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Abstract 

Most usability evaluation methods (UEM) and heuristics, such as Nielsen’s heuristics, are tailored to 

usability professionals. However, these experts are rare and expensive. Thus, we empirically evaluated 

whether the web usability inspection technique based on design perspectives (WDP) can achieve equally 

valuable results while being less dependent on expert knowledge. The results indicate that WDP applied 

by developers can be a good alternative for usability evaluations by experts. 

1 Introduction and Related Work 

Software usage in modern workflows is increasingly characterized by the use of web applica-

tions. When evaluating the usability of web applications, it is important to consider their char-

acteristics, e.g., responsiveness, cross-browser support and data protection. There is a wide 

range of usability evaluation methods (UEM) that can be used to evaluate web applications 

during their development process. Each of these methods requires different resources and per-

forms differently in a given context. Most studies have identified heuristic evaluation as a 

suitable UEM (Andre et al., 1999). However, Nielsen’s heuristic evaluation works best for 

usability experts (Nielsen, 1992), especially as the heuristics are abstract and inconclusive 

(Quinones et al., 2014). From an economic point of view this is problematic because the time 

of experts is very rare and expensive. In addition, there is no clear guidance for the application 

of heuristics.  

Perspective-based UEMs partially compensate this deficiency (Zhang et al., 1998). This ap-

proach is taken up by WDP (Conte et al., 2009). It extends the widely used heuristics of Nielsen 

(Molich & Nielsen, 1990) by three perspectives that are particularly tailored for the character-

istics of web applications: 
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 Conceptual perspective focuses on elements characterizing the application domain 

 Presentation perspective focuses on the layout and structure of the UI 

 Navigation perspective focuses on the access to and alignment of navigation functions  

Each heuristic is viewed through at least one of these perspectives. Additional hints support 

non-experts in the evaluation. In our study, we carried out a comparative experiment on a real-

world web application developed by Fraunhofer IESE, called IND²UCE1. Our goal was to 

evaluate whether developers of a particular application can achieve similar results with WDP 

than usability experts achieve by applying Nielsen’s heuristics. 

2 Methodology and Results 

In order to evaluate the effectiveness and efficency of WDP, we follow the process shown in 

Figure 1. Three groups were formed to evaluate a predefined subset of IND2UCE. The first 

group consisted of six software developers with low knowledge in the field of usability. The 

second group consisted of  four students with almost no usability experience. The third group 

consisted of three usability experts with high experience.  

 

Figure 1- Evaluation Process 

Half of the developers and half of the students had prior knowledge about the development of 

IND²UCE—however, this showed no impact on the results. The developers and students 

                                                           
1 https://www.ind2uce.de 
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applied WDP, while the usability experts applied Nielsen’s heuristics. As Nielsen’s heuristics 

are not meant for UX-laics, we did not analyze how developers and students would perform 

using these heuristics. All participants documented potential usability issues with the help of 

a browser extension2. Afterwards, these findings were assessed for their severity by a usability 

expert and a developer of the IND2UCE team (Nielsen, 1995).  

To compare the findings of the three groups objectively, we analyzed six UEM performance 

measures as suggested by (Hartson et al., 2003): 

First, thoroughness (Sears, 1997) was calculated by dividing the number of problems found 

by each participant by number of distinct usability problems found by all participants. The 

mean of the results for each group showed a value of 20% for the developer group, one of 10% 

for the student group and one of 13% for the usability expert group.  

Second, validity (Sears, 1997) was calculated by dividing each participant’s number of 

potential issues with a severity rating greater then zero by the number of all problems found 

by this participant. The higher the validity, the more problems were rated as real usability 

problems. All three groups achieved values around 90%.  

Third, reliability (Sears, 1997) was calculated as: “1 - coefficient of variation”. Thus, the 

higher the reliability, the lower is the level of dispersion around the mean of real problems 

found by a group. Developers and usability experts achieved values slightly above 40%. 

Students only achieved a value of 24%.  

Fourth, we calculated the number of usability issues found by each participant per minute.  

 

Figure 2 – Number of Usability Issues found by each Participant per Minute 

 

                                                           
2 https://addons.mozilla.org/de/firefox/addon/wdp-tool/ 
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The mean of the results shown in Figure 2 has a value of 0.29 issues per minute for the 

developers, 0.14 issues per minute for the students and 0.28 issues per minute for usability 

experts.  

Fifth, we analyzed the distribution of severity ratings. The groups of the developers and 

usability experts had rather similar distributions. Cosmetic problems made up the largest share 

for both of them with nearly 40%. The student group achieved slightly better results with a 

higher proportion of detected minor usability issues.  

Sixth, we analyzed the feedback of the participants regarding their intensity of usage of the 

heuristics and perspectives during the evaluation sessions. Around 80% of the developers and 

students perceived the perspectives as helpful. However, both groups perceived the heuristics 

as slightly more helpful than the perspectives. 

3 Conclusion 

The experiment was designed to investigate the performance of WDP in comparison to Niel-

sen’s heuristics by using recognized and comparable measurements.  

We were able to show that the results of the developers using WDP were at least equal in all 

metrics to those of the usability experts using Nielsen’s heuristics and their theoretical 

knowledge about human perception and cognition. The thoroughness value of the developer 

group was even higher than the one of the experts, i.e., the developers found more usability 

issues. However, the developers also spend on average ten minutes more time on the evalua-

tion. Therefore, the average number of usability issues found per minute was similar for both 

groups. Moreover, the developers achieved results equivalent to those of the experts, which is 

reflected in an almost equal distribution of severity ratings and a low number of false positive 

classifications (validity).  

During an interview after the experiment, usability experts mentioned concerns regarding the 

tool, as it limits their freedom in evaluation and reporting. This could have led to less motiva-

tion, which poses a threat to validity and has to be considered in future evaluations. Developers 

did not mention any concerns regarding the tool, but positively accentuate its structure. 

In contrast to the developers, students using the WDP method generally achieved worse results 

in terms of quantity than usability experts. However, the variance in the student group was 

quite high. Our relatively small sample size strongly weighted the negative deviation of one 

student. This might partially explain this observation. As part of our future work, we will repeat 

the experiment with a larger sample size in order to mitigate this threat.  

 

We deduce that WDP applied by developers (and potentially also similar groups) can be a 

good alternative for heuristic evaluations by experts. This can be a major benefit from an eco-

nomic point of view, as access to usability experts is usually more limited and cost-intensive 

than access to developers.  
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