that the face does not compete with this material for visuo-spatial 

attentional resources, and as such can be freely included in multimedia instructional displays 

for class material utilizing both text and images to convey target information.  

 The cognitive load measure revealed a small effect due to the face’s presence, but in 

the opposite direction as had been hypothesized. Interestingly, it appears that participants in 

the face absent condition experienced higher levels of cognitive load compared to the face 

present condition. At a minimum, this suggests that the face’s presence did not significantly 

contribute extraneous cognitive load, and that it may rather have served to facilitate 

participants' learning of the target material in some way. Perhaps the face’s presence 

maintained/improved overall engagement merely by adding a non-static visual element to the 

slides. Or perhaps it somehow aided in learners’ processing of target material by providing 

some form of information or instructional cue which was not present in the face absent 

condition. It may also be the case that the mere absence of a salient display element in that 

position independently hindered learning, and that some other form of irrelevant yet dynamic 

element being in the display may alleviate this effect.  

 Through comparisons of participant viewing behavior between conditions, I observed 

a significant difference in both the proportion of individual fixations falling on the face’s area 

as well as the proportion of their durations. On average participants in the face present 

condition exhibited significantly more fixations on the target area, and spent more time 

fixating it, than the face absent group. This suggests that despite its apparent lack of 

influence on learning outcomes, the face’s presence did manage to influence participants’ 

viewing behavior while they watched an otherwise identical lecture. 
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Beyond simply expecting the face to influence overall proportions of fixations and 

durations for the video’s total runtime, I also expected to observe an effect over time as well. 

It was initially predicted that, for the face present condition, the number and duration of 

fixations on the face’s area would decrease towards the end of the lecture. This was because 

participants were expected to habituate to the face’s presence over time (Turatto & Pascucci, 

2016), resulting in less attention being paid to it as the lecture went on. Although the results 

do seem to suggest that more attention was allocated to the face earlier in the lecture, visual 

inspection did not suggest a linear trend over time. 

Limitations and Future Directions 

 Primarily, an unexpectedly low sample size weakened the strength of any potential 

conclusions considerably. Keeping this small sample in mind, the previous interpretations of 

all analyses should be considered tentative at best. Technical difficulties with eye-tracking 

data, in addition to a lack of participants following instructions regarding the memory test’s 

retention period, further limits potential conclusions. As mentioned earlier, participants had 

been instructed to wait 48 hours before completing the memory test. Unfortunately, average 

retention was about four days. Though I chose to examine all of the available data, I may 

consider a follow up only using participants with a two-day retention interval. To avoid 

confusion and lower attrition rates, any follow up studies should consider giving participants 

the memory test in the same session they view the lecture. Although, as mentioned earlier, 

this may reduce ecological validity, it would be consistent with previous research and may 

help with data collection.  

 Another primary factor limiting interpretation of this study’s results is the lack of 

interaction between the learner and material. This poses a significant departure from actual 
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learning contexts, as even when online, real class environments provide students with 

chances to ask questions, take notes, make unique contributions, or otherwise engage with 

material in real time. Such interactions provide opportunities for repetition and reinforcement 

of target information and allow for flexibility in addressing differences in individual learning 

styles. Although it would be challenging to account for these differences in a study with eye 

tracking, methods that could allow for such actions as note-taking during instruction might 

begin to address this gap. 

In reality, formal education takes place over the course of many class sessions with 

various methods for evaluating learning performance. In this study learning occurred at only 

one particular point of time in a single session, with one assessment of outcomes. To increase 

ecological validity, future research would do well to incorporate methods which examine the 

presentation of class material across an extended period of time with multiple instances of 

instruction and learning evaluations.  

The lecture was also limited to audio and video of only one instructor. Variability in a 

wide range of instructor behaviors (e.g. rate of speech, tone, volume, use of gestures, facial 

expressions) may impact students’ attention and perceptions of cognitive load. A similar 

range of complications may also arise from using only one recording of one version of a 

presentation on one specific topic. As such, the results of this study are unable to account for 

differences due to varying subjects, instructors, fields, or the educational level of learners. 

Given that this study was limited to undergraduate psychology students, potential effects 

resulting from learners’ age were also unaccounted for. Conducting similar studies with 

students and instructors of various ages, using a variety of academic subjects, would greatly 

expand upon the potential applications of this research.  
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Although variability in participants’ retention intervals and a low sample size likely 

contributed to an observed lack of effect of the face on both memory tests, I propose that the 

questions themselves may have played a role as well. Item analyses of the memory tests, 

shown in Figures 4 and 5, suggest that their overall difficulty may have masked potential 

effects due to the face’s presence. 

