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Abstract 
Usability testing is a method to evaluate a product. One way to measure usability is by using 

questionnaires. A questionnaire consists of a set of questions/statements designed to collect information 

from the respondent about usability, user satisfaction, knowledge, attitudes, opinions, behaviors, facts, 

and other information.  

This thesis on Usability questionnaire mainly focuses on different types of usability questionnaires, their 

reliability and what they are supposed to measure. It gives an overall view of the usability questionnaire 

and discusses three research questions in detailed. 

In this thesis Kitchenham’s Systematic review is followed in the process of extraction of relevant 

literature on the topic.  Databases like ACM, Inspec are used to make Search queries on the topic and 

validation on the literature is performed using Cohen’s kappa value. Finally, data is synthesized and 

extracted from the databases.  

From the review method, results are drawn on various available usability questionnaires in the literature 

and their pros and cons are discussed. Thirteen questionnaires are obtained from the search. Also results 

are drawn on questionnaires on what they are supposed to measure on usability (Efficiency, Learnability, 

and Satisfaction). Most of the questionnaires are measuring satisfaction the usability. Further, reliability 

value on the questionnaires are extracted and based on the values, conclusion is drawn. SUS and ASQ 

obtained high reliability values and are most widely used. 

Finally, the thesis concludes the best available usability questionnaires.  
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1 Introduction 

1.1 Background 
This research is focused on evaluating standardized usability questionnaires and its reliability. 

Questionnaires are a psychometric technique used in many research areas as well as by companies and 

other organizations to assess and evaluate various aspects of user’s opinion and attitudes [41]. This could 

be to test a product, estimating a product demand and estimating the reactions of employees/users to a 

particular product etc. A questionnaire contains a set of questions/statements designed to collect 

information from the respondent and can be about  usability, user satisfaction, knowledge, attitudes, 

opinions, behaviors,facts, and other information [19, 46]. 

An important aspect when measuring something with an instrument is that you can trust that the 

instrument gives a good quality measurement. Reliability is an estimate of the extent that using the same 

questionnaire at different points in time on the same respondents or different respondents will produce 

similar results. Keeping in mind that reliability pertains to scores not people [24]. 

Usability is defined as the ability of the user to use the system/product and to carry out a task 

successfully. The definitions that are derived from previous studies are based on different views of 

usability measure [6]. There are three views which show how the usability should be measured: 

• In the product-oriented view, the usability can be measured in terms of the ergonomic attributes of the 

product. 

•In the user-oriented view, the usability can be measured in terms of the mental effort and attitude of the 

user. 

• In the user performance view, the usability can be measured by examining how the user interacts with 

the product, with a particular emphasis on either 

- Ease of use: how easy a product can be used. 

- Acceptability: whether the product will be used in the real world [6]. 

-Satisfaction: is an important factor of usability, we need good ways to measure satisfaction.  

A common way of measuring satisfaction is to use different types of questionnaires. Questionnaires are a 

good method to measure the user satisfaction because they are helpful in collecting information such as 

opinions about the product [46]. Much information can be gathered in a short time with quick response 

from the users. Because of these properties of questionnaires, itmade researchers continuously refer and 

propose different types of questionnaires. 
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1.2 Research questions 
There are different types of usability questionnaires available in the literature. In order to understand 

these usability questionnaires and their reliability the following research questions are considered. 

 What usability questionnaires have been published in the scientific literature? 

 What aspect of usability are they supposed to measure? 

 To what extent have they been tested for reliability? 

1.3 Outline of thesis 
Chapter 1: Introduction 

This chapter gives introduction to the usability questionnaires and research questions considered 

for study. 

Chapter 2: Theory 

This chapter explains the important terms and definitions required to understand the usability. 

Chapter 3: Method 

This chapter discusses the Kitchenham’s systematic review to obtain the literature on the topic. 

Chapter 4: Results 

This chapter presents the results obtained from applying the Systematic review protocol. 

Chapter 5: Discussion 

This chapter discusses the important literature obtained on the topic. 

Chapter 6: Conclusion 

This chapter makes a conclusion based on the results obtained on the topic. 
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2 Theory 
 

In this chapter, a brief description on different concepts that are required to understand the topic is 

written. 

2.1 Usability 
Usability is defined as “the extent to which a product can be used by specified users to achieve specified 

goals with effectiveness, efficiency, and satisfaction in a specified context of use” [6].  

 

2.2 Usability testing 
Usability testing is a method to evaluate a product. Before conducting usabilitytesting, an appropriate test 

method should be selected. The best method is to conduct the tests on the indented users. While the test is 

carried out, factors of usability such as time to complete the specific task, error rates etc. are taken into 

consideration. Quantitative and qualitative analysis will be done on the data collected from the tests. 

Quantitative data is used to measure the user performance in completing a task successfully. The amount 

of time taken to perform a task and the problems or number of errors occurred while performing a task is 

also measured in quantitative data [41].Qualitative data is used to analyze the user satisfaction in 

interacting with the interface of a product, the ease of using the product and the degree of the user 

satisfaction accomplished. 

Usually testing is carried out before the pre-release of the product. Using an iterative approach is a good 

practice for usability testing. The results from the first test are taken and necessary changes are made in 

the product and further the product is tested again. 

2.3 Inquiry Method 
Inquiry methods are techniques used to assess user’s likes, dislikes, needs and user’s understanding of the 

system. This evaluation is done by the evaluator by having conversation with the user or by observing the 

real-time user or asking them to write about their feelings on the system. The data collected will be 

quantitative as well as subjective. This inquiry method includes: Questionnaires Surveys, Interviews, 

Field Observations, Focus Groups, Proactive Field Study and Task Analysis [50].  

2.4 Questionnaires 
Software assessment of usability is an important factor in designing and developing applications. 

Questionnaires are the tools used to measure the software usability. Questionnaire can be used in two 

phases of software development. They are called formative evaluation and summative evaluation.  

According to literature, the standard usability questionnaire used for usability testing was first appeared 

in late 1980’s. In this literature, there are two types of questionnaires were mentioned. One type of 

questionnaires was used by the administration (at the end of study) and other type is very quick and more 

useful for assessing at the end of each task. However these days, the second type of questionnaire is 

widely used for fast and easy assessment and published in national and international standards like ANSI, 

2001; ISO, 1998. 

Some of the standard usability questionnaires are 



Linköping University 

Department of Computer and Information Science 

4 
 

 Questionnaires for user interaction satisfaction (QUIS) 

 Software usability measurement inventory (SUMI)  

 Software usability scale (SUS)  

 After scenario questionnaire (ASQ)  

 
To define; Questionnaire is the method to elicit record and collect information. The words method, 

elicitation, recording and collecting information itself defines what questionnaire is all about. 

Questionnaire is defined as a tool to extract information [34].  According to literature, elicitation means 

“a questionnaire may bring out information from the respondent or it may start the respondent thinking or 

even doing some work on their own to supply the requested information”. In usability testing, recording 

is usually done by writing (voice or video), the answers could help one to analyze and assess. In usability, 

collecting information will help one to analyze and assess the testing.  

