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The purpose of this study was to establish the importance of instructor gestures 
in online lectures. Social information processing theory explains that virtual 
communication can be  just as effective as face-to-face communication if 
communicators understand how to adapt their communication to the virtual 
channel. This study seeks to better understand the roles of camera distance and 
gestures in adapting lectures to virtual classrooms. An experiment examined the 
impact of student gender, camera distance from the instructor, and gesture use on 
instructor credibility, as measured by caring, competence, and trustworthiness. The 
results indicate that while camera distance did not impact students’ perceptions of 
instructor competence, the absence of gestures did impact how trustworthy and 
caring male students perceived the instructor to be. In the absence of gestures, 
male students perceived the instructor to be less caring and trustworthy. This 
indicates that instructors should make efforts to speak with gestures in virtual 
lectures, especially for male students, just as they do in the traditional classroom.
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1 Introduction

Instructors’ use of gestures while teaching has long been established as a tool for enhancing 
credibility in face-to-face classrooms (Miller et al., 2014; Witt et al., 2014) and can improve 
students’ attention and academic performance (Kushch et al., 2018; Macedonia et al., 2011). 
However, whether these benefits extend to virtual learning environments is unclear. Social 
information processing theory (SIPT) suggests virtual communication can be just as effective 
as face-to-face interaction when communicators adapt their behaviors to fit the channel’s 
strengths and constraints (Walther, 1992). As such, there is a need to understand how an 
instructor’s adapted communication behavior (e.g., using gesture or not) in a virtual channel 
affects students’ perceptions of their instructor.

Instructor credibility is a good indicator of how students perceive an instructor. It has 
emerged as a super-variable that affects teacher-student interactions and instructional 
outcomes (Teven and Katt, 2016), Credibility is a multidimensional construct consisting of 
caring, competence, and trustworthiness (McCroskey and Teven, 1999; Myers and Martin, 
2017; Teven and Katt, 2016). Caring is the extent to which a message receiver perceives the 
communicator has goodwill intentions through the information they are sharing. Competence 
refers to the degree to which the communicator appears to know what they are doing. 
Trustworthiness is the extent to which the communicator is perceived to be speaking the truth. 
Together, these three variables assess the overall believability of a communicator (McCroskey 
and Teven, 1999; Teven and Katt, 2016), and students evaluate instructors’ credibility based 
on how instructors use technology (Myers and Martin, 2017).
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Some research has examined how to adapt instructor lecture 
behaviors to the online environment. The extant literature documents 
that enhanced instructor expressiveness in video lectures improved 
student psychological arousal and learning satisfaction (Wang et al., 
2019). Seeing the instructor on screen increased perceived credibility 
(Ramlatchan and Watson, 2020) and social presence (Heidig et al., 
2024) compared to slides alone (Ramlatchan and Watson, 2020), 
consistent with SIPT’s emphasis on visible social cues.

However, there is limited empirical research on nonverbal 
behaviors, specifically, how to fine-tune instructors’ gestures on the 
screen to best fit the virtual channel. To address this research gap, the 
present research is proposed. In particular, the study examines how 
instructor gestures in video lectures influence instructor credibility, an 
important construct affecting student learning experiences.

Based on the guidance of SIPT, if gestures are visible and 
interpretable in the video channel, they should enhance the 
communication experience since those cues are adapted to the 
channel. Our first hypothesis is that visible instructor gestures in a 
video lecture will increase perceived credibility [(a) caring, (b) 
competence, (c) trustworthiness] compared with no gestures.

A limitation of online lecture communication is camera framing, 
which determines the space available to display gestures. In the physical 
classroom, instructors’ whole bodies are visible, but they can move out 
of frame in virtual lectures. Hathaway (2020) suggests the most natural-
looking distance from the webcam is one in which the camera captures 
a headshot space (i.e., only head and shoulders). Although this may 
be the most natural framing for a virtual meeting, it is a much closer 
view of an instructor than students would have in a physical classroom, 
and it limits the range of motion available for instructors to make 
gestures. According to SIPT (Walther, 1992), effective virtual 
communication occurs when communicators adapt their behaviors to 
match the capabilities and constraints of the medium. This suggests that 
adjusting the visual framing to allow for natural gestures may enhance 
students’ perception of instructor presence and relational cues. Our 
second hypothesis is that a wider camera framing that creates more 
space for gestures will increase perceived credibility [(a) caring, (b) 
competence, (c) trustworthiness] relative to head-and-shoulders framing.