Regardless, any conclusions are still limited by many of the factors stated above, 

particularly the use of a single instructional session with one evaluation. Another limiting 

factor would be the laboratory context in which instruction took place. When in an actual 

online or otherwise multimedia based learning scenario, students have a varying degree of 

flexibility in their individual environments that was not reflected in the design. It is possible 

that participants’ unfamiliarity with the space, the restrictions of the eye-tracking apparatus, 

or some other aspect of the environment was in some way harmful to learning. 

Besides the actual difference of format itself, a few other factors serve to limit 

conclusions on presentation format’s effects on learning. I would like to emphasize that this 

variable was not manipulated in this study. As such, each participant was exposed to the 

same proportion of information in each format which, as discussed earlier, was not entirely 

equal. It also appears that the slides which contained material presented purely as text tended 

to be denser than slides using mostly images with minimal text. The relative density of the 

text-based slides may have prompted more engagement with target information than the 

comparatively sparse image-based slides, resulting in the significant main effect of format 

which was observed.  

While the measure of extraneous cognitive load revealed a significant effect, the 

conclusions which can be drawn about the face’s influence on perceived cognitive load are 
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limited. This is partly due to this measure relying on participant self-reports, which 

ultimately depend on each individual’s capacity to accurately assess their own cognitive 

activity. Furthermore, the evaluation only consisted of three items, specifically tailored to 

extraneous cognitive load. Future research might consider utilizing a more comprehensive 

measure of cognitive load. 

 A sizable and significant effect of the face’s presence on overall proportions of 

fixations and fixation durations may have been found, but the conclusions to be made based 

on these findings are still somewhat limited. It may be worth asking whether these effects are 

limited to faces in particular, or whether other dynamic elements of multimedia displays 

exert a similar influence on viewing behavior. Future research has the potential to expand on 

this with other forms of distractors that may compete for visual attention, especially 

considering that the placeholder in this study was entirely static.  

 The observed significant effect of the face on visual attention over time was not as 

clear as it may have initially appeared. While the results do seem to indicate that a greater 

amount of attention was allotted to the face earlier in the lecture, as stated earlier, visual 

inspection of the data does not suggest a linear trend over time. Furthermore, post hoc 

analyses revealed that the observed difference primarily resulted from the third bin, which 

fell early in the video’s runtime and exhibited far more fixations on the face than any other 

point in the lecture. It is entirely possible that a particularly salient and isolated event may 

have occurred within this section of the video, causing momentary capture of participants’ 

attention. However, further examination of the lecture video did not reveal any event that 

may have caused the observed increase in attention allotted to the face during bin three.  In 

any case, a series of follow up studies could help clarify the extent to which this pattern may 
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or may not generalize, in addition to determining whether an effect of habituation really 

exists in this case. 

Conclusions 

In conclusion, this study was ultimately unable to support or refute any effect of 

including video of an instructor’s face on recall for basic knowledge or comprehension in 

multimedia focused educational settings. It was also unable to determine whether the 

presentation format of target information may play a role in these potential effects as well. 

However, despite a number of limitations I was able to highlight a few potential effects on 

learners stemming from this element’s presence in multimedia instructional displays. 

Contrary to expectations, the face’s presence seemed to result in lower participant ratings of 

cognitive load. As well, a clear effect was observed on viewing behavior as a result of the 

face’s presence. However, several existing issues, notably low sample size, ultimately limit 

any interpretations of these effects, pending sufficient support from follow up studies. Follow 

up research with notably higher statistical power would be best suited to address the as of 

still unclear influence of the face in addition to other potentially attention-grabbing elements 

of multimedia displays on a range of learning outcomes. 
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Appendix B 

Basic Knowledge Items 

1. Which of the following would be an example of a visual search task? 
a. Trying to find your friend in a crowd based on what their voice sounds like. 
b. Seeing a car in the corner of your vision. 
c. Looking at a picture you haven’t seen in a while. 
d. Looking in an office for a computer. 

2. If you were searching an image for a shoe, the shoe would be in the image on (a) 
a. target-present trial. 
b. target-absent trial. 
c. both a and b 
d. neither a nor b 

3. A set size effect occurs when 
a. someone finds a target on a visual-search trial. 
b. someone does not find a target on a visual-search trial. 
c. increasing the number of display items makes it take longer to find the target on a 

visual-search trial. 
d. making the target look more like the distractors makes it longer to find the target 

on a visual-search trial. 
4. In a visual search task, response time refers to 

a. How long it takes someone to find the target on a visual-search trial. 
b. How long it takes someone to decide that there is no target in the display on a 

visual-search trial. 
c. Both a and b 
d. Neither a nor b 

5. In a visual search task, a search slope is a measure of 
a. how the response time is affected by the number of trials. 
b. how the number of errors made on a visual-search trial is affected by the number 

of display items. 
c. how the response time is affected by adding display items on a visual-search trial. 
d. the difference between response times on target-present trials and target-absent 

trials. 
6. Which of these would be an example of searching for a target defined by a feature? 

a. Searching for a T among Ls. 
b. Searching for a green circle among red circles. 
c. Searching for a large red car among large green cars and small red cars. 
d. Searching for a blue X among green Xs and blue Os. 

