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ABSTRACT 

Measuring Subjective Usability by Watching Others Use the Product 

by 

Roslyn Ayanna Shanklin 

 The COVID-19 pandemic instituted a new norm for usability practitioners and 

researchers by limiting their ability to safely conduct in-person, contact-intensive usability 

testing protocols. This study explored one promising remote usability assessment method, 

Watching Others Using Video, wherein users watch videos of others using a product and then 

rate its usability. Previous studies found that this method results in inflated usability ratings. This 

study sought to mitigate this inflation by showing users different levels of product use difficulty. 

Participants watched videos of several products being used: a website, a digital timer, and an 

electric can opener; and rated them with the System Usability Scale and After-Scenario 

Questionnaire. Usability score inflation was consistent across products. Participants may not 

have reliably detected the portrayals of difficulty. Alternatively, the error severities may have 

been negligible. Further research is needed to understand how Watching Others Using Video can 

be accurately used for usability testing. 
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Introduction 

Usability measures how easily a product, system, or service can be used to achieve a goal 

with ease, limited error, and satisfaction (ISO, 2008). Usable products have the additional 

attributes of being easily learnable, useful in performing a specific task, and accessible by all 

potential users, including persons with disabilities (Kortum, 2016). Usability measures are 

considered in practice to ensure product and interface designs serve the needs of the users and 

account for limitations in human cognition and perception.   

Practitioners and researchers may measure the ISO 9241-11 metrics of usability— 

efficiency, effectiveness, and satisfaction—in several ways depending on the goals of a particular 

study (Hornbaek, 2006). Effectiveness and efficiency are objective measures of user task 

performance. Effectiveness considers how well users achieve specified goals using the product. 

This can be assessed by metrics like error rate and extent of task completion. Efficiency is 

concerned with the resources expended in achieving a goal. Time on task and mental effort are 

common measures of efficiency. Satisfaction, however, is a subjective measure of the extent to 

which a product meets the user’s expectations. Surveys are often used to measure subjective 

usability measures, those specific to satisfaction include the After-Scenario Questionnaire (ASQ; 

Lewis, 1991) and Net Promoter Score (NPS; Reichheld, 2003).  

Subjective usability refers to a user’s perception of the usability of a product, service, or 

system (Lewis, 1995). Subjective usability offers supporting information to objective measures 

(i.e., effectiveness and efficiency) by providing measures of a user’s attitudes and opinions of the 

product experience. These subjective measures are advantageous because they allow 

practitioners to evaluate and compare multiple products without regard for specific tasks 

(Kortum & Bangor, 2013; Lewis, 1995). Practitioners in industry are thus able to more easily 
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evaluate competing products or different iterations of a product line (Lewis, 1995). Additionally, 

subjective usability scores are often intuitive with relative scales and acceptability ranges, which 

facilitates communication on interdisciplinary teams (Bangor et al., 2009; Kortum & Bangor, 

2013; Lewis, 2018). In contrast, communicating objective measures is difficult and can lack 

meaning in the absence of detailed task knowledge (Kortum & Bangor, 2013). Of topical 

interest, subjective usability measures are well suited for remote testing conditions, where 

objective measures may prove more difficult to execute (Kortum & Bangor, 2013; Robertson, 

2018). 

With the advent of the COVID-19 pandemic and its accompanying restrictions, there has 

been an increased need for remote usability testing methods. Usability testing is considered the 

gold standard of usability assessment methods (Jacobsen et al., 1998; Nielsen, 1994). Use-Then-

Measure, where subjective usability measures are collected immediately after a participant uses a 

product, is the most common subjective usability testing method. However, Use-Then-Measure 

is typically contact-intensive—talking to people, observing them, and having participants use lab 

equipment—which is problematic when considering COVID-19 transmission and restrictions. 

The main mode of COVID-19 transmission is through person-to-person contact (McIntosh et al., 

2019), though it can also be spread indirectly through contaminated objects (Lotfi et al., 2020). 

Physical distancing, wearing masks, and environmental cleaning help prevent transmission of 

COVID-19 (CDC, 2021), but can affect the administering, data capture, and costs of a usability 

test. Most importantly though, in-person usability testing during the COVID-19 pandemic is a 

safety risk for participants and experimenters alike that emphasizes the need for remote testing 

methods. A promising solution is a little-explored remote testing method, Watching Others 

Using Video. 
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In Watching Others Using Video, participants do not directly interact with the product or 

system. Instead participants watch videos of others using the product and rate the usability of the 

product based on their judgment of the video content. This eliminates the need for in-person 

contact as in Use-Then Measure; it also has the potential to be less expensive and reach a broader 

audience. While promising, previous work suggests that Watching Others Using Video results in 

inflated usability scores compared to Use-Then-Measure (Robertson & Kortum, 2020).  

Watching Others Using Video can have broad practical applications provided usability 

score inflation can be mitigated. The current study explored ways to reduce usability score 

inflation observed in Watching Others Using Video by understanding how different video 

content affects perceptions of subjective usability. The results of this study help to provide 

additional guidance to practitioners on how to conduct Watching Others Using Video studies to 

measure subjective usability.  

Measuring Subjective Usability 

The current study exclusively refers to the System Usability Scale (SUS; Brooke, 1996; 

Sauro, 2011) when measuring subjective usability. However, there are several measures of 

subjective usability currently used in practice worth noting, including the Computer System 

Usability Questionnaire (CSUQ; Lewis, 1995), Post-Study System Usability Questionnaire 

(PSSUQ; Lewis, 1992), Software Usability Measurement Inventory (SUMI; Kirakowski & 

Corbett, 1993), and Usefulness, Satisfaction and Ease of Use Questionnaire (USE; Lund, 2001). 

The SUS was adopted in this study because it is a standardized measure of perceived 

usability that has become an industry standard (Sauro, 2011; Lewis 2018). Practitioners benefit 

from its technology-agnostic nature and numerous published comparative benchmarks in the 
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evaluation of product design (Kortum & Bangor, 2013; Kortum & Sorber, 2015; Sauro, 2011). 

The SUS is also a highly reliable and validated measure of usability that correlates well with 

other measures of usability (Lewis, 2018). 

Subjective Usability Assessment Methods 

 The current study focused on the Use-Then-Measure and Watching Others Using Video 

methods of subjective usability assessment using the SUS. Both are described in detail below.  

Use-Then-Measure 

Usability tests collect empirical data from users and are similar to controlled experiments 

in execution (Rubin & Chisnell, 2008). A usability test is conducted by having participants use a 

product to complete a predefined task. The experimenter generally has control of the tasks, 

environment, and system. Additionally, the experimenter can control participant selection based 

on demographic data to represent his/her intended audience. Objective usability metrics of 

efficiency and effectiveness are collected on the users’ performance during the test. Subjective 

usability measures are most commonly collected immediately after the use of the product, 

referred to as Use-Then-Measure for the purposes of this study. 

  Use-Then-Measure provides the benefit of capturing a user’s perception of usability 

immediately after the use of a system, limiting external influences. As such, it can provide 

insights into quantitative (e.g., errors, timing, etc.) and qualitative data (e.g., behaviors, think-

aloud dialogue, etc.) collected during the usability test. For example, Use-Then-Measure is suited 

to evaluate users’ awareness of impossible tasks and their response to or likelihood to use low-

probability pathways. It can also be used as a comparative method to evaluate several products or 

design iterations, and individual parts of a system (Dumas & Redish, 1999).  
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 Though it is suited for many usability testing scenarios, Use-Then-Measure has several 

limitations. Compared to other methods of usability assessment, like cognitive walkthrough 

(CWT; Wharton et al., 1994) or heuristic evaluation (Nielsen, 1994), Use-Then-Measure can be 

quite costly (Jeffries et al., 1991). Use-Then-Measure testing generally takes a longer time to 

conduct than other methods, which increases labor costs and participant compensation (Dumas & 

Redish, 1999). Use-Then-Measure testing conditions may also have limited fidelity to the natural 

environment of product use. As such, participants may interact with the product differently in an 

artificial setting than when environmental factors are at play (Rubin & Chisnell, 2008). This 

brings its external validity into question, as important usability issues may be prevalent in the 

field, but unforeseen in lab conditions (Duh et al., 2006). Lastly, Use-Then-Measure is not well-

suited for the constraints of remote testing conditions. This is especially evident considering the 

COVID-19 pandemic disruptions to normal research practices.  