Student gender may also influence how instructor gestures are 
perceived during virtual lectures. Prior work shows gender differences 
in how students adopt and attend to instructional media (Park et al., 
2019; Zhang and Yang, 2022), including evaluation of instructor video 
settings (Kelly et al., 2024a; Kelly et al., 2024b). Female students tend to 
evaluate instructor credibility consistently across different uses of 
instructional technology, whereas male students evaluate credibility 
more critically depending on the instructor’s technology choices (Kelly 
et al., 2024b; Schrodt and Witt, 2006). Given the extant literature on how 
student gender moderates how students perceive instructors’ uses of 
learning technologies, our third hypothesis is that student sex will 
moderate the effects of instructor gestures and camera framing on 
perceived credibility [(a) caring, (b) competence, and (c) trustworthiness] 
such that more credibility is perceived by female students.

2 Method

The following section explains the experimental design and 
instruments used for measurement. IRB approval was granted before 
data collection began.

2.1 Materials

To develop the materials for this experiment, an instructor 
(White, female, 40 years old) was given a script on one-way interviews 
to practice until she could exactly replicate her delivery in terms of 
timing, gestures, and vocal inflection. The instructor was aided by the 
researchers in developing gestures for the videos to ensure the gestures 
looked natural, but her hands remained at shoulder height or higher. 
Once the lecture could be replicated exactly, it was recorded twice with 
a high-definition camera zoomed out enough that the instructor was 
captured from the hips up. The video was recorded twice in front of a 
solid background: once with the practiced gestures and once with the 
instructor’s hands clasped in front of her. All aspects of the video were 
identical except for gestures. The total time for both videos was 2 min 
and 10 s.

Once the videos were completed, both videos were copied and 
cropped at the same aspect ratio to show the instructor from the 
shoulder up, as one would expect to see an instructor speaking into a 
webcam during a video conference. This provided four videos:

	 1.	 Close (a head-and-shoulders framing) with gestures
	 2.	 Close (a head-and-shoulders framing) without gestures
	 3.	 Distant (waist-up framing) with gestures
	 4.	 Distant (waist-up framing) without gestures

The university online learning emblem was imposed into the 
upper left-hand corner of the screen to reinforce the authenticity of 
each video condition.

2.2 Procedure

Undergraduate students were recruited to participate in the study 
for extra credit in multiple mass lecture courses via email. They were 
provided with a URL that directed their browser to an informed 
consent. Once they acknowledged their consent, they were able to 
proceed to a video embedded in the questionnaire. This experiment 
used a quasi-experimental 2 × 2 × 2 (distant vs. close × gestures vs. no 
gestures × male vs. female) factorial design with participants being 
assigned at random to see one of the four videos and then assessing 
the instructor’s credibility. Between the video and assessments, 
participants were asked to complete two attention checks. The research 
questions were addressed with a series of ANCOVAs using student 
gender, the distance condition, and the gesture condition as 
independent variables; perceived usefulness as a covariate; and each 
of the credibility variables as dependent variables. The questionnaire 
was encoded so participants could not proceed to the full study until 
the video finished playing. In total, participation required 
approximately 6 min to complete the study.

2.3 Participants

Initially, 409 students responded to this study. To ensure the 
quality of the data, a series of data cleaning processes were performed. 
First, 26 individuals indicated they had completed the study more 
than once. Second, 11 individuals reported they had seen the 
instructor before, due to a previous research study that employed the 
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same instructor in the stimuli. Third, one individual failed a general 
attention check related to study participation. Fourth, one individual 
failed a specific attention check that asked about the instructor’s sex. 
Fifth, 22 individuals failed another specific attention check that asked 
about the lecture content they listened to. Finally, data were reviewed 
for patterned or straight answers, and seven participants were 
identified as problematic. All of these unreliable responses were 
removed from the dataset.

The final sample size was 341 participants. The average age of 
participants was 22.2 years (SD = 4.82). The gender distribution 
included 123 individuals identifying as male, 217 as female, and 
one participant who did not specify a gender identity. For 
academic standing, the sample consisted of 12 first-year students, 
58 sophomores, 160 juniors, and 106 seniors, while five 
participants did not report their class rank. Regarding ethnicity, 
169 participants identified as White, 90 as Hispanic/Latinx, 47 as 
Black, 18 as Asian, 16 reported multiple ethnic backgrounds, and 
one participant did not specify an ethnicity. Table 1 shows the 
number of participants per experimental condition. Imbalance 
was caused primarily by data cleaning and secondarily by the 
random assignment algorithm not considering student sex when 
assigning video conditions.