A standard questionnaire contains a specific set of questions, designed in a specific format, to use in a 

particular order with unique rules to extract metrics from respondent’s answers.  Reliability, validity and 

sensitivity are important factors of a questionnaire. Such questionnaires are said to undergo psychometric 

qualification [34]. 

The reliability and validity of a questionnaire determines if the data produced by a questionnaire is 

valuable in terms of quantity and quality. These two factors are considered while designing/framing a 

questionnaire. Validity always depends on reliability of a questionnaire.    

Usability experts have found a close relation between validity and reliability. This is useful in qualitative, 

quantitative and evaluative research [23]. A questionnaires performed in different setting in different 

environment may affect the reliability and validity in usability. Umbach says that the respondent in 

usability testing often under goes questionnaire fatigue giving unusable results [50]. Hence, it is very 

important to check the reliability and validity to ensure the accuracy in usability testing. Hence, it is very 

challenging research topic to construct a reliable and valid questionnaire, because they depend on the 

context, environment and respondent perspective of analyzing a questionnaire. 

 

2.5 Advantages of Standardized Usability Questionnaires 
Objectivity: The scores produced by a standardized usability questionnaires measurement are used to 

compare between products or conditions in usability studies or against normative databases. 

 

Replicability: Using standardized methods, it is much easy to replicate the studies of others, or even one’s 

own studies. 

Quantification: Standardization enables the usability practitioners to use powerful methods of 

mathematics and statistics to better understand their results. This makes the practitioner to get results in 

finer details. 
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Economy: It requires a substantial amount of work to develop a standardized usability questionnaire.  The 

good thing is that once developed, they are very economical to reuse. 

Communication: Lack of fidelity and efficiency of communication could halter any process. In this case, 

it is effortless for the usability practitioners to communicate efficiently when standardized measures are 

available.  

Scientific generalization: Scientific generalization is the soul of any scientific work. Standardization is 

important for assessing the generalization of result [34]. 

2.6 Types of Questionnaires 
As described earlier, a questionnaire consists of a set of questions designed to extract information from 

the respondent. According to literature, the questionnaire should be designed in such a manner that it is 

simple and able to answer immediately by the respondent expressing his/her feelings, opinions, 

impression and attitude while evaluating a product.  

 

There are many factors to consider while designing questionnaire such as cross cultural difference among 

the respondents, translation of questionnaire to other language, proper framing of questions etc.   

 

The questions in the questionnaire are classified into two types 

1 Open ended questionnaire. 

2 Closed ended questionnaire. 

 

2.6.1 Open ended Questionnaire 

Open ended questionnaires are used to get respondent view about the application. The respondents are 

given a choice to express their opinion in their own words, which could be positive or negative about the 

application. There are many factors considered while framing/designing the open questionnaire and 

testing with the respondents [38, 45, 48]. A factor such as respondent psychology and ease towards the 

application affects the results/scores produced by these questionnaires. Some examples of open ended 

items are shown as follows: 

 

 How can I help you? 

 Tell me more about… 

 Could you help me understand? 

 What are advantages and disadvantages about (subject matter/topic)? 

 What is the next thing you will do if? 

 

Usually the open ended questions start with how, what, where etc. In the above set of questions, the user 

has the choice to express their view in one word or more about the product.  

2.6.2 Close ended Questionnaire 

A close ended questionnaire imposes the respondent/participant to answer in restricted conditions. These 

questionnaires were designed on the basis of scale containing multiple choice questions. The respondents 

are given a set of options and have to elect one of them. In this way, the questionnaire is more tasks 

oriented and gives a good quantitative data that can be drawn to conclusions [38, 48]. 

 Is this your first time to experience this problem?  

 Do you need more clarification on (subject matter/topic)?  
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 Is that correct?  

 Shall we continue…?  

 

The above four questions are example of close ended questionnaire. Each question is given a multiple 

choice “yes” or “no” or a scale ranging from “strongly disagree” to “strongly agree”. 

 

2.7 Questionnaire Scales 
 There are different types of scaling methods which can be used to measure the usability of the product or 

system. Some of them are 

 Likert scale. 

 Gutman scale. 

 Thurstone scale.   

2.7.1 Likert Scale 

Likert is a psychometric responsive scale used in questionnaires to get respondent level of agreement on a 

statement. The scale is one-dimensional and non-comparative. The respondent level of agreement is the 

measure of basic scale usually ranging from 1-5. The scale starts from strongly disagree to strongly agree 

where the center value would be either disagree or agree [48].             

Example: 

 

(i) I feel good about my work on the job. 

Strongly Disagree Somewhat Disagree Somewhat Agree Strongly Agree 

 

(ii) On the whole, I get along well with others at work. 

Strongly Disagree Somewhat Disagree Somewhat Agree    Strongly Agree 

 

(iii) I am proud of my ability to cope with difficulties at work 

Strongly Disagree Somewhat Disagree Somewhat Agree Strongly Agree 

 

(iv) When I feel uncomfortable at work, I know how to handle it 

Strongly Disagree Somewhat Disagree Somewhat Agree Strongly Agree. [48] 

 

The above one is an example of Likert Scale used for worker satisfaction. Each question is rated from 

strongly disagree to strongly agree. The participants are asked to give their opinion on each question. 

User satisfaction is calculated from the participant’s response. 

2.7.2 Gutman Scale  

Gutman scaling is also a one-dimensional scaling. It has a set of statements that is relative or dependent 

on its previous statements or questions. It means that arespondent agreeing a question will consider all its 

previous questions as agreed. The scoring is the number of questions that the respondent had agreed. The 

questionnaire was designed according to the above mentioned pattern and fits them into circulative 

pattern [48]. 
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Example: 

 
 I Like eating out   [ ] 

 I like going to restaurants                [ ] 

 I like going to themed restaurants     [ ] 

 I like going to Chinese restaurants    [ ]  [48] 

 

The above example reveals the set of questions about eating habits. Each question is dependent on other, 

and only true or false should be answered by the participants. If current question is true, that means that 

all the previous questions are also true. If the participant had agreed with twostatements, it means that the 

participant had agreed with the first statement. 

 

2.7.3 Thurstone scale 

The Thurstone scale is one of the most productive methods to construct a scale. Thurstone had proposed 

three types of techniques to construct a one-dimensional scale. They are as follows: 

 Method of Equal appearing intervals. 

 Method of successive intervals. 

 Method of paired comparisons. 

Each technique differs in the way the value for each item is given, but the resulting scale is the samein all 

the techniques [48]. 

 
Method of equal appearing intervals: 

In this method, relevant information about the product is collected by taking the opinion form the users 

having a wide range of views about the product, which are from unfavorable to favorable statements 

about the product. Duplicate and repeated questions are removed and the final sets of questions are 

prepared. Then panels of judges are asked to sort the questions in order and also to scale each question. 

Each question is scaled from 1-11 and three labels are assigned, the starting point with unfavorable, 

middle with natural and the last with favorable. Then the same judges are asked to rate each question 

between 1 and 11. The question which is not correctly rated by the judges is removed. 

 

Finally, the respondents are given the choice to select the statement they agree with and the final score is 

called from the original rate given by judges. 