Remote Use-Then-Measure Testing 

 Remote Use-Then-Measure studies are conducted online and can be moderated or un-

moderated. Remote usability tests can be synchronous, wherein the experimenter is spatially 

separated from the participant, but not temporally (i.e., video conferencing), or asynchronous, in 

which the experimenter is both spatially and temporally separated from the participant (i.e., self-

administered online usability tests; Andreasen et al., 2007). Studies on website usability have 

shown that remote usability tests are comparable to lab studies in identifying major usability 

issues, though less significant issues may be missed remotely (Thompson et al., 2004; Tullis et 

al., 2002). However, remote Use-Then-Measure testing is not ideal for tangible products. The 

experimenter generally has to send participants the products and materials, which can increase 

costs and time. Additionally, synchronous testing like video conferencing is limited in the 
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behaviors and interactions that can be shown due to the camera’s positioning and field of view. 

This inhibits the collection of objective measures and other user cues. Though remote Use-Then-

Measure can be asynchronous like Watching Others Using Video assessment, the distinction lies 

in that the user must physically use the product or system in question instead of watching others 

do so. 

Watching Others Using Video  

 Watching Others Using Video is an asynchronous, indirect usability testing method 

during which potential users watch videos of others interacting with a product. Users then rate 

usability based on their observations and judgment of the scenario(s) and behaviors presented in 

the video. This indirect observation of the product in question sacrifices interactivity, while 

maintaining intermediate presentation fidelity (Xu et al., 2014). Usability assessment of this form 

is a largely untapped method in the usability community. The reluctance towards its widespread 

use in usability testing can be attributed to the lack of a well-validated method for its use. 

Previous application in usability assessment revealed its main limitation: the video content in 

Watching Others Using Video may cause biased results in comparison to Use-Then-Measure 

(Robertson, 2018). Additionally, low interactivity raises many questions surrounding video 

content: which interactions should be shown, how many, when? The current study explored these 

gaps and the effects of different video content.  

Despite its limitations, Watching Others Using Video has the potential to be highly 

advantageous in the following ways: 

1. It is a cost-effective alternative to traditional lab-based usability testing (Woods et al., 

2006a). 
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2. It removes constraints on user recruitment due to location and timing, allowing 

researchers broader reach to a larger sample size (Lohse et al., 2008; Woods et al., 

2006a; Walters et al., 2011). This is particularly relevant given COVID-19 

restrictions. 

3. From a safety perspective, users can evaluate high-risk scenarios or dangerous 

products without the potential of harm (Robertson, 2018). 

4. Videos allow researchers to easily present multiple interactions and alter them as 

necessary, particularly useful in formative assessment (Bonfim et al., 2016; Woods et 

al., 2006b). 

5. Researchers can gain more control and consistency across participant sessions (e.g., 

task presentation, task instructions, cut off times, etc.; Woods et al., 2006a). 

6. Videos maintain contextual fidelity and can be conducted in the intended 

environment of use. 

 This method has been used in various forms, though sparingly for measuring subjective 

usability. Applications in the literature are discussed below.  

 Watching Others Using Video in Human Robot Interactions. This kind of video-

based assessment has proved particularly useful for evaluating human-robot interactions (HRIs). 

For example, Woods et al. (2006a) investigated the utility of videotaped HRI trials as a 

complementary research tool to live trials. Researchers presented identical scenarios of a robot 

approaching an object from multiple angles in both the live and video medium. The participants’ 

perceptions of comfort and realism were measured. Results showed strong agreement between 

live and video conditions on perceptions of robot approach direction, stopping distance, speed, 
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and realism. However, the majority of participants had a preference for the live trials (Bainbridge 

et al., 2008; Woods et al., 2006a). Similarly, Kiesler et al. (2008) demonstrated higher 

engagement with a live robot versus a remote robot on a screen. Therefore, Watching Others 

Using Video may not be preferred to an in-person Use-Then-Measure protocol, but can offer a 

comparable experience. 

Watching Others Using Video assessment has proved effective in assessing perceptions 

of robot appearance and behavior (Lohse et al., 2008; Walters et al., 2007). Additionally, it has 

been used to evaluate attitudes and response time to humanoid robot gestures by presenting 

various videos manipulating the gestures (Riek et al., 2010). Studies have also investigated the 

effects of realism (Canning et al., 2014) and presence (Bainbridge et al., 2008; Kidd, 2003) when 

using video. Results suggested that perceptions are influenced by the interplay between realism, 

interaction, and appearance (Canning et al., 2014). Bainbridge et al. (2008) also demonstrated 

differences in participant interaction with a physically present humanoid robot and its video 

counterpart. User perceptions may be different depending on the characteristics of the videos 

used. 

Watching Others Using Video in Usability Assessment. Watching Others Using Video 

has little previous use in the assessment of usability. Jacobsen et al. (1998) used videotaped 

usability test sessions to address the evaluator effect—the phenomenon where different 

evaluators uncover different usability issues and severities. Such individual variability in the 

usability assessment of a product is problematic when prioritizing usability issues. This was an 

early introduction of video footage as a usability evaluation tool, showing its potential utility. In 

a similar study, several video scenarios of different robots were used to conduct a remote 

heuristic evaluation of HRIs (Weiss et al., 2010). Usability inspection methods are difficult in 
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HRI given the increased functionality of the robots; however, video offers a methodological 

adaptation to heuristic evaluation that can be suited to the many HRI scenarios (Weiss et al., 

2010).  

Another study by Gabrielli et al. (2005) demonstrated the utility of video data in 

supporting cognitive walkthroughs. Evaluators used videos of user interactions as a complement 

to their expertise and subsequently identified more usability issues than those who did not use 

video data. Video data provides an account of user characteristics that serves in improving the 

otherwise lacking contextual validity of cognitive walkthroughs (Gabrielli et al., 2005). Showing 

actual user behaviors complements cognitive walkthrough practices by demonstrating how the 

tasks are perceived by real users. 

Watching Others Using Video assessment has been employed across fields with findings 

of biased or inflated results. In an investigation of the effect of different media–live interaction, 

video, and text–on user evaluations of human-robot interactions, the video ratings were inflated 

compared to live interaction on “general attitude, instrumental, and emotional measures” (Xu et 

al., 2014). This was attributed to the reduced cognitive load of the video medium compared to 

live interaction and text scenarios, as well as the fluency of the video content (Xu et al., 2014). 

Robertson and Kortum (2020) found similar results when comparing SUS scores of analogous 

products and tasks between Use-Then-Measure and Watching Others Using Video assessment 

conditions. SUS scores were inflated in the Watching Others condition, which may be explained 

by a depiction of 100% success without error in all video recorded tasks (Robertson & Kortum, 

2020). Research by Hale and Long (2017) also reported that observers underrated workload 

when task difficulty was high. These studies highlight the main limitation of Watching Others 

Using Video assessment: the selected video content could lead to biased results (Robertson, 
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2018). Xu et al. (2014) suggested creating a more realistic video portrayal by showing 

uncertainties and errors that may occur in actual use, a suggestion that was echoed by Robertson 

and Kortum (2020). It is currently unclear how to account for the many plausible interactions and 

which ones should be shown.  

Current Study 

The goal of the current study is to explore the accuracy of Watching Others Using Video 

assessment in the measurement of subjective usability. The published literature shows successful 

application of Watching Others Using Video assessment; however, a method for its use in 

subjective usability assessment has not been well developed. Research has shown higher 

usability ratings with video than standard usability testing, which is likely due to the limited 

video content previously shown. This study examined how to mitigate inflated ratings by 

showing users a combination of successes, failures, and common errors with the aim to 

standardize what types of videos should be shown to yield subjective usability results 

comparable to those of Use-Then-Measure testing. Additionally, the study sought to better 

understand how different content (e.g., errors, failures, etc.) affects perceptions of usability in the 

video medium. Finally, the results of the study are intended to highlight broader practical 

applications of Watching Others Using Video and when it is best used. 

