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ABSTRACT 

Usability standards and assessments can make the difference between a system that's used 

effectively and a system that's used once and discarded. This paper reviews 15 usability assessment 

tools and offers explanations for why usability is critical in the successful deployment of a system. 

Some of the assessments overlap, and some assessments are more appropriate for one system and not 

another, but the uniqueness of each assessment tool should be considered and the assessments should 

be used in combination with each other to create a final product with a usable system. This paper will 

benefit designers of systems, individual evaluating the usability of systems, and most importantly, 

the end-user of the systems. Users are entitled to have a system that effective, efficient and satisfying; 

the designers who keep this this in mind can benefit from this fact. 
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1. INTRODUCTION 

Imagine you're reading an article for a class. You're walking into the doorway of the classroom, 

and you quickly read: 

 

"It's not what you know, but what you didn't know before you knew what you 

now know. Once you know, you'll never again know what it felt like not to know what 

you now know." 

 

Confused? Read it again, slowly. Most likely, the second time you read the statement with a 

slower, evaluative pace you had a better understanding of it. That initial feeling of confusion is 

normal. That's what we feel the first time we look at a new app*. We're uncertain, we examine its 

components individually and as a whole. The designer of the system had a list of features in mind 

when developing the system, and the end-user has a mental model of how they expect the system to 

look and act. The end-user needs the system to be "usable" or they won't utilize it.  

As M. Cobanli stated, "Bad design is simply great imagination without wisdom." How can the 

designers of apps make it easier on the individuals using their app? How can they ensure that their 

system has usability? Furthermore, what is usability? 

Usability is defined by the International Standards Organization as: 

ISO 9241 definition. The effectiveness, efficiency and satisfaction with which 

specified users achieve specified goals in particular environments. effectiveness: the 

accuracy and completeness with which specified users can achieve specified goals in 

particular environments. 

 

 
*For the purposes of this paper, "computer system", "website", and "app" will be used interchangeably. The 

usability features can be applied to any of those three areas. 
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Simply put, usability covers a wide array of system features. Some of the usability features that lead 

to system acceptability are: 

 The system should be easy, efficient, useful, and productive 

 It should have clear navigation and objective accomplishment 

 It should focus on all types of users and social contexts, and the design should aid the 

human-computer interaction 

 There should be reduced maintenance and upgrade/update costs 

 There should be usefulness, HCI compatibility, reliability, performance, manageability, 

practical acceptability 

 There should be few errors, and an easy, intuitive way to recover from any errors that are 

made 

 Users should be able to know where they are in a process and be able to move forward or 

backward as necessary to fit their tasks and level of expertise 

 The system should be aesthetically pleasing 

Why is usability an important part of an app? Developers want you to use their applications, 

and the best app maximizes the way you use it to accomplish your goals, without too much human 

cost (e.g. effort, tiredness, frustration, confusion). By following usability standards, we can increase 

productivity, decrease training, reduce fiscal considerations and increase the app's users. "Usability 

is like oxygen - you don't notice it until it's missing." (Unknown) 

 

2. REVIEW OF CURRENT STANDARDS FOR USABILITY TESTING 

There are many usability assessment tools in existence for evaluating apps. Various tools offer 

checklists and other response types for structural, functional, usability, and many other types of 

testing. Some tools are meant for designers, listing things they should consider when developing a 

system while some are for the usability tester, evaluating systems, and there are also tools meant to 

be used by designers in tandem with testers. This paper will focus on the usability testing of apps and 

some of the common usability assessment tools that are available for this purpose. 

An evaluation of 15 different assessments (see Table 1) barely scratched the surface of the 

available assessments in existence. One can find sample assessments in books, articles, blogs, 

academic websites, research websites, and many more sources; there are even businesses offering to 

show you pages and pages of assessments and how to find the assessments that will best test and 

evaluate your system. 

 

Assessment Description Developer 

Y

ear 

SUS (System Usability 

Scale) 

10 item questionnaire with five 

response options for respondents; 

from Strongly agree to Strongly 

disagree John Brooke 1986 

Guidelines, Principles and 

Theories 

Guidelines for developing and 

testing usability Schneiderman 1987 

Ten Usability Heuristics 

Ten general principles for user 

interface design Jakob Nielsen 1990 

SUMI (Software Usability 

Measurement Inventory) 

Draws on the definition in ISO 

9241 (covering ergonomics 50-

item questionnaire devised in 

accordance with psychometric 

practice 

Human Factors 

Research Group, 

Ireland 1993 
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Assessment Description Developer 

Y

ear 

CSUQ (Computer System 

Usability Questionnaire) 

Version 1 

19 item questionnaire with 7 

response options from Strongly 

Disagree to Strongly Agree J.R. Lewis for IBM 1995 

Ten Cognitive Principles 

10 Cognitive Engineering 

principles for enhancing HCI Gerhard 1996 

MSDN Usability Research 

Guidelines 

Research findings that can 

provide ideas to increase the 

usability and appeal of Web sites Microsoft 1997 

Purdue Usability Testing 

Questionnaire (PUTQ) 32-item Questionnaire 

Lin, Choong, Sa 

Divendy 1997 

CSUQ (Computer System 

Usability Questionnaire) 

Version 2 

Based on V1, with added 

questions asking for comments, 3 

most negative aspects and 3 more 

positive aspects Gary Perlman 1998 

Interface Consistency 

Testing Questionnaire 

94-question evaluator of 

consistency levels of web-based 

interfaces Ozok and Salvendy 2001 

Galitz’s Heuristics 10 Heuristics Galitz 2007 

Keep It Usable Mobile App Usability Checklist keepitusable.com 2011 

WAMMI (Website 

Analysis Measurement and 

Inventory) 

Website analysis service for 

measuring user experience and 

assessing delivery of business 

goals online 

Jurek Kirakowski 

and Nigel Claridge 2016 

StayInTech UX Checklist Checklist stayintech.com 2018 

Table 1: Assessments Tools evaluated (sorted by the year the assessment was published) 

*** See Appendix A for the assessments listed in Table 1 

 

Although the exact number varies, most sources agree that it's important to use 3-8 evaluators 

to identify 80-90% of the usability issues. Any more than 8-12 evaluators will not increase their 

effectiveness, and they'll reach an asymptote.  