 

The two other methods of thurstone are the same but difference among them is the way the data collected 

from the judges. Finally prepared questions are given to respondents and only agree or disagree choice is 

given to them to choose [48].  

 

The questions in the following example are generated using the above procedure mentioned. 

 

Example: 

 
1. I don’t approve of something that puts you out of a normal state of mind. (3.0) 

2. It has its place. (7.1) 

3. It corrupts the individual. (2.2) 

4. Marijuana does some people a lot of good. (7.9) 

5. Having never tried marijuana, I can’t say what effects it would have. (6.0) 

6. If marijuana is taken safely, its effect can be quite enjoyable. (8.9) 
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7. I think is horrible and corrupting. (1.6) 

8. It is usually the drug people start on before addiction. (4.9) 

9. It is perfectly healthy and should be legalized. (10.0) 

10. Its use by an individual could be the beginning of a sad situation. (4.1)[48] 

The weights (favourability rating) for the checked statements are summed and divided by the number of 

statements checked. 

“A respondent who selected #3, #7, and #8 would have an attitude score of 2.2 + 1.6 + 4.9 = 8.7/3 = 2.9. 

Dividing by the number of statements checked (3) puts the score on the 1-11 scale. A score of 2.9 

indicates an attitude that is definitely unfavourable to marijuana [48]”. 

2.8 Reliability 
Reliability [33] in terms of questionnaire is defined as results supposed to produce by the questionnaire in 

specified conditions and circumstances [34]. In other words, a questionnaire is said to be reliable if it 

produces same results when repeated for several times. One method of testing reliability is to divide the 

questionnaire into two halves (by jumbling the questions and also by rephrasing) and make the same 

participant to perform the two halves. If the results are similar then the questionnaire is reliable. Usually 

questions are framed in terms of scale ranging from 0 to 5 or 0 to 1 [34]. Minimum means unreliable and 

maximum means most reliable. Further, Larsen and his colleagues mentioned about the use of Cronbach’s 

alpha [11] to measure the internal consistency of questionnaire from the results obtained, to check 

reliability [8]. A questionnaire can be totally reliable but not valid.  This depends on the context what the 

questionnaire is design for?  There are many techniques to assess questionnaire reliability. There are three 

aspects to be considered in reliability,  

 

 Equivalence 

 Stability 

 Internal consistency. 

 

Equivalence reliability is a measure to what extent two identical concepts measured by two items in 

identical conditions and same level of difficulty. This reliability is estimated on comparing two set's 

results to what degree they related? It has techniques to calculate and determine the degree of correlation. 

 

Stability reliability is estimated by running the same test over time on different respondents or the same 

respondents. After each test, the results were compared to the previous test results/scores. These results 

were correlated to get the degree of stability of the questionnaire. 

 

Internal consistency is the ability of the questionnaire's results/scores to what extent they evaluate the 

same nature and quality. It is an assessment that distinguishes preciseness between observer and 

questionnaire used. This reliability gives the scope for researches to predict the amount of data produced 

by the questionnaire and their scores. 

 

There exist many methods to estimate reliability of a questionnaire. Cronbach'sAlpha is a technique 

mostly used to estimate/calculate reliability of a questionnaire. It measures the internal consistency of a 

group of questions/questionnaire. Cronbach's Alpha is not statistical measure/test but is coefficient of 

reliability [8]. 
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2.9 Validity 
Validity of a questionnaire is the measure of the amount of data it collects that it supposed to measure or 

collect [8, 33]. It’s depends on reliability, if the questionnaire is not reliable then there no point to assess 

its validity. There are techniques available to measure validity of a questionnaire. 

 

 Content validity 

 Predictive validity 

 Construct validity 

 

These are the basic validity measure techniques. Content validity is the match of questionnaire that is 

content of the questions is valid to that particular task. Predictive validity is prediction of the outcome of 

the questionnaire in certain conditions. Construct validity is a comparison between two types of 

questionnaire or test one being the already known and other being newly developed. If the two types of 

questionnaires produce same results then they are constructing valid. According to [29], “The 

measurement of construct validity consists of evaluating: convergent validity (the extent to which the 

scale correlates with other measures of the same construct); discriminate validity (the extent to which the 

scale does not correlate with other constructs from which it is supposed to differ); and nomological 

validity (the degree to which the construct predicts other constructs as stated by the theory used). 

Reliability directly relay on validity measure. Validity is more valuable than reliability. Among the three 

types of validities, construct validity is most commonly used for estimating the validity of a 

questionnaires. 
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3 Method 

3.1 Background 
Systematic review helps to find the relevant literature on the topic [22]. There exist many types of 

systematic reviews mentioned in the literature. In this study, Kitchenham’s systematic review is followed 

[22]. According to Kitchenham’s [22] “Systematic literature review is a means of identifying, evaluating 

and interpreting all available research relevant to a particular research question or topic area or 

phenomenon of interest”. The reason for following the systematic review is that it provides a detailed 

research on a topic, to find any gaps present in the study and also it provides a framework for a new 

researcher to find the relevant literature on a topic. In addition, the systematic literature [22] issued to 

compare the empirical analysis obtained by the various. The following steps are followed in the 

systematic review 

 

 A search strategy defined to find the relevant literature on a topic. 

 Inclusion and exclusion criteria for the selection. 

 Validation for the selection criteria using Cohen’s kappa value. 

 Data extraction. 

 

3.2 Search Strategy 
Search strategy plays an important role to find the relevant literature on the topic. Search queries are 

made for each research questions and the corresponding relevant literature is extracted from the 

databases. In order to find the relevant articles, the following keywords are used: Usability, 

Questionnaire, Reliability and Validity. 

Databases such as ACM Digital Library and Inspec and the following search queries are used to find the 

relevant literature 

1. “What is usability” (Inspec). (An initial search is made in order to the understand the concept of 

usability in Inspec database) 

 

Example 1: Search Query1 Results 

2. “Usability questionnaires” (Inspec). 

3. “Usability satisfaction questionnaire AND reliability AND validity” (Inspec). 
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4. “Comparison of different usability questionnaires”(Inspec) 

5. “Satisfaction questionnaires” (Inspec). 

6. “Usability and validity or reliability” (ACM). 

7. “Usability AND Reliability AND Validity” (Inspec). 

3.3 Selection criteria 
The following inclusion and exclusion criteria are selected to filter the articles, selected from the 

databases. 

Inclusion Criteria 

 Papers, technical reports, journals and articles that have the various aspects (such as reliability, 

validity, usability and learn-ability) of questionnaires and their uses are selected. 

 Different types of questionnaires with comparison among them in terms of reliability and validity 

are selected for this study. 

 Qualitative and quantitative analysis of different types of questionnaires are selected. 

 Both academic and industrial results on the topic are considered for this study. 

 Only articles written in English are considered. 

 Articles published between 2000 and 2013 were used for this study. 

 Relevant articles cited in the recent literature were also included in this study. 

 

Exclusion criteria 

 

 Any papers, journals, articles related to questionnaire but not relevant to HCI and software are 

not considered the study. 