Method 

Participants 

A total of 235 participants were included in this experiment: 190 participants were 

recruited via SONA, an online university research participant pool, and an additional 45 

participants were included from benchmark data (Robertson & Kortum, 2019, 2020). The 



 
 

11 

average age of participants was 19.5 years old with a range of 18 to 24 years. 127 participants 

reported gender as female, 101 participants as male, one participant as transgender/non-binary, 

and six participants did not report gender. Participants were compensated with credit toward a 

course requirement for participating in the study. 

Design 

This study used a 6x3 mixed design, six between-subjects conditions and three products 

within-subjects. Participants were assigned at random to each of the six experimental conditions: 

Use-Then-Measure, Completely Positive, Mix 1, Mix 2, Mix 3, and Mix 4. Each Mix is a 

combination of success and errors in product use. Thirty-one participants were assigned to the 

Completely Positive, 31 to the Mix 1, 31 to the Mix 2, 31 to the Mix 3, and 29 to the Mix 4 

condition. Depending on the product being used, either 37 participants or 45 participants were 

assigned to the Use-Then-Measure condition. The sample sizes differ because benchmark data 

was used for some products.  

In each condition, participants evaluated all three products. Participants in the Use-Then-

Measure condition used each product to complete a specified task. In the Watching Others Using 

Video conditions, participants did not directly interact with the products. The Watching Others 

Using Video conditions featured different video composites of confederates using the three 

products to complete the same tasks as in the Use-Then-Measure condition. There were five 

Watching Others Using Video conditions:  

• Completely Positive  

• Mix 1: Success & Error Recovery With One Error  

• Mix 2: Success & Error Recovery With Two Errors  
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• Mix 3: Success & Failure With One Error 

• Mix 4: Success & Failure With Two Errors 

Completely positive in this context is defined as task completion in one attempt without error, 

while the mix conditions present task completion with difficulty and failures. The task difficulty 

and failures selected are based on common errors observed during previous usability tests and 

were recreated in the videos.  

Participants in a given Watching Others Using Video condition watched a composite of 

videos, one set for each product. Each set had two videos that displayed different user 

interactions and behaviors. A two-video limit per set was selected to account for the bias that 

may result from watching only one person succeed or fail and to consider cognitive load and 

fatigue in participants. The videos for the Toucan can opener and the Nearpow timer featured 

sound, as the auditory cues from these devices may affect perceptions of difficulty. However, the 

confederate provided no verbalizations of their efforts, nor did they provide non-verbal clues 

(e.g., grunts, moans, sighs, etc.) that might influence the ratings. The DOAJ website videos did 

not feature sound because they were screen recordings, which are not heavily influenced by 

sound. Video length was controlled when possible, though the portrayal of errors and failures 

naturally affects time. The effects of this are thought to be negligible. Efforts were also made to 

control for biases associated with choosing a confederate (e.g., gender, attractiveness, facial 

expressions, etc.). As such, all videos were framed to only include the hands of the confederate 

and the product. Additionally, the confederate was consistent across videos to further limit the 

effect of biases.  

For this study, the dependent variables were subjective usability and satisfaction. 

Subjective usability was measured using the SUS, while the ASQ was used to collect satisfaction 
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ratings. Subjective usability measures were collected immediately after participants completed a 

task or finished watching the video set for a given product task. The SUS and ASQ were 

administered as a combined usability questionnaire online via Qualtrics.  

Materials 

Participants received an online survey via Qualtrics consisting of a consent form, 

demographic questionnaire, previous experience questionnaire, and usability questionnaire.  

Demographic Questionnaire 

 A demographic questionnaire was administered at the end of all testing sessions. The 

demographic questionnaire collected information on participants’ age, gender, and race. 

Previous Experience Questionnaire 

 A previous experience questionnaire was administered at the end of all testing sessions. 

The previous experience questionnaire collected information on participants’ prior experience 

with the products included in the study. 

Usability Questionnaire 

 Participants also received a usability questionnaire consisting of the System Usability 

Scale and After-Scenario Questionnaire (ASQ; Lewis, 1995); each is described below.  

System Usability Scale. The SUS metric in Figure 1 was presented with the following 

modifications. In item 8, “cumbersome” was replaced with “awkward” for improved 

understanding for participants, especially non-native speakers (Bangor et al., 2009; Finstad, 

2006). Additionally, the SUS was modified to be more product-specific by replacing the word 

“system” with “product” (Lewis & Sauro, 2009).   
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Figure 1  

Example of Modified System Usability Scale (SUS) Presented in Qualtrics 

 

After-Scenario Questionnaire. The After-Scenario Questionnaire measures satisfaction 

via a three-item questionnaire addressing: ease of the task, task completion time, and adequacy 

of support information (Lewis, 1995). Participants assessed how strongly they agree or disagree 

with their satisfaction of these elements on a seven-point Likert scale (see Figure 2). The ASQ is 

calculated by averaging the scores across the questions, yielding a score from 1-7.  
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Figure 2  

Example of After-Scenario Questionnaire Presented in Qualtrics 

 

Products 

The following products were tested in each experimental condition: the Directory of 

Open Access Journals (DOAJ) website, Toucan can opener, and Nearpow digital timer. These 

items were chosen because they are likely to be familiar in function, but not previously used by 

participants. There was also benchmark data from Robertson and Kortum (2019, 2020) that 

could be used for comparison. The number of products was limited to three to limit cognitive 

load on participants and replicate Robertson and Kortum’s (2020) work. Participants rated the 

products’ usability for a given task. 

The Directory of Open Access Journals website is an independent database that indexes 

and hosts open access journals and articles (Figure 3). It provides free access to research across a 

variety of fields including science, medicine, technology, and law. Usability ratings for the 
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DOAJ website were based on the task of finding a research article provided the article title and 

authors. 

Figure 3  

Directory of Open Access Journals (DOAJ) Website Homepage 

 

 The Toucan is a hands-free battery powered can opener controlled by a single start/stop 

button (Figure 4). To open a can, the device breaks the seal connecting the lid to the body of the 

can. This differs from traditional manual can openers that pierce the top of the lid and cut it from 

the body of the can. Participants based usability ratings of the Toucan on the task of opening a 

14.5 ounce can. 
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Figure 4  

Toucan Can Opener 
 

 

 The Nearpow timer outlet is a multifunctional programmable timer switch designed to 

turn on or shut off power to a device at set times or intervals; this can save time and energy 

(Figure 5). Participants rated the usability of the timer for the task of setting its clock to 6:30 pm. 

Figure 5  

Nearpow Timer Outlet 
 

 

 

 



 
 

18 

Other Materials 

 Participants also needed access to a personal computer with internet access that supports 

video watching and sound. Additionally, participants needed access to Zoom to interact with the 

experimenter in the Use-Then-Measure condition. 

Procedures 

Use-Then-Measure 

Benchmark Data. Due to COVID-19 in-person research restrictions, Use-Then-Measure 

lab data was not directly collected for the Toucan can opener and Nearpow timer. Per COVID 

guidelines, research was to be conducted remotely when possible. At the time of data collection, 

the lab conditions for these products did not support COVID-19 safety guidelines. Given this, the 

Toucan can opener and Nearpow timer subjective usability measures for Use-Then-Measure 

were based on benchmark data from Robertson and Kortum (2019, 2020).  

 In Robertson and Kortum’s (2020) study, participants were tasked with opening a steel 

food can using the Toucan can opener. For the Nearpow timer product, participants were 

instructed to program the digital timer to shut off at 6:30 pm. After the participants indicated 

they were finished with a given product’s task, the usability questionnaire was administered. 

Participants repeated this process until subjective usability measures were collected on all 

products. 

