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Comparison of Video Content for Clarity, Usefulness, and Relevance 
 

Abstract 

 

The Gulf Coast Center of Excellence (GCCoE) at a large R1 Southwestern University in the 

USA has been developing curriculum material to advocate energy efficiency within the industrial 

sector. This initiative aims to educate the industrial workforce and students on best practices for 

energy conservation. The training curriculum provides a variety of materials, such as information 

videos, how-to conduct-a-task videos, assessment calculators, worksheets, and lectures. Also, the 

curriculum is prepared for various settings such as community colleges, college curricula, 

training modules for industry practitioners, workshops, and online professional development 

courses. One major type of curriculum material is information videos, which provide topic's 

basic understanding. Designed for students and the industrial workforce, these videos must be 

clear, engaging, useful, and enhance learning. Due to the variation in the participant experience, 

we created two video versions on the same topic. Version 1 relies on traditional PowerPoint-style 

slides with text and audio for a more conventional learning experience. Version 2 embeds 

recorded videos and relevant images to enhance visual comprehension. This study aims to 

evaluate these two video versions and identify which version serves the basic purposes of clarity, 

usefulness, and relevance for students. The following research question guides this study: Which 

video version demonstrates greater clarity, usefulness, and relevance in explaining key energy-

saving concepts? The data were collected from 7 participants using a post-survey after each 

video. The survey consisted of three 5-point Likert scale questions focusing on clarity, 

usefulness, and material relevance. In this paper, data is analyzed using a multi-method 

approach. Descriptive statistics were used to summarize the survey responses, and conventional 

qualitative content analysis was employed to examine participants' feedback, providing deeper 

insights to support the quantitative findings. This study is part of a larger research project and 

will enable the GCCoE to develop curriculum material that resonates with the participants. 

Further, the gained insights will help select the right design choices for future videos. Moreover, 

the insight will guide in getting feedback for improvements in curriculum material clarity, 

usefulness, and relevance of material. 

 

Introduction 

 

The high rate of energy consumption in the United States reached approximately 94 quadrillion 

Btus in 2023 [1]. This underscores the pressing need for effective energy conservation strategies 

to mitigate the impacts of climate change. The industrial sector, which accounted for 

approximately 33% of energy consumption in 2020 [2], is a critical area for intervention. Studies 

have highlighted practical measures, such as reducing unnecessary compressed air usage, which 

could save significant energy [3], and participating in energy audits, which can achieve an 

average reduction of 6.4% in energy consumption [4]. However, implementing these strategies 

requires an informed and aware workforce equipped with the knowledge and tools to identify 

and act on energy-saving opportunities. This study addresses this need by evaluating two 

versions of educational videos designed to educate key energy-saving concepts. By identifying 

which version better supports clarity, usefulness, and relevance, the study aims to contribute to 

the development of curriculum materials that effectively educate students and the industrial 

workforce to adopt energy-efficient practices. 



Industrial Training and Assessment Centers (ITACs) have historically played a crucial role in 

training students to conduct industrial energy assessments. There remains a need for broader, 

scalable educational initiatives to address the persistent energy challenges faced by 

manufacturers. To bridge this gap, GCCoE was established with the mission to advocate for 

energy efficiency and equip both students and the industrial workforce with the tools and 

knowledge to implement energy-saving practices. Unlike ITACs, which focus on site-specific 

assessments, GCCoE develops comprehensive curriculum materials such as information videos, 

how-to conduct-a-task videos, assessment calculators, worksheets, lectures, and workshop 

materials. 

 

GCCoE supports training new ITAC students while also educating members of the industrial 

workforce on best practices for energy conservation. To achieve this, the Center has developed 

various educational materials to promote energy efficiency. Among these are two distinct 

versions of an instructional video on the same topic, designed to convey key energy-saving 

concepts effectively.  

 

Because videos are often the most widely accessible medium of communication for both 

industrial workers and students, GCCoE has prioritized the creation of high-quality educational 

videos. Research on video curriculum and best practices has revealed that the style and 

organization of videos significantly influence the participants' learning process. Understanding 

these impacts is essential in the early stages of video curriculum development to ensure the 

effectiveness of the educational materials. 

This paper addresses the critical need to evaluate these two video versions to determine which is 

more effective in terms of clarity, usefulness, and relevance. The findings will guide the 

development of future materials, ensuring they resonate with diverse audiences and maximize 

their impact in promoting energy-efficient practices. The following research question guides this 

study:  

Which video version demonstrates greater clarity, usefulness, and relevance in explaining key 

energy-saving concepts? 