3.4 Validation for selection criteria 
In order to validate the selection criteria, Cohen’s Kappa value [22] calculation is used. Two members, 

the author (me) and the validator (co-group member in the thesis) have participated in the validation 

procedure. The author has selected the articles based on the search queries (defined in the section 3.2) and 

further the validator has selected articles based on the search queries and the selection criteria (in the 

section 3.3) provided by the author.For each query (mentioned in section 3.2), the following articles were 

extracted and used: 
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Query1: 

1. From the first search query 1(section 3.2), the validator has selected 3 articles and the author has 

selected 3 articles  as shown in figure 1 below. The author and validator  has selected 1 article in 

common.(Articles were listed in Appendix A) 

Total number of articles is 7. 

 

 

 

Figure 1: Venn diagram for validation 

1 
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2. For the second query (“Usability Questionnaire”), the validator selected 6 articles whereas the 

author has selected 7 articles with 6 articles common in between them, (total number of articles 

8). 

3. Similarly for the third query ("Usability questionnaire" and "reliability" and "validity”), the 

validator and the author selected 5 articles each separately.Two of the selected articles were the 

same, (total number of articles 26). 

4. For the fourth query ("Usability satisfaction" and "reliability" and "validity"), the author has 

selected 7 articles and the validator has selected 6 articles and 5 articles are selected in common, 

(total number of articles 13). 

5. For the fifth query (“ usability satisfaction questionnaires”), the author and the validator has 4 

articles in their common selection out of 7 articleseach selected separately, (total number of 

articles  40). 

6. For the sixth query (“likert scale” and “usability”), the author has selected 3 articles and the 

validator has selected 5 articles and none of them were common in them, (total number of articles  

32). 

7. For the seventh query (“usability questionnaires” and “ reliability” and “validity”), the validator 

selected the same articles which the author selected separately. So 3 articles were common in 

between, (total number of articles  4). 

Thus the results obtained from the author and the validator for all search queries are grouped inthe table 1 

and table 2 below; 

Member Validator selected Validator deselected 

Author selected 21 (A) 14 (B) 

Author Deselected 13 (C) 77(D) 

 

Table 1: Lists the selected and deselected articles by both members 

 

Query No Search Author Validator Commonly 

selected by 

author and 

validator 

(A) 

Author  

Selected 

Validator  

deselected 

(B) 

Validator  

Selected 

Author  

deselected 

(C) 

Commonly  

deselected 

by author  

and  

validator  

(D) 

1)  7 3 3 1 2 2 2 

2) 8 7 6 6 1 0 1 

3) 26 5 5 2 3 3 18 

4) 13 7 5 5 2 0 6 

5) 40 7 7 4 3 3 30 

6) 32 3 5 0 3 5 24 

7) 4 3 3 3 0 0 1 

Total    21 14 13 77 

Table 2: Lists the selected and deselected articles by both members in detail 
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A = Articles selected by both author and validator. 

B = Selected by author and deselected by validator. 

C = Selected by validator and deselected by author. 

D = Not selected articles by both author and validator. 

Then the kappa value (k) is calculated as follows; 

After kappa value, 

  P0 = (A+D)/N here P0 is proportion of units in which there is an agreement 

  Pc = ((A+B)/N)*((A+C)/N) + ((B+D)/N)*((C+D)/N)   

Here Pc is the proportion units for which agreement is expected by change 

Kappa value(K) =(P0- Pc)/(1- Pc). 

Po = (21+77)/130 = 0.7538 

Pc = ((21+14)/130)*((21+13)/130)) + ((14+82)/130*((13+82)/130)) 

((0.26)* (0.26)) + ((0.73)* (0.73)) 

      = 0.6099 

then K=(0.7538-0.6099)/(1-0.6099) = 0.37 

According to the Landis and Koch (1977), strength of agreement depends on the kappa value (K);the 

following table shows the kappa values for different ranges and strength of agreement. 

 

Kappa 
value 

Strength of 
agreement 

<0.00 Poor 

0.00-0.20 Slight 

0.21-0.40 Fair 

0.41-0.60 Moderate 

0.61-0.80 Substantial 

0.81-1.00 Almost perfect 

Table 3: Kappa values [11] 
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** For the result (0.37) a fair strength of agreement is obtained between both the validator and the 

author. 

3.5 Data Extraction Strategy 
In this section, the data is extracted from the selected articles and the following data is extracted. 

 Title. 

 Author name. 

 Year. 

 Study aim. 

 Definition of usability questionnaires given in the article. 

 Conclusions and results. 

 Validity and reliability. 

 Databases. 

 Research questions. 

 Others/comments. 

3.6 Data Synthesis 
Data synthesis is the final step of systematic review protocol.  In this method, the vital data is extracted 

from the articles and organized according to the research questions in the section (4.2). Important 

questionnaires mentioned in the literature are taken and discussed in the results section (4.3). 
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4 Results 

4.1 Search Query results 
The search queries in section (3.2) resulted in total of 130 articles from various databases (as shown in 

the figure 2 below). More than 59% (77) of articles are excluded from the study, as these articles were 

found to be of irrelevant to the study. The remaining 53 articles are considered for the study. From that 35 

articles (listed in Appendix A1) are considered for the detailed study since they all contain a complete 

description of the questionnaires. The removed 18 articles had only partial descriptions. These articles, 

listed in the tables 4, 5 and 6, obtained in the search are classified according to the research questions (in 

section 1.2). Some of these articles contain information about questionnaires, few other articles have 

information about reliability and the other articles show information about what they are supposed to 

measure (listed in table 7). 

 

 

 

 

 

 

 

Figure 2: Flow chart of selection of articles 

 

 

 

 

 

 

 

*see appendix A1 

Total 130 articles resulted 

from the search queries. 

53 articles are selected for 

the primary study. 

77 articles were deselected 

based on inclusion and 

exclusion criteria. 

35* are selected for the 

detailed study. 

18 articles were excluded 

after detailed study as they 

have less information 

regarding topic.  
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4.2 Research questions 
1. What usability questionnaires have been published in the scientific literature? 

There are different numbers of usability questionnaires available in the literature (second column in table 

4). These questionnaires are generally used to assess the perceived usability, i.e. usability testing at the 

end of a product use (post study usability questionnaires) and after the completion of each task in the 

study (post task usability questionnaires). The most widely used usability questionnaires during the recent 

times are discussed in the literature [41, 15, 2], (in the section 4.3). For example, for the post 

studyusability questionnaires (described in section 4.3): Questionnaire for user interaction satisfaction 

(QUIS), Software usability measurement inventory (SUMI), Post-study system usability questionnaire 

(PSSUQ) and Software usability scale (SUS) are discussed. Further, other questionnaires for post task 

usability questionnaires such as After-scenario questionnaire (ASQ), is discussed. In additional CSSUQ 

questionnaire is also discussed in the section (4.3). 