Remote Data Collection. Usability testing for the DOAJ website was not constrained by 

COVID-19 restrictions and was conducted remotely via Zoom. Prior to beginning the 

experiment, participants were briefed about the purpose of the study and asked to read and sign 

an Institutional Review Board (IRB) approved consent form. The consent form was presented 
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and collected electronically via Qualtrics. The experiment began once a participant consented to 

participate in the study. Participants were instructed to use the DOAJ website to find a research 

article provided the following information: “the subject of the paper was vote-by-phone and the 

two authors were Danae Holmes and Philip Kortum.” Participants were informed that they could 

ask questions, but that the experimenter may not be able to provide a direct answer. Additionally, 

the experimenter could only intervene for technical difficulties or an unforeseen safety concern. 

The usability questionnaire was administered immediately after a participant stated they 

completed the task. Following this, the demographic and previous experience questionnaires 

were administered.  

Watching Others Using Video Conditions 

The Watching Others Using Video conditions were self-administered online by 

participants. Participants were provided the link to the online study after signing up for the 

experiment through SONA. Prior to beginning the experiment, participants were briefed about 

the purpose of the study and asked to read and sign an IRB-approved consent form. The consent 

form was presented and collected electronically via Qualtrics. The experiment began once a 

participant consented to participate. Participants were instructed that they must complete the 

study in one sitting. Exiting the online study window was considered the end of their 

participation. 

Participants were first presented with a product and task description. The task description 

was very high level (e.g., “open a can of beans with a can opener”). After reading the product 

and task description, participants watched a set of videos associated with that product. 

Participants could pause, rewind, and re-watch the videos without limit. The usability 

questionnaire was immediately administered after a participant watched the two successive 
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videos for a given product. This process was repeated for all three products. To avoid ordering 

effects, product presentation was randomly ordered for each participant, as were the order of the 

videos for a given product. The specific videos differed depending on the particular experimental 

condition. The five Watching Others Using Video conditions are described below. 

1. Completely Positive. In the Completely Positive condition, participants watched a set 

of two successive videos for each product. In each video, a confederate successfully used the 

product to complete the same tasks as in the Use-Then-Measure condition. The confederate 

executed the tasks without error. Once a participant finished watching the video set for a given 

product, the usability questionnaire was immediately administered. This was repeated until a 

participant had watched the video sets for all three products. 

2. Mix 1: Success and Error Recovery With One Error. In the Mix 1 condition, 

participants watched two back-to-back videos per product. One video showed a confederate 

successfully using the product to complete the specified task without error; the second video 

showed a confederate first making an error before successfully completing the task. The former 

will be referred to as the “success video” and the latter as the “error recovery video.” Participants 

completed a usability questionnaire immediately after watching both videos for a given product. 

The success video for each product mirrored that of its respective video in the Completely 

Positive condition. The scenarios for each product’s error recovery video are described below.  

• Mix 1 DOAJ Error Recovery Video. For the DOAJ Website error recovery video, the 

confederate attempted to search for the article under the “Journals” setting, which is 

the default. This returned a webpage stating “no results found that match your 

search.” The confederate then navigated to the search dropdown, changed the setting 

to “Articles,” and successfully completed the task.  
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• Mix 1 Toucan Can Opener Error Recovery Video. The Toucan can opener error 

recovery video showed the confederate incorrectly positioning the can opener on the 

side of the can as if it were a manual can opener and turning on the device. This 

resulted in improper functioning, which was allowed to run a full cycle around the 

rim of the can. The video clearly displayed that the can was not opened. The 

confederate then correctly resituated the Toucan on top of the can and successfully 

completed the task.  

• Mix 1 Nearpow Digital Timer Error Recovery Video. In the Nearpow digital timer 

error recovery video, the confederate first set the timer to turn on at the specified time 

and then corrected the error so the device shuts off at that time per the task 

instructions. There are several settings on the Nearpow that can similarly accomplish 

the task, but this error recovery video focused on the countdown setting. 

 3. Mix 2: Success and Error Recovery With Two Errors. In the Mix 2 condition, one 

video showed success without error in completing the task for a product, while the other video 

presented a confederate making two errors before recovering to successfully complete the task. 

Participants completed the usability questionnaire after watching a given product’s set of videos. 

The scenarios for each product’s error recovery video are described below. 

• Mix 2 DOAJ Error Recovery Video. The DOAJ error recovery video consisted of a 

confederate first searching for the article under the default setting, “Journals”. The 

database was unable to find any results matching the search. The confederate then 

altered the search criteria by changing the keywords in the search bar, while still 

using the “Journals” setting. This similarly returned no results that match the search. 
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The confederate then navigated to the search dropdown, changed the search settings 

to “Articles,” and successfully executed the task.  

• Mix 2 Toucan Can Opener Error Recovery Video. For the Toucan can opener error 

recovery video, the confederate incorrectly positioned the can opener twice, first on 

the side of the can and then incorrectly on the top. Improper functioning of the device 

was shown after each positioning attempt. Following this, the confederate correctly 

positioned the Toucan and successfully opened the can. 

• Mix 2 Nearpow Digital Timer Error Recovery Video. The Nearpow digital timer 

error recovery video featured a time conversion and a time setting error. The 

confederate initially set the timer to turn on at 6:30 pm according to a 12-hour clock. 

Both the setting and time were incorrect; the confederate then proceeded to set the 

timer to turn off at 18:30 as the timer functions on a 24-hour clock. Participants 

complete the usability questionnaire immediately after watching a product’s video 

set. The usability questionnaire was administered three times, once for each product’s 

video set. 

 4. Mix 3: Success and Failure With One Error. In the Mix 3 condition, procedures, 

tasks, and video content, excluding the error recovery video, mirror the Mix 1 condition. This 

condition differs in that it showed a failure video alongside the success video for each product. 

The failure videos showed the confederate committing the same error as in Mix 1 for each 

product, but differed in that the confederate did not recover from the error or successfully 

complete the task. Subjective usability measures were collected as outlined in the Mix 1 

condition. 
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 5. Mix 4: Success and Failure With Two Errors. The procedures, tasks, and success 

video content in the Mix 4 condition are analogous to the Mix 2 condition. Mix 4 differed by 

showing a success video accompanied by a failure video for each product. In the failure video, 

the confederate executed the two errors detailed in the Mix 2 condition for each product, but 

failed to correct their errors or correctly complete the task. Subjective usability measures were 

collected as outlined in the Mix 2 condition.  

Table 1  

Summary of Experimental Conditions, Products, and Videos 

Experimental 
Condition 

Products  Videos 

Database 
Website  

Can 
Opener 

Timer 
Switch 

 
Success Error 

Recovery Failure 

Use-Then-Measure  * * N/A N/A N/A

Completely Positive 

Mix 1: Success & Error 
Recovery (1 Error)      

Mix 2: Success & Error 
Recovery (2 Errors)      

Mix 3: Success & Failure     
(1 Error)      

Mix 4: Success & Failure     
(2 Errors)      

Note. “*” means uses benchmark data from Robertson and Kortum (2019, 2020), “ ” means 

included in experimental condition, and “ ” means not included in a given condition.  
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Results 

Descriptive 

 Several participants were excluded from the analysis for not watching the videos in their 

entirety as prescribed. These participants spent less time in the Qualtrics survey than the total 

combined duration of the videos in their respective condition. In total, 16 participants were 

excluded based on this criteria: two participants from the Completely Positive condition, four 

participants from the Mix 1 condition, four participants from the Mix 2 condition, one participant 

from the Mix 3 condition, and five participants from the Mix 4 condition. One participant was 

also excluded from the Use-Then-Measure condition for performing the task on a phone 

interface, which may differ from the prescribed computer interface.   

 Boxplots for each product across the six conditions and two measures were generated to 

check for outliers. These boxplots are presented in Appendix A after outlier removal. Outliers 

were defined as values that were more than three interquartile ranges (IQRs) greater than the 25th 

and 75th percentiles of a given boxplot. Two users were excluded based on this criteria, one from 

the Mix 2 condition and another from the Use-Then-Measure condition. 