2.4 Instrumentation

Credibility was measured with McCroskey and Teven’s (1999) 
multi-dimensional assessment. The measure is composed of 18 
semantic differential items with a seven-point response range, with six 
items dedicated to measuring caring, competence, and trustworthiness, 
respectively. Factor structures of measures were examined through 
confirmatory factor analysis. All measures showed acceptable fit: 
caring Goodness of Fit Index (GFI) = 0.92, Comparative Fit Index 
(CFI) = 0.91, Root Mean Square Error Approximation 
(RMSEA) = 0.16, and Standard Root Mean Residual (SRMR) = 0.06, 
competence GFI = 0.99, CFI = 1.00, RMSEA = 0.02, and SRMR = 0.02, 
and trustworthiness GFI = 0.95, CFI = 0.97, RMSEA = 0.12, and 
SRMR = 0.03. Reliability scores were as follows: caring ω = 0.84, 
competence ω = 0.89, and trustworthiness ω = 0.90.

Additionally, participants were asked to rate with a single seven-
point item on how useful they perceived the lecture content to be. This 
assessment was included to help control for participants who may 
have paid more attention to the lecture or instructor because they are 

preparing for an interview compared to students who did not perceive 
the content to be relevant. Table 2 shows the descriptive statistics for 
all measures.

3 Results

All hypotheses were analyzed with ANCOVAs with perceived 
usefulness of the lecture material added as a covariate. Assumptions 
of normality of residuals, homogeneity of variance, and homogeneity 
of regression slopes were checked, and no violations were detected. All 
main and interaction effects are summarized in Table 3.

For caring, Levene’s test of homogeneity of error variances 
suggested equal variance across cells [F(7, 332) = 0.39, p = 0.91]. 
Perceived usefulness was a statistically significant covariate. The main 
effects of gesture and distance were not significant, inconsistent with 
expectations. However, the effect of sex was significant such that 
females rated instructors as more caring than males, consistent with 
predictions. Notably, this sex difference was more pronounced in the 
no gesture condition (see Figure 1).

For competence, Levene’s test suggested equal variance across cells 
[F(7, 332) = 0.65, p = 0.72]. Perceived usefulness, a covariate, again 
predicted the credibility dimension of competence. Neither main nor 
interaction effects were significant, not supporting 
hypothesized predictions.

For trustworthiness, Levene’s test suggested equal variance across 
cells [F(7, 332) = 1.16, p = 0.18]. Perceived usefulness was again a 
significant covariate. There were no main effects of gesture and 
distance, inconsistent with predictions. However, there was a sex 
difference, such that females rated instructors to be more trustworthy 
than males, consistent with expectations. Notably, an interaction effect 
with gesture and sex indicated that this difference was most 
pronounced in the no gesture condition (see Figure 2 for a visual 
depiction of this interaction effect).

4 Discussion

This study revealed several notable findings. First, there are sex 
differences such that female students perceived the instructor as more 
caring and trustworthy, regardless of how they adapted their 
communication to the technology, as hypothesized in relation to 
caring and trustworthiness. In fact, this pattern is consistent with the 
findings of Kelly et al. (2024b), indicating that this consistency across 
studies suggests a broader trend rather than a sample-specific 
anomaly (McEwan et  al., 2018). Although the persistence of sex 
differences raises questions about whether these perceptions reflect 
enduring gender norms in instructional evaluation rather than 
instructional behavior per se, this consistent pattern is important to 
keep in mind.

Another significant finding of this study is the effect of perceived 
usefulness, a covariate used in all hypotheses, on instructor credibility. 
Instructors were simply perceived to be  more credible (caring, 
competence, and trustworthiness) when students perceived the lecture 
content was something they could apply to their lives. This extends 
past work on relevance in classroom disclosure (Myers et al., 2009; 
Schrodt, 2013) by showing that even in virtual lectures, content 
relevance may override nonverbal delivery cues such as gesture or 

TABLE 1  Cell size.

Gesture 
condition

Distance 
condition

Gender Cell size

No gesture Close Male 24

No gesture Close Female 61

No gesture Distant Male 34

No gesture Distant Female 38

Gesture Close Male 36

Gesture Close Female 57

Gesture Distant Male 29

Gesture Distant Female 61
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distance. As such, relevance of what is shared is reinforced as an 
important predictor of how students evaluate instructor credibility.