S.No Name Of Questionnaire Where Introduced Where Used 

1.  SUS [9] [2, 13, 24, 28, 32, 40, 

42, 52] 

2.  SUMI [31] [21, 31, 52] 

3.  QUIS [16] [1,17] 

4.  PSSUQ [27] [24, 26, 29, 41] 

5.  ASQ [24] [25, 26, 40, 45] 

6.  SEQ [49] [49,41] 

7.  SMEQ [49] [49,41] 

8.  ER [49] [49,41] 

9.  UME [49] [49,41] 

10.  CSUQ [24] [13, 26, 41, 42] 

11.  ISOMETRICS [23] [23] 

12.  WEQ [12] [12] 

13.  ISQ [5] [5] 

 

Table 4: Finding the type of questionnaire they are published in scientific literature. 
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2. What are they supposed to measure? 

In Table 5, a short description is given (in third column) about what a questionnaires are supposed to 

measure. Generally these questionnaires (listed in the table 6) measure user satisfaction, usability 

efficiency, learnability, usability testing and user performance. 

S.No Name of the 

Questionnaire 

What they are supposed to measure 

1.  SUS User satisfaction [9]. 

2.  SUMI Measure the perceived “quality of use” of software either as a developer, 

a consumer of software or as a consultant [21, 31]. 

3.  QUIS User’s subjective satisfaction with specific aspects of the HCI [16, 17]. 

4.  PSSUQ The PSSUQ is a questionnaire designed to assess users’ perceived 

satisfaction with computer systems or applications [26, 27] 

5.  ASQ ASQ ease of task completion, satisfaction with completion time, and 

satisfaction with support information [26]. 

6.  SEQ SEQ estimates to what extent the participants felt ease in completion of 

task [41]. 

7.  SMEQ SMEQ measures participant’s mental effort in understanding to complete 

a task [41]. 

8.  ER ER measures a task expectation rating which is how easy or difficult a 

participant felt in completion of a task to the way it’s been perceived 

before beginning a task [41]. 

9.  UME The UME measures usability in terms of ratio by developing a 

mathematical relation between a base scale and its perception [41]. 

10.  CSUQ The CSUQ developed to permit the collection of a large number of 

completed questionnaires and to see if the factor structure found for the 

PSSUQ in a usability testing setting would stay the same in a mailed 

survey [41]. 

11.  ISOMETRICS ISOMETRICS Questionnaire assesses the usability of software products. 

By implementing it, it makes one to identify and remedy any 

shortcomings, with the aim of improving its user-friendliness [23]. 

12.  WEQ The WEQ questionnaire for evaluation of information websites [12]. 
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13.  ISQ ISQ Questionnaire was developed to measure user satisfaction with the 

Intranet [5]. 

 

Table 5: Definition of Usability Questionnaires in given study.  

Type of questionnaire What it is supposed to measure 

SUS Efficiency [13] 

Satisfaction [2, 14, 28, 32, 40, 42] 

Learnability [13] 

SUMI Efficiency [13] 

Satisfaction [21, 31] 

Learnability [13] 

QUIS Efficiency [17] 

Satisfaction [1, 16, 17] 

Learnability [17] 

PSSUQ Satisfaction [24, 27] 

ASQ Satisfaction [24, 25, 45] 

SEQ Satisfaction [41] 

SMEQ Satisfaction [39,41] 

UME Satisfaction [39,41] 

CSUQ Efficiency [26] 

Satisfaction [24, 26] 

ISOMETRICS Satisfaction [23] 

WEQ Satisfaction [12] 

ISQ Satisfaction [5] 

 

Table 6: Where they are used and introduced these Questionnaires. 
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3. To what extent have they been compared and tested for reliability? 

In order to measure the standard of usability questionnaires, parameters like reliability is very important 

for assessing. Generally, reliability is used to measure the consistency of the questionnaire measurement. 

Parameter like alpha (Cronbach’s alpha [11] which ranges from 0 to 1) is used to measure the reliability. 

The following reliability values were obtained from the literaturelisted in the table 4 and 6. Further, 

average is calculated for these questionnairesand listed in table 7. 

 

Types Of 

Questionnaires 

Total obtained reliability values from articles Average 

Reliability 

Value 

SUS 0.97[14]+0.91
*
[42]+0.88

*
[32]+0.91[2] 0.917 

SUMI 0.89
*
[21] 0.89 

QUIS 0.94[10] 0.94 

PSSUQ 0.97[24]+0.95[27] 0.96 

ASQ 0.90
*
[24]+0.90

*
[25] 0.90 

SEQ 0.84[41] 0.84 

SMEQ 0.94[41] 0.94 

UME 0.84[39,41] 0.84 

CSUQ 0.95[24]+0.75
*
[26] 0.85 

ISOMETRICS 0.81[14] 0.81 

WEQ 0.70
*
[12] 0.70 

ISQ 0.89[5] 0.89 

*The Values taken from Average Reliability from Reliability values.        

Table 7: Summary of Questionnaires Reliability values. 

4.3 Different type of questionnaires 
This section describes the widelyused questionnaires [2, 15, 41] obtained in the first research question 

(section 4.2). First, thepost study usability questionnaires are explained. Later, pre study usability 

questionnaires are explained in detail.  

4.3.1 Post study Usability questionnaires 

In this section, widely used post study usability questionnaires [2, 41] are explained in detail. In general 

for usability testing, post study questionnaires are employed for the assessment of a product at the end of 

study. 

4.3.1.1 SUS (System Usability Scale) 

System usability scale (SUS) is one of the popular questionnaires, used for the assessment of usability [2, 

24, 49]. It is described as “quick and dirty” usability scale and developed by Brooke [9, 41]. The 

questionnaire was initially developed for desktop applications, but it has been extended to web 

applications. Although not many articles are available on usability questionnaire, most of the articles 

stated that SUS is simple and very easy to use. SUS can easily co-relate to other questionnaire. The multi-
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dimensional nature of SUS showed its use in evaluating the learnability of the product. 

 

SUS uses a ten-item scale (listed in the appendix) which is based on the Likert scale [34]. Generally SUS 

have 5 or 7 rate scale ranging from strongly disagree to strongly agree and measures a score ranging 

between 0-100.  

 

In order to evaluate a system using SUS, users were asked to rate response on each item rather than 

thinking too much about them. All the answers for the items were recorded as per the protocol. The item 

was assigned the center value of the scale, when a user fails to respond [3]. 

 

SUS has a strong reliability. According to previous studies [49], the reliability of SUS exceeds 0.8 for 

overall samples. SUS has shown more reliability when compared with other questionnaires [13, 14]. 

 

Recent research on SUS has proved that it is multi-dimensional. Items in SUS i.e. 4 and 10 (listed in the 

appendix) provide the learnability dimension of usability and the other 8 items provide usability 

dimension [12].  

 

Although SUS is easy to use, it has some patches in using it. For example, when SUS was used on non-

English speakers [14], it has shown some problem understanding the word “cumbersome” of item 8, 

which affected the overall reliability. In spite of this drawback, SUS still has a reliability of 0.825 as 

mentioned in the result section. Thus SUS is simple and a reliable questionnaire that can be used for 

software usability testing. 