 

Literature Review 

 

A fundamental concept offered by Mayer's Cognitive Theory of Multimedia Learning suggests 

that videos with visuals better suit how the brain interprets information [5]. According to Mayer, 

the combination of visual and auditory channels improves comprehension, especially when it 

comes to complicated subjects [6]. Video with graphics helps reduce the cognitive load on the 

learners [5]. Visually presenting complex processes allows learners to process information more 

efficiently and focus on understanding the content. This occurs because visual representations 

offload cognitive demands from working memory and enable better integration of new 

information. Hence, it can hold attention for a longer time. According to a study by Wang and 

Antonenko, learners who watched videos with images that supported the explanation felt less 

mentally exhausted [7]. This effect was particularly noticeable in videos that made strategic use 

of diagrams or animations, which allowed viewers to move through complex material at their 

own pace without feeling overloaded [8]. However, learners may become overwhelmed by 

complicated visuals or too many graphics, especially if the visual components are not well 



matched with the course material. Considering learners' responses to the video, many multimedia 

components can impact students' learning. Commonly used components include graphics, visual 

aids, and narration of the material.  

 

For learning through videos, graphics can be static or dynamic [9]. Static graphics include 

photos, drawings, graphs, and tables, whereas dynamic graphics include video or animation. 

Sweller's Cognitive Load Theory states that by giving students a temporal dimension and 

assisting them in visualizing processes that develop over time, dynamic graphics may lessen the 

cognitive burden in complex subjects [10]. For instance, a study by Mayer and Moreno [11] 

identified that animations work especially well in disciplines like biology and physics, where 

they help to visualize phases or changes over time for processes. When it comes to static 

graphics, students frequently encounter the "split-attention effect," which requires them to switch 

between a graphic and the text or narrative that goes with it [12]. If the static graphics are 

complicated and require mental integration, cognitive load may increase. Research indicates that 

dynamic graphics (aka animations) mitigate this effect by combining the visual and explanation 

components in real-time, speeding up processing and enhancing understanding. Although 

dynamic images are usually helpful for complicated subjects, if the animations are overly quick-

paced or visually busy, there is a chance that the viewer will experience cognitive overload. To 

prevent overloading the learner's working memory, it is advised that animations be concise, 

pertinent, and clear [13].  

 

Visual aids are particularly beneficial for visual learners, according to comparative research, but 

they might not have as much of an effect on learners who strongly prefer verbal information [14], 

[15]. Given that different people learn differently, some may benefit more from visual aids than 

others. 

 

Narration is an essential element of instructional videos, which leads viewers through the 

material, offers clarifications, and affects their degree of interest. According to a study [16], 

human vocal characteristics boost perceived social presence, increasing the likelihood that 

learners will interact and relate to the content. Human voice is more likely to establish a social 

connection, whereas machine-like voice is more likely to undermine the appearance of a social 

partnership, according to social agency theory and the cognitive theory of multimedia learning 

[17]. Therefore, people should learn more profoundly when a human voice is used in the lesson 

instead of a machine voice. On the other hand, artificial voices might not have the same nuanced 

emotional expressions as humans, which could lessen the effect of social presence. A study 

conducted on university students revealed that they preferred voiceovers that sounded more 

human and that they had no significant negative opinions about AI-generated voices that were 

more human-like [18]. This suggests that AI-generated voices may be utilized more frequently in 

explainer videos with new developments. 

 

Prior literature suggests that engagement is a key indicator of a video's performance [19], [20]. 

Since it indicates that the success of instructional videos frequently depends on how well they 

draw in and hold viewers' interest [21], [22]. The existing literature highlights that learner 

engagement with training videos mostly depends on interactivity, video duration, and aesthetic 

appeal [23], [24]. The best video might vary depending on the topic, learner profile, and context, 

but short, interactive, and visually appealing videos are generally more engaging [25].  



Research Design 

 

This study employs a multi-method approach using both quantitative and qualitative approaches 

[26]. The quantitative side uses a cross-sectional research design. The cross-sectional approach 

enables comparing data collected from the same group of students at a single point in time. To 

complement these findings, conventional qualitative content analysis of participants' open-ended 

feedback was conducted to provide deeper insights and support the quantitative results. 