 Table 2 presents the average SUS scores of each product by condition. The mean SUS 

score in the Completely Positive condition was higher than the average SUS score in the Use-

Then-Measure condition across products. Additionally, the average SUS score in the Completely 

Positive condition was higher than the average SUS scores in the other video conditions for the 

website and timer. The mean SUS score for the Use-Then-Measure condition was lower than the 

average SUS scores of the other conditions for the timer and can opener.  
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Table 2 

Number of Participants, Mean SUS Score, and Standard Deviation for Each Product and Condition 

Experimental  
Condition 

 Product 
 DOAJ 

Website  Digital Timer  Can Opener 

n M SD  M SD  M SD 

Use-Then-Measure ** 75.86 17.60  39.22 21.83  42.83 24.16 

Completely Positive 29 83.71 12.58  68.45 16.63  71.29 15.88 

Mix 1: Success & Error 
Recovery (1 Error) 27 71.85 16.30  49.26 22.38  73.70 13.93 

Mix 2: Success & Error 
Recovery (2 Errors) 26 79.04 11.62  53.56 18.04  58.65 20.19 

Mix 3: Success & Failure     
(1 Error) 30 66.17 19.10  48.58 19.57  63.75 21.13 

Mix 4: Success & Failure     
(2 Errors) 24 68.85 21.96  51.77 19.53  58.85 20.39 

Note. “**”: n = 35 for DOAJ Website; n = 45 for Digital Timer & Can Opener  

 The mean ASQ score in the Completely Positive condition was higher than the average 

ASQ score in the Use-Then-Measure condition for each product, as shown in Table 3. The 

average Completely Positive ASQ score was higher than the average ASQ scores in the other 

video conditions for the website and timer. The mean ASQ score for the Use-Then-Measure 

condition was lower than the average ASQ scores in the other conditions for the timer and can 

opener. 
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Table 3 

Number of Participants, Mean ASQ Score, and Standard Deviation for Each Product and Condition 

Experimental  
Condition 

 Product 
 DOAJ 

Website  Digital Timer  Can Opener 

n M SD  M SD  M SD 

Use-Then-Measure ** 5.27 1.73  2.97 1.67  2.90 1.60 

Completely Positive 29 6.00 1.06  4.89 1.37  4.56 1.16 

Mix 1: Success & Error 
Recovery (1 Error) 27 5.43 1.09  4.17 1.62  4.65 1.42 

Mix 2: Success & Error 
Recovery (2 Errors) 26 5.33 1.08  4.09 1.39  3.73 1.29 

Mix 3: Success & Failure     
(1 Error) 30 4.90 1.43  3.86 1.05  4.22 1.56 

Mix 4: Success & Failure     
(2 Errors) 24 5.50 1.32  4.82 1.52  4.29 1.74 

Note. “**”: n = 35 for DOAJ Website; n = 45 for Digital Timer & Can Opener  

Previous Experience  

 Participants generally did not have much previous experience using the three products, as 

presented in Table 4. Prior to the experiment the majority of participants had never used any of 

the products. The DOAJ Website was the most familiar device, though the number of 

experienced users, defined as those in the “sometimes,” “often,” and “a lot” categories, did not 

exceed 11.  

Table 4  

Number of Participants With Different Levels of Familiarity With Each Product  

 Frequency of using the product 
Product Never Rarely Sometimes Often A lot 
DOAJ Website 137 23 8 2 1 
Digital Timer* 135 1 0 0 0 
Can Opener* 132 3 0 1 0 

Note. *Frequencies do not include participants from benchmark data. 
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 Unequal variance was a concern due to unequal group sizes and varying standard 

deviations between groups, particularly for the SUS measure. Homogeneity of variance was 

tested using the Brown-Forsythe test across all products and measures. For the DOAJ website, 

there was not a statistically significant difference in variance between experimental conditions 

for the SUS, F(5, 165) = 1.39, p = .23, or the ASQ measures, F(5, 165) = 1.16, p = .33. For the 

timer, there was not a statistically significant difference in variance between experimental 

conditions for the SUS, F(5, 175) = 0.65, p = .66 or ASQ measures, F(5, 175) = 1.79, p = .12. 

There also was not a statistically significant difference in variance for the can opener between 

conditions and across measures, SUS, F(5, 175) = 2.06, p = .07 and ASQ, F(5, 175) = 1.30, p = 

.27. The assumption of homogeneity of variance was thus accepted across measurement 

conditions. 

Primary Analyses 

 A repeated measures ANOVA was conducted for the timer and can opener across 

measures. The website was analyzed separately because benchmark data was used for the Use-

Then-Measure condition of the timer and can opener, which resulted in different participants 

than those for the website. Two separate between-subjects ANOVAs were conducted for the 

DOAJ website, one for each measure. Several planned contrasts were conducted across products 

and measures. The false discovery rate (FDR) adjustment of p values was applied to every 

contrast to control for Type 1 error (Benjamini & Hochberg, 1995). 
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Directory of Open Access Journals Website 

 DOAJ Subjective Usability. There was a statistically significant effect of experimental 

condition, F(5, 165) = 4.29, p = .001, f = 0.37 on SUS score. The following planned contrasts in 

Table 5 further explore this effect. 

Table 5  

Results in Planned Contrasts for DOAJ Website SUS Scores 

 Contrast Coefficients   

Contrast 
Use-Then-
Measure 

Completely 
Positive Mix 1 Mix 2 Mix 3 Mix 4 p f 

Contrast 1 1 -1 0 0 0 0 .066 0.24 
Contrast 2 1 0 -1 0 0 0 .355 0.12 
Contrast 3 1 0 0 -1 0 0 .467 0.10 
Contrast 4 1 0 0 0 -1 0 .022 0.29 
Contrast 5 1 0 0 0 0 -1 .119 0.21 
Contrast 6 0 0 1 1 -1 -1 .016 0.17 
Contrast 7 0 0 1 -1 1 -1 .133 0.10 

Note. “*” means the p value was statistically significant after FDR correction.   

 After FDR correction, there were no statistically significant results from the planned 

contrasts for the website SUS scores. 

 DOAJ Satisfaction. There was not a statistically significant effect of condition on ASQ 

score, F(5, 165) = 2.13, p = .064, f = 0.25. The planned contrasts accordingly did not reach 

statistical significance after FDR correction (see Table 6). 
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Table 6  

Results in Planned Contrasts for DOAJ Website ASQ Scores 

 Contrast Coefficients   

Contrast 
Use-Then-
Measure 

Completely 
Positive Mix 1 Mix 2 Mix 3 Mix 4 p f 

Contrast 1 1 -1 0 0 0 0 .030 0.28 
Contrast 2 1 0 -1 0 0 0 .629 0.06 
Contrast 3 1 0 0 -1 0 0 .847 0.03 
Contrast 4 1 0 0 0 -1 0 .271 0.14 
Contrast 5 1 0 0 0 0 -1 .510 0.09 
Contrast 6 0 0 1 1 -1 -1 .481 0.05 
Contrast 7 0 0 1 -1 1 -1 .334 0.07 

Note. “*” means the p value was statistically significant after FDR correction.   

Nearpow Timer & Toucan Can Opener 

 Timer & Can Opener Subjective Usability. There was a statistically significant effect 

of product on SUS score, F(1, 175) = 18.13, p < .001, f = 0.31. A statistically significant result 

was also found for the effect of condition on SUS score, F(5, 175) = 18.74, p < .001, f = 0.73. 

Table 7 highlights statistically significant pairings identified in the planned contrasts; there is a 

statistically significant difference between each video condition and the Use-Then-Measure 

condition with medium to large effect sizes. 
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Table 7 

Results in Planned Contrasts for Nearpow Timer & Toucan Can Opener SUS Scores 

 Contrast Coefficients   

Contrast 
Use-Then-
Measure 

Completely 
Positive Mix 1 Mix 2 Mix 3 Mix 4 p f 

Contrast 1 1 -1 0 0 0 0 <.001* 0.69 
Contrast 2 1 0 -1 0 0 0 <.001* 0.48 
Contrast 3 1 0 0 -1 0 0 <.001* 0.35 
Contrast 4 1 0 0 0 -1 0 <.001* 0.37 
Contrast 5 1 0 0 0 0 -1 <.001* 0.31 
Contrast 6 0 0 0.5 0.5 -0.5 -0.5 .236 0.10 
Contrast 7 0 0 0.5 -0.5 0.5 -0.5 .226 0.10 

Note. “*” means the p value was statistically significant after FDR correction.   