7. Which of these would be an example of searching for a target defined by a conjunction? 
a. Searching for a tall person among short people. 
b. Searching for a square box among round boxes. 
c. Searching for a red “+” sign among green “+” signs and red Xs. 
d. Searching for a vertical line among horizontal lines. 
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8. According to Feature Integration Theory, features are identified during 
a. Stage 1. 
b. Stage 2. 
c. both stages. 
d. neither stage. 

9. According to Feature Integration Theory, conjunctions are identified during 
a. Stage 1. 
b. Stage 2. 
c. both stages. 
d. neither stage. 

10. According to Feature Integration Theory, features are identified 
a. in parallel across an entire image. 
b. serially at individual locations. 
c. both. 
d. neither. 

11. According to Feature Integration Theory, attention is used at individual object locations 
during 

a. Stage 1. 
b. Stage 2. 
c. both stages. 
d. neither stage. 

12. According to Feature Integration Theory, an illusory conjunction 
a. does not occur as long as all of the features in an image have been identified. 
b. occurs during Stage 1 search. 
c. occurs when there is not enough time for attention to combine all of the features 

of a given object together. 
d. causes people to perceive combinations of features in the same object correctly. 

13. Which theory states that information from Stage 1 of visual search can be used during 
Stage 2 to allow someone to search among only a subset of items based on those items 
having a specific feature? 

a. Feature Integration Theory 
b. Guided Search Theory 
c. both theories 
d. neither theory 
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Appendix C 

Comprehension Items 

1. Based on typical findings in visual search experiments, searching for a red circle among 
green circles and blue squares should take less time than searching for a blue square 
among red circles and blue circles. 

2. Based on typical findings in visual search experiments, if you were searching for a large 
circle among small circles, adding more distractors to the display should not make it take 
longer to find the target. 

3. Based on typical findings in visual search experiments, if you were searching for a red 
vertical line among red horizontal lines and green vertical lines, adding more distractors 
to the display should make it take longer to find the target. 

4. According to Feature Integration Theory, as long as the set sizes were the same, a search 
for a green vertical line among green horizontal lines and blue vertical lines should take 
longer that a search for a blue circle among yellow circles. 

5. If someone was given only enough time to complete Stage 1 of a visual search, they 
should not be able to identify the target if it was a long vertical line among long 
horizontal lines and short vertical lines. 

6. According to Feature Integration Theory, if you were searching for a woman with a blue 
hat and a green coat among other women wearing hats and coats, you should be able to 
avoid looking at women wearing red hats and green coats. 

7. According to Feature Integration Theory, if you saw a picture very briefly, and in the 
picture, a man with a red coat was standing next to a woman with a blue coat, you might 
remember the man having the blue coat and the woman having the red coat. 

8. According to Feature Integration Theory, if you were searching for a tall man with a red 
hat among short men with red hats, adding more short men wearing red hats to the image 
should make the search take longer. 

9. According to Guided Search Theory, if you were searching for a man with a red hat and a 
blue coat among other men wearing hats and coats, you should be able to avoid looking 
at men wearing green hats and blue coats. 

10. Based on experiments that examined whether context affects where people search for 
things, you should expect that someone would spend just as much time searching the 
front of a classroom for the teacher as they would spend searching in any other part of the 
room. 

11. Someone witnesses an accident and later reported that they saw something red, but that 
they were not sure if it was a red car, a red truck, or a red stop sign.  This would suggest 
that they completed Stage 1 of a visual search of the scene, but not Stage 2. 

12. If you were trying to find a toaster on a shelf that contained other kitchen appliances, the 
shelf would be a source of context for your search. 

13. You are shown a picture, and a short time after you see it, someone asks you if you 
noticed if there was a large green box in the picture.  If you said “Yes,” this would 
suggest that you were able to complete both Stage 1 and Stage 2 of a visual search of the 
picture. 
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Appendix D 

Cognitive Load Measure 

1. The instructions and explanations during the lecture were very unclear. 

2. The instructions and explanations during the lecture were full of unclear language. 

3. The instructions and explanations during the lecture were, in terms of learning, very 
ineffective. 
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