 

Site and Participants  

The research was conducted at Texas A&M University (a large R1 University in the 

southwestern region), United States. The data were collected from 7 participants. The 

participants were recruited via email, and all participation was voluntary. The research was 

conducted by complying with the requirements of the approved Institutional Review Board 

procedure [Texas A&M IRB Approval STUDY2024-0446 / MOD00001222]. 

 

Design of Video 

Both video versions were designed on the topic "Top Five Ways to Save Compressed Air 

Energy," selected from the compressed air module. Each video was approximately 90 seconds 

long. While the core content and structure remained identical, the two versions differed in 

presentation: one utilized static images with a human voiceover, while the other featured actual 

video footage with an AI-generated voiceover. We generated an AI voiceover from a text script. 

Figure 1 illustrates screenshots from both videos highlighting the differences in presentation. 

 

 
Figure 1: Screenshots highlighting differences between the two video versions' designs. 

 
Measures and Data Collection 

After obtaining informed consent, participants viewed the first version of the instructional video 

on the topic of "Top Five Ways to Save Compressed Air Energy." Immediately after watching, 

they scanned a QR code and completed a post-survey. The second version of the video, covering 

the same topic, was then shown, followed by another post-survey specific to that version. 

 

Each post-survey consisted of 5-point Likert scale questions to capture participants' perceptions 

of the video content. These questions assessed participants' clarity of the material presented, the 

usefulness of the material, and the relevance of the material in meeting participants' needs. 

Figure 2 illustrates the sequential data collection process followed for each participant. 



 

 
Figure 2: Data Collection 

 

Procedure and Analysis 

The analysis involved both quantitative and qualitative methods to evaluate participants' 

perceptions of the two video versions. Quantitative analysis focused on descriptive statistics to 

summarize ratings of clarity, usefulness, and relevance for each video, collected using a 5-point 

Likert scale where 1 indicated "very dissatisfied" and 5 indicated "very satisfied." These ratings 

were compared across the two video versions to identify trends and differences in participant 

responses. Python scripts were written to generate descriptive statistics and create visualizations. 

 

For the qualitative data, conventional qualitative content analysis was employed to examine 

participants' open-ended feedback. This approach was chosen because it allows themes to emerge 

organically from the data without predefined coding categories. The responses were recorded in 

rows within an Excel spreadsheet, where codes were assigned to text segments. The coded data 

were then reviewed and grouped to summarize codes. Excel was further used to save the final 

summary of the codes for easy organization and future reference. 

 

Results 

 

RQ: Which video version demonstrates greater clarity, usefulness, and relevance in explaining 

key energy-saving concepts? 

 

We first conducted the quantitative data analysis. The descriptive statistics provided insights into 

participants' perceptions of the two video versions based on their ratings of clarity, usefulness, 

and relevance. For clarity, three out of seven participants were "very satisfied" with video 1, 

while four participants rated it as "satisfied." In contrast, for video 2, three participants were 

satisfied, and four were very satisfied. These results suggest that both videos were perceived as 

clear in terms of material, with slight variations favoring Video 2 for its higher number of "very 

satisfied" ratings. Figure 3 clearly shows the frequencies of participants' ratings on each video. 

 



 
Figure 3: Video 1 vs Video 2 Clarity 

Similarly, for usefulness, for Video 1, four out of seven participants rated it as "satisfied," two as 

"neutral," and one as "dissatisfied," reflecting moderate usefulness overall. In comparison, Video 

2 demonstrated a broader distribution, with three participants rating it as "very satisfied," one as 

"satisfied," two as "neutral," and one as "dissatisfied." These results suggest that while Video 2 

was perceived as highly useful by some participants, others had mixed reactions. Figure 4 

illustrates the distribution of participants' ratings for the usefulness of both videos. 

 

 

Figure 4: Video 1 vs Video 2 Usefulness 

For relevance, Video 1 received two out of seven ratings of "neutral," two ratings of "satisfied," 

two ratings of "very satisfied," and one rating of "dissatisfied," while Video 2 recorded three 

ratings of "very satisfied," one rating of "satisfied," two ratings of "neutral," and one rating of 

"dissatisfied." This indicates that both videos were perceived as relevant, with slightly higher 

ratings favoring Video 2. These results are depicted in Figure 5. 