 A statistically significant interaction was found between product and group, F(5, 175) = 

2.32, p = .045, f = 0.25. To further investigate this a between-subjects ANOVA was conducted 

on the difference variable between the Nearpow timer and Toucan can opener. Homogeneity of 

variance was tested using the Brown-Forsythe test. There was a statistically significant 

difference in variance between measurement conditions, F(5, 175) = 2.67, p = .02. A Welch’s 

adjustment was conducted on the ANOVA to make the test more conservative. A statistically 

significant effect of condition on SUS score was found, F(5, 77.76) = 2.87, p = .02, f = 0.25. 

Mixed interaction contrasts were run to identify the conditions that differ between the timer and 

can opener.  
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Table 8 

Results in Mixed Interaction Contrasts for Nearpow Timer & Toucan Can Opener SUS Scores 
 
 Contrast Coefficients   

Contrast 
Use-Then-
Measure 

Completely 
Positive Mix 1 Mix 2 Mix 3 Mix 4 p f 

Contrast 1 1 -1 0 0 0 0 .911 0.02 
Contrast 2 1 0 -1 0 0 0 .007* 0.35 
Contrast 3 1 0 0 -1 0 0 .845 0.03 
Contrast 4 1 0 0 0 -1 0 .146 0.20 
Contrast 5 1 0 0 0 0 -1 .685 0.06 
Contrast 6 0 0 0.5 0.5 -0.5 -0.5 .513 0.04 
Contrast 7 0 0 0.5 -0.5 0.5 -0.5 .015 0.16 

Note. “*” means the p value was statistically significant after FDR correction.   

 Contrast 2, t(2.78) = 20.83, p = .007, indicates that the between subjects effect on SUS 

score for Mix 1 is dependent on product.  

 Timer & Can Opener Satisfaction. The effect of product on ASQ score was not 

statistically significant, F(1, 175) = 0.26, p = .611, f  = .03. There was a statistically significant 

effect of experimental condition on ASQ score F(5, 175) = 12.11, p < .001, f  = .59. The planned 

contrasts for ASQ scores are presented in Table 9. Pairings between each video condition and the 

Use-Then-Measure condition were statistically significant with medium to large effect sizes. 
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Table 9  

Results in Planned Contrasts for Nearpow Timer & Toucan Can Opener ASQ Scores 
 
 Contrast Coefficients   

Contrast 
Use-Then-
Measure 

Completely 
Positive Mix 1 Mix 2 Mix 3 Mix 4 p f 

Contrast 1 1 -1 0 0 0 0 <.001* 0.50 
Contrast 2 1 0 -1 0 0 0 <.001* 0.40 
Contrast 3 1 0 0 -1 0 0 <.001* 0.27 
Contrast 4 1 0 0 0 -1 0 <.001* 0.31 
Contrast 5 1 0 0 0 0 -1 <.001* 0.42 
Contrast 6 0 0 0.5 0.5 -0.5 -0.5 .541 0 
Contrast 7 0 0 0.5 -0.5 0.5 -0.5 .976 0 

Note. “*” means the p value was statistically significant after FDR correction.   

Secondary Analyses 

Effects of Video Presentation Order on Usability Ratings 

 The order in which the videos were presented in the video conditions was randomly 

assigned. Participants either watched a success video followed by an error video, or vice versa. 

Whether there were ordering effects influencing SUS and ASQ scores became a concern. Given 

this, a between subjects ANOVA by group and video order was conducted for each measure on 

each product to determine if there was an effect of video order on subjective usability measures.   

 Subjective Usability 

 There was not a statistically significant effect of video order on website SUS scores, F(1, 

160) = 1.32, p = .253. Likewise, a statistically significant effect of video order was not found on 

the timer, F(1, 170) = 1.19, p = .276, or can opener SUS scores, F(1, 170) = 0.14, p = .709. 
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 Satisfaction 

  No statistically significant effect of video order was found for website ASQ scores, F(1, 

160) = 1.20, p = .276. There also was not a statistically significant result of video order on ASQ 

scores for the timer, F(1, 170) = 1.92, p = .168, or can opener, F(1, 170) = 0.02, p = .880. 

Discussion 

Use-Then-Measure and Video Conditions 

 The current study replicated Robertson and Kortum’s (2019, 2020) findings of inflated 

usability scores when participants watched videos of successful product use in the Completely 

Positive condition compared to a Use-Then-Measure protocol. Completely Positive usability 

ratings were numerically higher than Use-Then-Measure scores across all products, which 

supports previous implications that video content limited to flawless and seamless interactions is 

not generally well suited for accurate subjective usability assessment. One can reasonably 

postulate that viewing 100% success in this manner can present an exaggerated initial ease of use 

in even the best of “walk-up-and-use” products. Inflated results were demonstrated across 

usability measures. There was also a positive correlation between the SUS and ASQ scores (see 

Appendix B), a finding consistent with the literature (Gao, 2017). 

Directory of Open Access Journals Website 

 Though usability score inflation was observed for the DOAJ website, the results were not 

statistically significant. Specifically, there was a lack of evidence of statistically significant 

differences between the Use-Then-Measure condition and each video condition for both 

subjective usability and satisfaction. These results are contrary to those observed for the 
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Nearpow timer and Toucan can opener and may be attributed to the nature of web-based 

interfaces.  

 A distinguishing aspect of the DOAJ website among the products tested was the speed of 

error recovery. When participants in the Use-Then-Measure condition acknowledged an error, 

correcting it was only a matter of mouse clicks and minimal typing or copying and pasting text. 

Quick error recovery contributes to positive perceptions of ease of use and learnability; though 

errors may be encountered, their effect on subjective usability is limited if recovery time and 

effort is not significant. Such was apparent, as despite the presentation of errors in the video 

conditions, the quality of the DOAJ website’s usability was still apparent to participants. Mean 

SUS scores were acceptable according to the usability adjective rating scale (Bangor et al., 2009) 

for the Use-Then-Measure condition and error recovery conditions (Mix 1 and Mix 2). The 

introduction of failures caused mean product SUS scores in the Mix 3 and Mix 4 conditions to 

drop from fully acceptable to marginally acceptable (Bangor et al., 2009). Satisfaction scores did 

not feature this variation in interpretation with mean ASQ scores in all conditions considered 

relatively high and thus, good.  

 More experienced users of a given product tend to report higher usability ratings 

compared to users with limited or no experience with the product (Kortum & Johnson, 2013; 

McLellan et al., 2012). Participants generally reported little familiarity with this particular 

website, however given the makeup of the subject pool (i.e., college students) it is likely they 

have experience with search engines like the Directory of Open Access Journals and websites in 

general. Given this experience, participants may have been able to better discern how the website 

should function compared to other products, which could limit the effect of viewing errors and 

failures. However, this familiarity is thought to be secondary to the nature of web based 
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interfaces. Web design professionals have good standards like those defined by the Worldwide 

Web Consortium and several principles of good design (Berners-Lee, 1998) that help promote 

good usability. These standards and principles can help errors in modern website use present as 

minor and easily fixable, which can make the typical error negligible to perceptions of usability.  

Nearpow Timer and Toucan Can Opener 

 Mean SUS and ASQ scores in the video conditions were higher than Use-Then-Measure 

mean SUS and ASQ scores, respectively, for both the Nearpow timer and Toucan can opener. 

These differences were statistically significant, contrary to results found for the website. There 

are several explanations for why this effect of condition was observed for the timer and can 

opener, but not the website. First, there are nuances in the use of tangible products that may not 

be well conveyed through the video medium. For example, participants in the Use-Then-Measure 

condition for the timer were reported to achieve success through sheer force of will by clicking 

buttons until the device worked as intended. There is intention and problem solving behind this 

behavior that would affect usability scores, but may not be apparent through video. Similarly, the 

can opener requires specific placement on the lid to function properly; there is subtle tactile 

feedback when the edge of the can is properly located between the cutting blades. Participants in 

the Use-Then-Measure condition personally experienced the subtleties of the product experience, 

which had a significant impact on subjective usability as evidenced by the low SUS and ASQ 

scores.  