4.3.1.2 SUMI (Software Usability Measurement Inventory) 

Software Usability Measurement Inventory  questionnaire (SUMI)[5, 22], was developed  in the project 

'Metrics for Usability Standards in Computing' (MUSiC, CEC ESPRIT project number 5429) by the 

Human Factors Research Group (HFRG), University College, Cork. It is a method used for measuring the 

quality of software or its prototype. It is also capable of measuring the usability of same software with 

different versions. It consists of 50-items questionnaire with a global scale based on 25 items. It consists 

of five subscales which measures efficiency, affect, helpfulness, control and learnability [19]. Each item 

in SUMI has a three point scale (agree, undecided and disagree). Once the test has been done, software 

SUMICO is used for evaluation of the results, this software uses Chi-square technique to evaluate the 

results. The system that gives a score between the ranges of 40-60 is considered to be usable. The SUMI 

system can also provide information to a specific question; this process is called Item Consensual 

Analysis. 

The disadvantage of SUMI is that it cannot be used on newly developing software or system i.e. the 

software should be developed to some extent in order to do the test with SUMI. At least 10 users or more 

with same background or having knowledge on the software is required for testing. The test results are 

limited to an extent.  

4.3.1.3 QUIS (Questionnaire User Interaction Satisfaction) 

Questionnaire User Interaction Satisfaction (QUIS) is a tool developed by Human/Computer Interaction 

Lab (HCIL) at UMCP. The QUIS is designed to evaluate the user's subjective satisfaction with specific 

aspects of human-computer interaction [25]. QUIS is well managed to handle the factors such as 

reliability and satisfaction. It has about 7 different versions. Each version is advanced compared to the 

previous version. It contains 27 questions; each question/item consists of a scale of 9 points. QUIS 
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measures four specific interface factors: screen factors, system feedback, learning factors and system 

capabilities [6]. 

The first long version of QUIS has 90-items; this questionnaire has an item scale ranging from 1 to 5. Of 

these, 85 component-related questions are organized into 20 different groups (each group has one main 

and several related subcomponent questions) [25]. These questions have a 10- item bipolar scale ordered 

from 0 to 9 and these questions are ordered in such a way that negative response values are present on the 

left side and an off-scale N/A response. In the appendix section, figure shows the types of questions used 

in QUIS with scaling and some sub scaling questions. 

4.3.1.4 PSSUQ (Post Study System Usability Questionnaire) 

The Post Study System Usability Questionnaire (PSSUQ) [24, 26, 41] is used to assess the satisfaction of 

the userincomputer systems and applications. The 19 item version of PSSUQ (second version) helps to 

measure five characteristics: quick completion of work, ease of learning, high quality documentation and 

online information, functional adequacy and rapid acquisition of productivity. 

The PSSUQ questionnaire aids in obtaining the user reactions and specific aspects whichcan satisfy a 

specific application. It is measured on a 7 point scale, where the lower scores indicate high degree of 

satisfaction (the lower score 1 indicate high degree of satisfaction where as higher score 7 indicates low 

degree of satisfaction). The reliability for the PSSUQ questionnaire is 0.8 which indicates that it can be 

used as a standardized questionnaire. 

For a PSSUQ questionnaire, four scores will be recorded - one is to record the overall performance for 

the items, and the other one’s are to measure system quality, information quality and interface quality. 

From the analysis of PSSUQ [26, 41], the completion rate for System quality questionnaires (95%) and 

interface quality questionnaires (97%) are high compared to information quality questionnaires (78%), 

(Due to the availability of less documentation). 

The researchers’ classified items into three subscales namely, System usefulness (SYSUSE), Information 

quality (INFOQUAL), Interface quality (INTERQUAL) which account for 87% of the variability in the 

data [26]. 

The coefficient analysis of PSSUQ revealed the reliability of overall summative scale as 0.97 and it was 

between 0.91 and 0.96 for the three subscales, thus showing excellent reliability [24].  

4.3.2 Post-task Questionnaires 
Post taskquestionnaires [39, 41] assess the satisfaction at a high level. There is a significant correlation 

between post task questionnaires and post study questionnaire but these two types are not identical. The 

main purpose of the post task questionnaires is to assess the perceived usability immediately after the 

completion of a task. Below important post task questionnaires [41] are described in detail and discussed 

in the section (5.1). 

4.3.2.1 ASQ (After Scenario Questionnaire)  

The ASQ (after scenario questionnaire) and PSSUQ (Post Study System Usability Questionnaire) 

questionnairesare developed at the same time [25, 39, 45]. The ASQ questionnaires have a three-item 
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questionnaire that has a format similar to the PSSUQ. It analyzes the overall ease of task completion, 

satisfaction with completion time and also satisfaction with support information. The overall ASQ score 

is calculated from the average of the responses to three items (listed in the appendix). Measurements of 

reliability of ASQ were found to be in the range of 0.9 to 0.96.  

4.3.2.2 SEQ (Single Ease Question) 

SEQ (Single Ease Question) (shown in the figure below) [45] is to assess the overall ease of the 

completion of the task, It is similar to ASQ item 1. It uses a five points or seven point scales. SEQ 

combines the task completion rates and times. Most of the researchers recommend using aseven point 

scale. The measurements of reliability for SEQ were found to be 0.84 [41]. 

 

Figure 2: SEQ Example [19] 

4.3.2.3 SMEQ (Subjective Mental Effort Question) 

SMEQ (Subjective Mental Effort Question) is a single item questionnaire [45] with a rating scale from 0 

to 150 (shown in below figure), which includes nine verbal extending from “Not at all hard to do” (just 

above zero) to “Tremendously hard to do” (above 110) in their scale. It is used to measure the mental 

effort required to complete a task. Usually for online ratings of SMEQ, they use a slider to move along 

the scale. It is reliable and easy to use. 

 

Figure 3: SMEQ Example [41, 45]. 
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4.3.2.4 ER (Expectation Ratings) 

ER (Expectation Ratings) is generally [45] termed as expectation rating in usability testing. ER is use to 

know the relationship between the task completion that is how easy or difficult the participant felt in 

finishing a task to that of the way the task is perceived before starting the task. The users ratings are 

recorded with the help of SEQ. Below, the two ER questionsused for analysis is given 

1) Before doing all tasks "How difficult or easy do you expect this task to be?" 

2) After doing each task “How difficult or easy did you find this task to be?" 

The results obtained from the ER questionnaire can be graph on a scatter plot and map to a four quadrants 

[50], which is shown in Figure 4.  

 

  

 Promote It Don’t touch it 

(Easier to perform)                             (Reasonably easier to perform) 

 

 

Big Opportunity  Fix it fast (Difficult task) 

(Difficult to perform a task but has scope) 

 

Figure 4: ER Example [41]. 

The figure 4 explains the tasks performance according to the quadrant they fall into.  

The quadrant upper right “Don’t touch it” contains tasks that participants have felt no difficulty in 

performing a task before and after completion. So the tasks fell into this quadrant need no 

reconsideration. 

The left upper quadrant “Promote It” the tasks that falls in this quadrant are first the participants felt 

difficult when reading the task but could complete them very easily.  

The lower left corner quadrant “Big Opportunity” contains tasks that participants left difficult before and 

after completion of tasks. These tasks should be reconsidered and improve to move them to “Promote It” 

quadrant. 