Partially consistent with the expectation about camera 
distance, the study also found that gesture use moderated 
credibility perceptions for male students, particularly for caring 
and trustworthiness. This suggests that in order to establish 
perceptions of caring and trustworthiness among male students 
during virtual lectures, it is important for instructors to use 
gestures while speaking. For example, if an instructor sits still with 
their hands rested on the desk during a virtual lecture, male 
students are less likely to perceive them as caring or trustworthy 
than if they use hand gestures while speaking. This finding 
suggests that instructors should incorporate visible gesturing to 

foster credibility among male students, though the absence of a 
similar effect for females indicates that gestures do not universally 
enhance instructor credibility. Beyond student perceptions, 
gesturing during lecture recording may also benefit instructors 
themselves; Yang et  al. (2020) found that instructors reported 
lower stress while recording lectures if they gestured while 
speaking. Thus, gestures may be  beneficial to not only male 
students but also instructors themselves.

Contrary to the expectation about camera framing, camera 
distance did not influence credibility. Also, the absence of gestures 
affected only male students, which was inconsistent with the 
prediction regarding gestures. This null effect raises questions about 
SIPT’s prediction that greater nonverbal bandwidth should enhance 

TABLE 2  Descriptive statistics.

Condition Variable Min Max Mean SD

No gesture, close, male Competence 3.17 7.00 6.01 1.07

No gesture, close, male Caring 3.83 7.00 5.24 0.98

No gesture, close, male Trustworthiness 3.83 7.00 5.72 1.06

No gesture, close, male Perceived usefulness 1.00 7.00 4.92 1.41

No gesture, close, female Competence 2.50 7.00 6.28 0.91

No gesture, close, female Caring 3.67 7.00 5.73 0.94

No gesture, close, female Trustworthiness 4.00 7.00 6.30 0.85

No gesture, close, female Perceived usefulness 1.00 7.00 5.15 1.64

No gesture, distant, male Competence 4.33 7.00 6.11 0.82

No gesture, distant, male Caring 3.67 7.00 5.29 0.97

No gesture, distant, male Trustworthiness 3.67 7.00 5.86 1.01

No gesture, distant, male Perceived usefulness 1.00 7.00 4.76 1.71

No gesture, distant, female Competence 4.00 7.00 6.42 0.82

No gesture, distant, female Caring 3.17 7.00 5.87 1.06

No gesture, distant, female Trustworthiness 4.00 7.00 6.36 0.88

No gesture, distant, female Perceived usefulness 1.00 7.00 5.26 1.62

Gesture, close, male Competence 4.00 7.00 6.10 0.91

Gesture, close, male Caring 3.33 7.00 5.47 1.06

Gesture, close, male Trustworthiness 3.67 7.00 6.05 0.98

Gesture, close, male Perceived usefulness 1.00 7.00 4.86 1.46

Gesture, close, female Competence 3.00 7.00 6.26 1.01

Gesture, close, female Caring 3.83 7.00 5.63 0.99

Gesture, close, female Trust worthiness 3.67 7.00 6.15 1.01

Gesture, close, female Perceived usefulness 1.00 7.00 5.09 1.56

Gesture, distant, male Competence 4.00 7.00 6.20 0.98

Gesture, distant, male Caring 3.83 7.00 5.71 1.09

Gesture, distant, male Trustworthiness 3.83 7.00 6.18 1.00

Gesture, distant, male Perceived usefulness 1.00 7.00 5.14 1.58

Gesture, distant, female Competence 3.17 7.00 6.23 0.84

Gesture, distant, female Caring 4.00 7.00 5.58 1.03

Gesture, distant, female Trustworthiness 4.17 7.00 6.10 0.84

Gesture, distant, female Perceived usefulness 1.00 7.00 5.00 1.61
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cue effectiveness; it may be that once gestures are visible, frame size 
adds little benefit. According to SIPT, adapting nonverbal cues to the 
communication channel enhances their effectiveness. In this study, the 
instructor’s gestures were clearly visible and tailored to the camera 
frame, aligning with this principle. If the gestures were not adapted 
well to the camera frame, perceptions of gestures may not have been 

as well received by male students. Thus, the findings support that 
gestures contribute to perceptions of trustworthiness and caring 
among male students when adapted to be visible within the camera 
frame during virtual lectures.