 Another explanation may be that the errors and failures are not as impactful on 

perceptions of usability when they are performed by others. People have perceptions of their 

ability to perform tasks, which are based on a variety of factors. The tasks presented in this 

experiment were seemingly easy and straight forward (i.e., open a can using the can opener) and 
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the products common in function. Given the simplicity of the tasks, and subsequently the 

products, participants may have partially attributed difficulties observed in the videos to the 

confederate’s ability, rather than solely the usability of the product. Simply put, participants may 

have thought the user was the problem—not the device—especially given that they viewed 100% 

successful task completion in tandem with each error or failure video.  

 Finally, the errors presented for the products were subtle and may not have been detected 

in a reliable way. For the timer there were time conversion and time setting errors, which are 

easily missed through observation. Whereas, for the can opener it was more apparent that the 

task was not successfully completed, however the error behind that could be difficult to 

distinguish. Considering this, the apparent difficulty of product usage may have been dampened, 

resulting in inflated usability ratings in the video conditions.   

 There was also an interaction of product and condition for SUS score that would suggest 

that the effect of product is different for the Mix 1 condition when compared to the Use-Then-

Measure condition. This can be attributed to the can opener’s mean SUS score for Mix 1 having 

a larger mean difference from the Use-Then-Measure condition than the timer. The high mean 

SUS score in the Mix 1 condition for the can opener would suggest that the video manipulation 

showing one error with recovery is negligible for this device. Additionally, the average timer 

SUS score for Mix 1 is close to that of the Use-Then-Measure condition, suggesting that the 

video manipulation showing one error with recovery results in usability ratings comparable to 

Use-Then-Measure. However, there are no trends in the data to suggest that this is a true effect.  

Video Condition Manipulations 

 The “Mix” conditions in this study differed in their degree of product use difficulty 

presented in the videos. The portrayal of difficulty was manipulated by changing the number of 
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errors and failures a user encountered. Interestingly, there was no observable effect of increasing 

the errors or error recovery versus failure. There was no evidence of a statistically significant 

effect for these manipulations, which was systematic across all three products for both measures, 

SUS and ASQ. The 95% confidence intervals of the mean SUS and ASQ scores for each Mix 

condition further illustrate this, as they had considerable overlap within product (see Appendix 

C). This may indicate that the errors were not detected in a reliable way.  

 The errors presented in the videos and their recovery sequence were subtle. However, this 

was not intentional, but rather a function of a given product. The digital timer was deceptively 

complex and its errors required close attention to detail to be apparent. It is quite easy to miss a 

time conversion error or that the timer has been programmed for the wrong setting. Given that 

the errors were hard to detect, it is unlikely that error recovery was obvious. Additionally, failure 

may not have been evident because participants were not explicitly told which video showed 

success. Similarly, the website had category search errors which also require close attention. The 

can opener had clear errors, but the source of the error was not readily discernible. Participants 

could easily see that the lid had not been removed from the can, but positioning errors were less 

clear. The subtle nature of these errors and their corrections would explain how they were not 

perceived as distinct. 

 Another explanation is that the error severities presented in the video were negligible and 

thus, increasing errors or failure did not have an observable effect on subjective usability 

measures. The errors were not necessarily detrimental to task completion, nor did they take a 

significant amount of recovery time. Additionally, the failures were low risk (e.g., unable to 

locate an article) and may have a more significant effect on usability measures for mission 

critical systems.  
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Limitations 

This study should be considered in the context of several limitations. First, due to 

COVID-19 research restrictions, the Use-Then-Measure condition data for the Nearpow timer 

and Toucan can opener used benchmark data from Robertson and Kortum’s work (2019, 2020). 

Given this, there could have been slight differences in usability test moderation practices. 

However, these differences are thought to be negligible. COVID-19 restrictions also limited the 

experimenter’s ability to collect footage from real users for the videos. A confederate was 

instead used to reproduce actual scenarios from previous product use. This limits the fidelity of 

the videos and may have missed nuances that convey relevant information for accurate 

subjective usability assessment.  

Another limitation is that the error videos only showed two errors at most. The extent of 

how many errors may affect usability is unclear. Though one or two errors were not statistically 

distinguishable from each other, perhaps a larger increase in errors may have an impact on 

subjective usability ratings. 

The participant sample also was not completely representative of all users for the three 

products. The participant pool was limited to students at a top-tier private university between the 

ages of 18 and 24 years old. For one, there may be distinct differences in how an older 

population may perceive video interactions or the products. Of note, the participants in this 

experiment are likely to have more experience with a search engine like the website than older 

adults or those whose highest level of education does not exceed high school.   

Only a limited number of products were evaluated in this study, two with poor usability 

and one with good usability. Because of this, there is minimal insight into how products with 
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different levels of usability may be assessed with the Watching Others Using Video method. The 

products herein were also chosen to be representative of everyday consumer products, at the 

expense of product complexity. Given this, the results here may not be generalizable to more 

complex systems. Task selection in complex systems like cockpits or medical devices would 

require additional considerations (e.g., expert user population, probability and importance of 

tasks, error safety, environment etc.) and be more extensive than presented in this study. 

Future Research 

 There are several potential methods that could be used to help participants identify errors 

and failures that may have been more apparent through hands-on use. First, the video could draw 

attention to the error as it happens. This could be done by circling the error in the video with a 

salient color like lime-yellow. Additionally, a quick written explanation could be included in the 

video describing the error and how it was fixed. This would give participants insight into the 

interactions they are viewing in the videos, which they would normally experience if they were 

personally using the product.  

 Future work could also more intentionally manipulate error severity; perhaps there is a 

threshold of negligibility. The number of errors could be increased to determine if more errors 

have an effect on subjective usability ratings. Another method would be to expand product 

selection to include more complex systems whose simulated errors would be more impactful.  

 Watching Others Using Video may not be well suited to convey the intricacies of product 

use apparent in hands-on use, but further study is needed to evaluate this. Future work could look 

at elements outside of errors and failures that may have an impact on subjective usability ratings. 

For example, future studies could vary the delay between steps in the task sequences. Another 

approach would be to use real users with real reactions. Confederates were used to limit biases, 
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but real users would increase the fidelity of the product use. Lastly, in the absence of showing 

facial expressions or other visible cues, a real user performing the Think Aloud method–verbally 

describing their thought process as they go through the task sequence–could be shown in the 

videos to provide the cognitive play-by-play missing from the physical sequences.   

Conclusion 

In this study, the usability ratings (SUS and ASQ) of five video conditions portraying 

varying levels of successful product use were evaluated and compared to Use-Then-Measure 

testing across three products: a website, digital timer, can opener. Mean SUS and ASQ scores for 

the video conditions of the website did not significantly differ from the mean Use-Then-Measure 

SUS and ASQ scores, respectively. The mean SUS and ASQ ratings for the video conditions of 

the timer and can opener did significantly differ from the mean Use-Then-Measure SUS and 

ASQ scores, respectively. Additionally, the effect of different content (e.g., errors and failures) 

was also examined in the current study. For each product, no statistically significant effect of the 

number of errors or degree of task completion was found on subjective usability ratings.  

 Previous research and the current study suggest that the Watching-Other Using Video 

usability assessment method is prone to inflated usability ratings. This was not the case for the 

website, but it is unclear if this is a function of the type of product or products in general with 

good usability. Results from the current study suggest that errors and failures may not have been 

detected in a reliable way. This is attributed to the subtle nature of the errors not being easily 

perceived. An alternative explanation is that the error severities presented in the video content 

were negligible. Further studies are needed to fully understand how different video content 
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affects subjective usability ratings. Potential approaches include investigating user portrayal, 

video enhancements (i.e., attention grabbers), task delays, and expanded product selection.  

 While Watching Others Using Video usability assessment can have broad practical 

applications, there is still much to learn about how to systematically improve its accuracy. 