The lower right quadrant “Fix it fast” contains tasks that are felt easy when read by the participants but 

difficult when completing them, this may lead to user dissatisfaction, so the tasks that fall into this 

quadrant should be reconsidered and reframed. 
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4.3.2.5 UME (Usability magnitude Estimation) 

In a usability testing circumstance [41], the aim of UME is to measure usability i.e. it enables the ratio 

measurement (if a taskwith perceived difficulty of 100 is rated astwice difficult as compared to a taskwith 

perceived difficulty of 50). 

4.3.3 Other Important Questionnaires 

4.3.3.1 CSUQ (Computer System Usability Questionnaire) 

The CSUQ (Computer System Usability Questionnaire) [24] is similar to PSSUQ, with just slight 

changes in wording and also identical in computation scores. According to [28] “the CSUQ is a variant of 

the PSSUQ, developed to permit the collection of a large number of completed questionnaires and to see 

if the factor structure found for the PSSUQ in a usability testing setting would stay the same in a 

mailed survey”. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

http://library.books24x7.com.lt.ltag.bibl.liu.se/assetviewer.aspx?bookid=51045&chunkid=563540731&noteMenuToggle=0&leftMenuState=1
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5 Discussion 

5.1 Questionnaire’s discussion 
The main aim of this study is to evaluate standardized usability questionnaires, especially their reliability. 

There are different types of usability questionnaires mentioned in the literature as shown in the table 4 (in 

the section 4.2) in the first research question. These questionnaires have several advantages and 

disadvantages. To select a questionnaire for a specific task depends on the situation and on its merits and 

demerits [41]. From the study, it is observed that  

  The questionnaire selected for a specific task depends on the situation. A suitable questionnaire is 

selected for a specific task, based on the merits and demerits of the questionnaire to achieve specific 

goals with effectiveness, efficiency and satisfaction in a specific context of use. 

 A usability questionnaire should give the same result when replicated multiple times. However, the 

reliability of questionnaire may be affected when performed in different settings. This could be 

depended on the context, environment, respondent perspective of analyzing a questionnaire, 

responded undergoing questionnaire fatigue, etc. [50].  

Following Kitchenham’s systematic review, including search strategy, selection criteria, validation and 

data extraction (as mention earlier) helped in finding literature on usability and the different types of 

questionnaire available in the preferred databases such as ACM Digital Library and Inspec. Even though 

the search was broad, the literature retrieved was majorly on general usability and SUS questionnaire. 

This could have been better if the publication year was not limited. 

For the first research question, usability questionnaires available in the literature are represented in the 

table 4. They are classified into post task, post study and other available questionnaires. Following 

discussion is drawn from the first research question. If we observed from the table 4 that SUS in the post 

study questionnaires is discussed in the most of the articles compared to others. This shows the 

significant use of the SUS questionnaire. The wide use of SUS could be due to the correlation with other 

subjective measures of usability, free of cost availability, availability of standard tools, easy learnability 

by the practitioners, and much research on SUS etc. 

5.2 Post study usability Questionnaires 
SUS has a strong reliability. SUS has shown more reliability when compared with other questionnaires. 

Other studies also showed the robustness, usefulness, easiness and reliability of SUS, hence making it 

one of the favorite questionnaires for practitioners. The other major advantage of SUS is that it avoids 

acquiescence bias (meaning “people more likely to agree with a statement than to disagree”). 

However, SUS has some patches in using it. For instance, non-English speakers understanding the word 

“cumbersome” of item 8affected the overall reliability. In spite of this drawback, SUS still has a 

reliability of 0.825 establishing itas a simple and reliable questionnaire that can be used for software 

usability testing. 
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According to previous study, QUIS is used in only 4% of the studies to measures satisfaction. Moreover, 

it uses a standardized questionnaire or by relying directly on previous work [17]. 

Further PSSUQ in post study usability questionnaire having 19 items was found to addresses the five 

system characteristics of usability [27]. 

“Moreover SUMI, is an experienced psychometric and is required for administration and scoring. 

(http://sumi.ucc.ie/sumipapp.html) as it requires training to understand and perform SUMI test [20].” 

PSSUQ or CSUQ questionnaire helps to measure the multidimensional assessment of usability. Both 

PSSUQ and CSUQ are identical in questionnaires as well as psychometric evaluations except that 

PSSUQ is useful in usability testing situation and CSUQ items in field testing [24]. 

5.3 Post task Usability Questionnaires 
In the section 4.3, the post task usability questionnaires are described. The comparison between these 

questionnaires is made in the articles (especially SEQ, SMEQand UME) and in the [41, 45] (between 

SMEQ and UME). From these comparisons, it is observed that the SMEQ questionnaire is preferred by 

the participants compared to SEQ and UME. The difference between these questionnaires becomes wider 

when the sample size taken for the analysis is increased. It is observed that users prefer SMEQ 

questionnaire since it is easy to use, learn and can also rate with the help of a slider. In both of these 

comparisons, UME questionnaire is least preferred by the user because the users could not understand the 

ratio judgments of the usability.  So from the observation of the results in the literature SMEQ is widely 

preferred by the user. 

 SMEQ questionnaire is preferred by the users and is easy to use even when the sample size large. 

The questionnaires, in general should be able to measure three important things namely, efficiency, user 

satisfaction and learnability. All the selected questionnaires were able to measure satisfaction. This shows 

the importance of satisfaction for usability. Again, much literature is available on SUS in this aspect. In 

the table 6, a list is made to present on how different questionnaires are measuring usability factors. If we 

observe from the list, efficiency is measured by the four questionnaires (44.9%), learnability in three 

questionnaires (33.33%) and satisfaction (100%) in all the questionnaires. From the above, it is quite 

visible that the questionnaires have to be developed in order to measure efficiency and learnability 

aspects of the usability compared to the satisfaction. 

The literature for replicability of questionnaires was hard to find. There was considerable publication on 

SUS replicability.  

5.4 Reliability 
In SUS questionnaires, I found four contrasting studies showing four different usability patterns. In study 

A, the overall usability is measured by performing two representative tasks on four websites sequentially 

(Budget.com, Travelocity.com, Sears.com and Bellco.com). The tasks were to make reservations for 

flight or car, to find store timing and location, the best interest rate and items to purchase. In total, 51 

users are been considered for the survey and 12-15 participants of them are been conducted on each 

website. According to this study, Cronbach’s alpha of about 0.91 is found. From study B, the survey is 

http://sumi.ucc.ie/sumipapp.html
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conducted on 26 non-students (aged from 22-57) to measure the overall usability of consumer electronic 

products. In this study, I found a strong correlation between consumer electronic questionnaire and SUS 

and the Cronbach’s alpha is 0.88. From Study C, overall usability is performed on 2324 surveys which 

were a part of 206 studies. The study was to evaluate 6 different classes of interfaces such as cellular 

phone interfaces, equipment that is used in a customer's premise like landline telephones, non-web 

graphical user interfaces, IVR (i.e., automated telephone) interfaces, web based interfaces and 

applications that combine a web and IVR interface and Cronbach’s alpha is 0.911. The final study is on 

measuring the overall usability from the users of enterprise software at Intel, who were asked to evaluate 

overall usability of contract worker enterprise application and audio conferencing application and its 

Cronbach’s alpha is 0.91. 