Surprisingly, the study found that instructor competence was 
not impacted by gesture use, camera distance, or student sex, as 
shown in the results concerning competence, caring, and 
trustworthiness. Indeed, the instructor was perceived to be equally 
competent across all conditions. This aligns with prior research 
findings (e.g., Myers and Martin, 2017; Teven and Katt, 2016), 
suggesting that competence judgments may rely more on enduring 
impressions of expertise than situational delivery cues. Thus, 
unlike caring or trustworthiness, competence may be relatively 
impervious to short-term exposure to nonverbal behavior in 
virtual lectures. Assessments of competence reflect the instructor’s 
skills while assessments of caring and trustworthiness are social 
dispositions. As such, male students’ assessments of instructor 
credibility are only affected by the presence of gesturing, as 
gestures influence their perceptions of the instructor toward them. 
In short, for male students, gestures appear to influence 
dimensions of credibility, specifically caring and trustworthiness, 
because they signal the instructor’s effort and intentionality in 
supporting student learning.

4.1 Limitations

This study was limited by its manipulations. First, while distance 
was manipulated in this study, only two conditions were considered: 
head and shoulders vs. hips up. Neither of these conditions reflect the 
face-to-face classroom view where students would see the instructor’s 
entire body. Secondly, the gestures utilized for this study were limited 
to beats (i.e., emphatic gestures) that complemented spoken words 
and stayed within the frame. Therefore, this study cannot account for 
the role of gestures if the instructor has something to gesture at nor 
whether the gestures are perceived differently if they extend outside 
of the camera frame. Future research is needed to consider these 
additional conditions.

4.2 Conclusion

The study reveals an important takeaway message that instructor 
gestures matter for male students when delivering virtual lectures. In 
the absence of gestures, male students perceived the instructor to 
be less trustworthy and less caring, and as such overall less credible, 
implying that a best practice for instructors is to use their hands to 
emphasize the lecture content as they would in the face-to-face 
classroom. This may mean instructors speaking in a standard video 
conferencing configuration may need to scoot away from their desk 
while speaking so that they are not tempted to rest their hands on the 
desk rather than using them to enhance content delivery. Overall, this 
study confirmed that as is true for the face-to-face classroom, the use 
of gestures while lecturing is also important for establishing credibility 
as an instructor in the virtual classroom. Future research should 
explore how gestures function when the instructor gestures at 
classroom objects, or when gestures extend outside the camera frame. 
These findings also suggest that instructors and instructional designers 

TABLE 3  ANCOVA.

DV Source df F p η2ₚ

Caring

Intercept 1 669.48 <0.001 0.67

Perceived usefulness 1 39.81 <0.001 0.11

Gesture 1 0.38 0.54 0.00

Distance 1 0.66 0.42 0.00

Sex 1 4.4 0.04 0.01

Gesture * Distance 1 0.02 0.89 0.00

Gesture * Sex 1 4.27 0.04 0.01

Distance * Sex 1 0.19 0.67 0.00

Gesture * Distance * Sex 1 0.31 0.58 0.00

Error 331

Total 340

Corrected total 339

R2 = 0.136 (Adjusted R2 = 0.115)

Competence

Intercept 1 1,148.55 <0.001 0.78

Perceived usefulness 1 17.93 <0.001 0.05

Gesture 1 0.01 0.94 0.00

Distance 1 0.52 0.47 0.00

Sex 1 2.48 0.12 0.01

Gesture * Distance 1 0.24 0.62 0.00

Gesture * Sex 1 0.54 0.46 0.00

Distance * Sex 1 0.03 0.87 0.00

Gesture * Distance * Sex 1 0.05 0.83 0.00

Error 331

Total 340

Corrected total 339

R2 = 0.064 (Adjusted R2 = 0.041)

Trustworthiness

Intercept 1 1,007.05 <0.001 0.75

Perceived usefulness 1 33.83 <0.001 0.09

Gesture 1 0.31 0.58 0.00

Distance 1 0.4 0.53 0.00

Sex 1 5.35 0.02 0.02

Gesture * Distance 1 0.16 0.69 0.00

Gesture * Sex 1 5.33 0.02 0.02

Distance * Sex 1 0.32 0.57 0.00

Gesture * Distance * Sex 1 0.00 0.996 0.00

Error 331

Total 340

Corrected total 339

R2 = 0.125 (Adjusted R2 = 0.103)
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FIGURE 1

Caring interaction effect gestures and sex.

FIGURE 2

Trustworthiness interaction effect gestures and sex.

https://doi.org/10.3389/fcomp.2025.1615791
https://www.frontiersin.org/journals/computer-science
https://www.frontiersin.org


Kelly et al.� 10.3389/fcomp.2025.1615791

Frontiers in Computer Science 07 frontiersin.org

should intentionally incorporate visible, purposeful gesturing into 
virtual lecture delivery to support credibility, especially among 
male students.
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