Practitioners are advised to consider other usability testing methods until guidelines for an 

accurate Watching Others Using Video usability protocol can be established. 
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Appendix A 

Box Plots of Product by Subjective Usability Measure After Outlier Removal 
 
Figure A1  

Box Plots of DOAJ Website SUS Scores by Condition 

 

Note. Solid line represents median score, “x” represents mean score, and circles represent values 

at least 1.5 IQRs from the hinges. 
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Figure A2  

Box Plots of Nearpow Timer SUS Scores by Condition 
 

 

Note. Solid line represents median score and “x” represents mean score. 
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Figure A3  

Box Plots of Toucan Can Opener SUS Scores by Condition 

 

Note. Solid line represents median score, “x” represents mean score, and circles represent values 

at least 1.5 IQRs from the hinges. 
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Figure A4  

Box Plots of DOAJ Website ASQ Scores by Condition 
 

 

Note. Solid line represents median score, “x” represents mean score, and circles represent values 

at least 1.5 IQRs from the hinges. 
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Figure A5  

Box Plots of Nearpow Timer ASQ Scores by Condition 
 

 

Note. Solid line represents median score and “x” represents mean score. 
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Figure A6  

Box Plots of Toucan Can Opener ASQ Scores by Condition 
 

 

Note. Solid line represents median score, “x” represents mean score, and circle represents value 

at least 1.5 IQRs from the hinges. 
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Appendix B  

Relationship Between SUS and ASQ Scores 
 
Figure B1  

Scatterplots of the Relationships Between SUS and ASQ Scores  

 

 

 

 

 

 

 

Note. (a) Website, (b) Digital Timer, and (c) Can Opener  
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Appendix C 

Confidence Intervals of the Mean 

 To further investigate the effect of the video manipulations, the 95% confidence intervals 

of each product’s mean SUS and ASQ scores were computed for each condition, as presented in 

Figures C1-C3 and Figures C4-6, respectively.  

Confidence Intervals of the Mean SUS Scores 

Figure C1  

95% Confidence Intervals of the Mean SUS Scores for Website 
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Figure C2  

95% Confidence Intervals of the Mean SUS Scores for Digital Timer 
 

 
Figure C3  

95% Confidence Intervals of the Mean SUS Scores for Can Opener 
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 The confidence intervals align with the results of the planned contrasts. For the website, 

the confidence intervals for all video conditions overlap with the Use-Then-Measure condition, 

which supports the statistically null comparisons. There was little or no overlap of video 

conditions with the Use-Then-Measure condition for the timer and can opener, supporting the 

statistically significant differences identified with the planned contrasts. Additionally, the 

confidence intervals of the “mix” conditions for a given product overlap with each other, which 

is also concurrent with the results of the planned contrasts. 

Confidence Intervals of the Mean ASQ Scores 

Figure C4  

95% Confidence Intervals of the Mean ASQ Scores for Website 
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Figure C5  

95% Confidence Intervals of the Mean ASQ Scores for Digital Timer 
 

 
Figure C6  

95% Confidence Intervals of the Mean ASQ Scores for Can Opener 
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 The confidence intervals for the website overlapped heavily, supporting the planned 

comparison results that there were no statistically significant differences in ASQ scores between 

Use-Then-Measure and video conditions. The overlapping confidence intervals also align with 

the statistically null results of the website pairings exclusively focused on the mix conditions. 

For the timer and can opener, the confidence intervals generally have little or no overlap of video 

conditions with the Use-Then-Measure condition, which aligns with the statistically significant 

results of the planned comparisons. Similarly, the video conditions overlap heavily with each 

other, which is concurrent with the results of the planned comparisons solely focused on the mix 

conditions. 
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Appendix D 

SPSS Code for Analyses 

Between Subjects ANOVA for Website SUS Scores 

ONEWAY WEBSUS BY Condition 

  /CONTRAST=1 -1 0 0 0 0 

  /CONTRAST=1 0 -1 0 0 0 

  /CONTRAST=1 0 0 -1 0 0 

  /CONTRAST=1 0 0 0 -1 0 

  /CONTRAST=1 0 0 0 0 -1 

  /CONTRAST=0 0 .5 .5 -.5 -.5 

  /CONTRAST=0 0 .5 -.5 .5 -.5 

  /ES=OVERALL CONTRAST(POOLED) 

  /STATISTICS HOMOGENEITY BROWNFORSYTHE WELCH 

  /MISSING ANALYSIS 

  /CRITERIA=CILEVEL(0.95). 

 

Between Subjects ANOVA for Website ASQ Scores 

ONEWAY WEBASQ BY Condition 

  /CONTRAST=1 -1 0 0 0 0 

  /CONTRAST=1 0 -1 0 0 0 

  /CONTRAST=1 0 0 -1 0 0 

  /CONTRAST=1 0 0 0 -1 0 

  /CONTRAST=1 0 0 0 0 -1 
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  /CONTRAST=0 0 .5 .5 -.5 -.5 

  /CONTRAST=0 0 .5 -.5 .5 -.5 

  /ES=OVERALL CONTRAST(POOLED) 

  /STATISTICS HOMOGENEITY BROWNFORSYTHE WELCH 

  /MISSING ANALYSIS 

  /CRITERIA=CILEVEL(0.95). 

 

Repeated Measures ANOVA for Timer and Can Opener 

GLM TIMERSUS CANSUS TIMERASQ CANASQ BY Group  

  /WSFACTOR=product 2 Polynomial  

  /MEASURE=SUS ASQ 

  /CONTRAST(Group)=SPECIAL(-1 0 0 0 0 1 0 -1 0 0 0 1 0 0 -1 0 0 1 0 0 0 -1 0 1 0 0 0 0 -1 1 0 

.5 .5 -.5 -.5 0 0 .5 -.5 .5 -.5 0) 

  /METHOD=SSTYPE(3)  

  /PLOT=PROFILE(Group*product) TYPE=LINE ERRORBAR=NO MEANREFERENCE=NO 

YAXIS=AUTO  

  /EMMEANS=TABLES(Group) COMPARE ADJ(LSD)  

  /EMMEANS=TABLES(product) COMPARE ADJ(LSD)  

  /EMMEANS=TABLES(Group*product)  

  /PRINT=DESCRIPTIVE TEST(LMATRIX) ETASQ HOMOGENEITY  

  /CRITERIA=ALPHA(.05)  

  /WSDESIGN=product  

  /DESIGN=Group. 
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Between Subjects ANOVA for Effect of Video Presentation Order for Subjective Usability 

Website 

UNIANOVA WEBSUS BY Group DOAJOrder 

  /METHOD=SSTYPE(3) 

  /INTERCEPT=INCLUDE 

  /CRITERIA=ALPHA(0.05) 

  /DESIGN=Group DOAJOrder Group*DOAJOrder. 

 Timer  

UNIANOVA TIMERSUS BY Group TIMEROrder 

  /METHOD=SSTYPE(3) 

  /INTERCEPT=INCLUDE 

  /CRITERIA=ALPHA(0.05) 

  /DESIGN=Group TIMEROrder Group*TIMEROrder. 

 Can Opener  

UNIANOVA CANSUS BY Group CANOrder 

  /METHOD=SSTYPE(3) 

  /INTERCEPT=INCLUDE 

  /CRITERIA=ALPHA(0.05) 

  /DESIGN=Group CANOrder Group*CANOrder. 
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Between Subjects ANOVA for Effect of Video Presentation Order for Satisfaction 

Website 

UNIANOVA WEBASQ BY Group DOAJOrder 

  /METHOD=SSTYPE(3) 

  /INTERCEPT=INCLUDE 

  /CRITERIA=ALPHA(0.05) 

  /DESIGN=Group DOAJOrder Group*DOAJOrder. 

Timer  

UNIANOVA TIMERASQ BY Group TIMEROrder 

  /METHOD=SSTYPE(3) 

  /INTERCEPT=INCLUDE 

  /CRITERIA=ALPHA(0.05) 

  /DESIGN=Group TIMEROrder Group*TIMEROrder. 

Can Opener  

UNIANOVA CANASQ BY Group CANOrder 

  /METHOD=SSTYPE(3) 

  /INTERCEPT=INCLUDE 

  /CRITERIA=ALPHA(0.05) 

  /DESIGN=Group CANOrder Group*CANOrder. 
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