The reliability analysis of SUS considering the transformed responses for statements 2,4,6,8 and 10 

showed Cronbach’s alpha of 0.91. This is slightly higher than 0.85. According to previous studies, the 

reliability of SUS exceeds 0.8 for overall samples. A comparison study is made on these questionnaires 

especially with (SUS and QUIS along with CSUQ (discussed above), Fidelity and Words). From the 

observation of the results, SUS is observed to be fastest in reaching the conclusion compared to other 

questionnaires.  

In thisQUIS questionnaire, I found a study whichis performed to measure user satisfaction of familiar 

software products on 150 PC users by considering their product reviews. The reliability of this study is 

high as its Cronbach’s alpha value is0.94. 

The overall reliability of QUIS 5.0 version using Cronbach’s was found to be 0.94. The reliability of 

QUIS increased in successive versions as the number of items decreased.  

For PSSUQ kind of questionnaires, I found two studies which give a clear view on how this method is 

performed for usability. The study A is similar to ASQ type of questionnaire where overall usability is 

measured, performing on 48 participants having at least 3 months using computer system experience but 

no knowledge of programming and no or limited knowledge of OS were asked to rate the overall 

usability of popular word-processing applications such as mail applications, calendar applications and 

spreadsheet applications installed in three different operating environments by using PSSUQ and its 

Cronbach’s alpha exceeds around 0.97. And in study B, the overall usability is measured by performing 

on the data survey which is collected from 21 unpublished usability studies on 210 participants from 

varying age, computer experience and backgrounds rated speech recognition system (90% studies) and a 

personal communicator and a pen computing device and its Cronbach’s alpha is 0.96. 

The PSSUQ reliability for individual aptitudes such as IQ test, college entrance exam etc., should have at 

least0.90 (preferably .95) and for other research or evaluation, it should be minimum 0.70. The primary 

assessment of PSSUQ and CSUQ showed reliability higher than 0.85, revealing the appropriateness of 

their use in research and evaluation. The coefficient analysis of PSSUQ revealed the reliability of overall 

summative scale as 0.97 and its subscales reliability lying between 0.91 and 0.96, thus its excellent 

reliability established PSSUQ as practitioners’ choice. 

On ASQ type of questionnaire, I found a study which is performed on 48 participants having at least 3 

months using computer system experience but no knowledge of programming and no or limited 
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knowledge of operating system. They were asked to rate popular word-processing applications such as 

mail applications, calendar applications, and spreadsheet applications installed in three different operating 

environments and its Cronbach’s alpha is exceeding 0.90. 

ASQ is found to have acceptable psychometric properties. The reliability was over 0.9. This is due to the 

fact that there are three items in each scale.  

In SUMI questionnaire study, 1100 users were participated for evaluation on 150 office type software 

systems including word processors, spreadsheets, database retrieval system etc., and its Cronbach’s alpha 

is calculated to be 0.89. 

For CSSUQ questionnaire study, I found a study where the overall usability is measured by taking the 

opinion of 825 participants working in 9 different IBM development sites. Its Cronbach’s alpha is 

calculated to be 0.95. 

From the third research question, list of reliability values obtained from the research question are 

mentioned (in the section 4.3). The average value is calculated for these questionnaires. If we observe 

them, ASQ has got highest reliable value for the post task questionnaires compared to others. Similarly 

for QUIS (0.90) and SUMI (0.89) has got high reliability for the post study questionnaires. Based on the 

results obtained a conclusion is drawn that, ASQ is more reliable in the post task usability questionnaire 

and QUIS for the post study questionnaires but overall I prefers SUS questionnaires is more reliable 

compare to other questionnaire because of lack information compared to SUS questionnaire. 

5.5 Limitations 
Some specific selection criteria were followed for getting results. But some articles were missed during 

the selection and are listed (in reference section). For example, if you consider the article “Tradeoffs in 

the design of the IBM computer usability satisfaction questionnaires” [28], this article is not found in my 

selection process, but I found this article from the reference of the selected article (in appendix). This 

article is very useful for my topic “Usability Questionnaire”. Some of the reasons to miss these type of 

articles are:  published year limitation (2000-2013), Database limitation (ACM, Inspec) etc. Due to this, 

some relevant search queries like psychometric questionnaire etc. were missed. 

I find relevant data by considering the ref list to overcome the publication year limitation and author’s 

name/profile. 

To overcome database limitation I followed some general search engines and some more databases (like 

Google books, Google web, Books 24X7etc). These search engines or databases helped to relevant 

studies for background purpose or finding few related articles.    

Some search queries have produced redundant data, to overcome such data I combined some queries      

using Boolean functions. 

In our thesis, the kappa value of (0.37) is obtained. It shows a fair strength of agreement is obtained 

between author and validator but still the value is low because of numberofquestionnaires available in the 

other fields of the study (e.g. Medical). Moreover the articles obtained from the literature helps to 

understand the topic and provide the reliable literature to the topic (mentioned in the section 4.2). 
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There are few other questionnaires (ISO metrics, WEQ and ISQ) available in the literature but they are 

not presently usedregularly and hence they are not considered into the study. 

Further validity (discussed in the second chapter) of the questionnaires are not analyzed in the thesis but 

only reliability of the questionnaires are discussed in the research question in the section 4.2 and is 

considered for the future work on this topic. Although keyword validity is used in the search queries but 

only reliability of the questionnaires were considered into the study because of due to limited information 

on the validity in the selected articles. 
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6 Conclusion 
 

Based on the observations, questionnaires are generally used to measure satisfaction of a product. The 

reliability of a questionnaire is an important factor to assess a questionnaire. In this study, it is observed 

from the results and discussion that questionnaires SUMI, PSSUQ, ASQ and SUS are widely used by the 

majority of usability practitioners. These questionnaires are widely stated in scientific literature. 

User satisfaction, efficiency and learnability are the three main factors to measure usability 

questionnaires. The result of this study shows that user satisfaction is the most important factor compared 

to the other two factors.  

The questionnaires discussed in this study have shown a consistent reliability, where PSSUQ has the 

highest reliability and WEQ has lowest reliability. Compared to other questionnaires, SUS is widely used 

because of its reliability and fast in calculating the usability of a product. 

Mixing of positive and negative items in questionnaires may decrease the quality of measurement. The 

change in words in a questionnaire does not affect the final score of a questionnaire, unless the words 

changed are extreme. The scores obtained from the usability questionnaires are useful to compare either 

between the products, or against normative data bases or even conditions in usability studies. 
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Appendix A 

I. SUS Example: 

 

Figure 6: SUS Example [9,41]. 
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II. SUMI Example: 

  

Figure 7: SUMI Example [41]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Linköping University 

Department of Computer and Information Science 

41 
 

 

III. QUIS Example: 

 

      

Figure 8: QUIS Example [41]. 
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IV. ASQ Example: The following figure shows some of the questions of ASQ questionnaire, each 

question has a scale rate from 1-7 strongly disagree to strongly agree and NA if the question 

does not contribute to relevant information.  

 

Figure 9: ASQ Example [41]. 
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V. CSUQ Example: 

 
Figure 10: CSUQ Example [41]. 
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