 

Figure 5: Video 1 vs Video 2  Relevance 

Later, we conducted the qualitative content analysis of participants' open-ended feedback, 

revealing key insights into their perceptions of the two video versions. Analysis highlighted 

differences in engagement, pacing, presentation style, and the clarity of the instructional 

material. 

For Video 1, participants consistently appreciated its simplicity and clear presentation. For 

example, a participant mentioned  

"Kept it simple and to the point" and "It's very clear and simple, but it gives very concrete 

metrics for how to save energy."  

This underscores its straightforward approach. However, some participants noted areas for 

improvement, such as the desire for additional animations to enhance engagement and reduce 

gaps between steps, as reflected in feedback like 

"I wish there were more animated videos along with the information." and  

"The gaps in-between some of the steps can be a little shorter."  

Despite these critiques, the video was valued for its uncluttered design and human narration, 

contributing to its clarity. 

For Video 2, participants highlighted its dynamic visual elements and ability to maintain 

attention. Exemplary feedbacks are: 

"Video 2 is more enjoyable to watch. Holds more attention" and  

"I liked the video usage showing the instructions mentioned, it is very useful"  

These participants' reflections indicate the video's engaging format. However, the pacing was a 

common concern, with several participants commenting that it moved too quickly, making 

comprehension challenging. For example, one participant stated,  



"The video is rather fast-paced in-between the steps, so maybe a very brief pause can help." 

 Additionally, while the AI narration was noted as less user-friendly than the human narration in 

Video 1, participants appreciated the live demonstrations, as expressed in comments like  

"I liked the live demos we could see on the side of the video."  

Some inconsistencies between visuals and narration, such as in the final example of compressed 

air usage, were also noted as points of confusion. 

 

Discussion and Conclusion 

 

This study aimed to evaluate the effectiveness of two video versions in conveying energy-saving 

concepts to students, focusing on clarity, usefulness, and relevance. Results highlighted that both 

videos effectively communicated key concepts, but participants' preferences and perceptions 

varied based on the presentation style. Participants appreciated the clarity and presentation of 

video 1, but they found live demos of video 2 more engaging, enjoyable, and attention-grabbing. 

 

The results of this study align with existing literature that suggests that dynamic elements can 

enhance video appeal [13]. A probable explanation of these results could be rooted in Sweller's 

Cognitive Load Theory, which suggests that dynamic graphics can reduce cognitive load by 

helping students visualize processes over time [10]. However, it is important to note that 

participants critiqued the pace and narration of the same video. In this video, as the voiceover 

was generated through AI narration, not all participants could relate. One probable explanation 

could be that participants prefer the human aspect more than the machine aspect for both the 

content and narration. Although the literature supports mixed results on AI-based videos, these 

results highlight the debate on whether AI-generated video content and narration are equivalent 

to human elements of live demonstration and voiceover in varying accents. 

 

The study's findings help to serve the purpose of this study, which was to gain initial insights on 

what works better for GCCoE participants to finalize the videos' future design. With these 

findings, the informed development of more effective instructional materials for GCCoE can be 

performed that may cater to the needs of diverse participants. 

 

This study has several limitations that should be addressed in future research. First, the small 

sample size of 7 participants limits the generalizability of the findings, as the study focused on a 

specific group of students at a single institution. Future studies could include a larger and more 

diverse sample, including participants from various professional and educational backgrounds, to 

enhance the applicability of the results. Second, the study used self-reported data through 

surveys, which may be subject to response bias. Objective measures like knowledge retention 

tests or behavioral assessments could help understand the videos' effectiveness. Third, this study 

focused on "Top Five Ways to Save Compressed Air Energy." Expanding the research to include 

other topics within the energy efficiency curriculum would help determine whether the findings 

are consistent across different content areas. Fourth, the video design was limited by graphics 

and narration choices. Future studies can consider other choices, such as visual aids or language, 

for comprehensive understanding. Lastly, as this study focused on a one-on-one comparison 

approach, there was only one human voiceover, limiting the accent choice. As the study 



progresses towards more videos, voiceover could be presented in varying accents. While the 

participants preferred the current accent of the narrator, the same may not be true for all human 

voice-overs in the future. 

 

Future research could also explore additional factors, such as the role of individual learning 

preferences and technological familiarity, in determining the effectiveness of instructional 

videos. Moreover, testing other AI-based features, such as personalized narration or interactive 

content, could offer valuable insights for further improving educational video design. 
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