Following, is a brief explanation of several of the most-used questionnaires.  

In a study involving tasks where participants researched two financial websites, Tullis, et al 

(2004) compared the System Usability Scale (SUS ), Questionnaire for User Interface Satisfaction 

(QUIS) (not as relevant as other assessments; it is not reviewed in this paper), Computer System 

Usability Questionnaire (CSUQ), words from Microsoft's Product Reaction Cards (not as relevant 

as other assessments; not reviewed in this paper), and their own original questionnaire. They found 

that the SUS was most reliable. One of the differences between the SUS and the other 

questionnaires is that the SUS directs the evaluator to think of the website as a whole with questions 

such as "I found the various functions in this website were well integrated." The other 

questionnaires asked about specific features such as "Position of messages on screen were 

inconsistent/consistent". 

Even though the SUS did well, the items in the questionnaire are broad and open to individual 

interpretation. For example, the ninth question in the SUS is "I felt very confident using the 

system." What is the evaluator meant to assess - The look and feel? The layout? The navigation or 

movement from one area to another? The context? Intuitiveness? It's possible that the SUS did so 

well because it's a broad tool which seems to consider the website "as a whole". 
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Schneiderman (2010) outlined guidelines, principles and theories which can be used to assess 

systems. His main categories are navigating the interface, display design, getting the user's 

attention, and high-level objectives for data entry. He also developed Eight Golden Rules of 

Interface Design. Some of his recommendations overlap with other assessment tools; however, he 

does add a few items that are important. For example, he states that links should be descriptive, 

checkboxes should be used for binary choices, and there should be minimal memory load on the 

user. Using these and other features that Schneiderman recommends make for a well-rounded 

system. 

Nielsen's Ten Usability Heuristics are common among assessors. He emphasizes the 

importance of the user having visibility of the system state, help and documentation, having the 

luxury of an intuitive system that has consistency, and control and freedom for various levels of 

users. 

The Software Usability Measurement Inventory (SUMI) offers a unique response format. The 

assessor responds to 50 different statements with "Agree", "Undecided", and "Disagree". This not 

only allows the assessor to identify good or bad features, but features that are vague or possibly 

missing. This, in itself, is a great evaluating tool. For example, if an assessor marks "Undecided" to 

statement 19, "I feel in command of this software when I am using it", the developer is made aware 

that there's something missing, or something added, that's making the assessor unsure of their 

command with the software. The assessor is not communicating exactly what it is, but that the 

feeling of being in command is not quite there and not quite missing. 

The CSUQ was also used in the Tullis study. It was found to be effective. And it didn't reach 

an asymptote until 90%. This seems to be a more of a slightly more feature-detailed version of the 

SUS. It uses a 7-point Likert scale*, with an "N/A" option added to each statement. It contains 

questions that ask the evaluator to consider their usage experiences. For example, "Whenever I 

make a mistake using the website, I recover easily and quickly." An important aspect of this 

question is the fact that it requires the evaluator to allow themselves to make mistakes. From a 

cognitive aspect, recovering and learning from our mistakes can be a more memorable event than 

simply stumbling across a feature and not remembering where it was the next time you're looking 

for it. The CSUQ was initially developed for IBM, and was later used in Perlman's utilities. 

Gerhardt-Powals developed Ten Cognitive Design Principles that are meant for designers, but 

can be used as an assessment tool. She stresses the importance of labels that are context-dependent, 

using color and graphics to reduce the time assimilating raw data, and limited displays to the data 

necessary at each given moment. Context-dependent labels are especially important in proprietary 

and industrial milieu's, where industry-specific terms are widely used. Also, having timely data 

(only data that's necessary at each moment) makes the system easier to use. If necessary, links can 

be provided in the perimeters of the display for data that's not directly related to the task at hand. 

MSDN Usability Research compiled a document that identified areas where website designers 

could increase usability and appeal of websites. Some of their more usability-geared categories of 

consideration include: Attractive Use of Media, Ease of Use, Goals, Feedback, Personalization, 

Emotional Response, Plot, Character Strength, Pace, Evolutionary Theory considerations, and 

Flow. It's interesting to note that they performed research on seductive design, stating that systems 

can contain a variety of stimuli to garner responses from website visitors using rapid motions, 

changes in visual field, and novel objects. Surprise and engage the visitor with an object first, and 

they will spend time trying to make sense of it and decide its relevance to their goals. If the goal is 

relevant, the website might be rated as more usable or satisfying. Although the considerations 

offered by Microsoft can be used to assess websites, it should be noted that the purpose of engaging 

visitors to their websites is for commercial reasons and one should be careful to extract true 

usability questions from the text (ease of use, theme establishment for consistency, easy navigation, 

etc.). 
* A Likert Scale is a type of rating scale used to measure attitudes or opinions. With this scale, respondents are 

asked to rate items on a level of agreement. For example: Strongly agree, Agree, Neutral, Disagree, Strongly 

disagree. 
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The Purdue Usability Testing Questionnaire (PUTQ) is a 100-item survey, divided into 8 

categories: compatibility, consistency, flexibility, learnability, minimal action, minimal memory 

load, perceptual imitation and user guidance. It lists questions only; the responses are short answer. 

An interesting feature of this assessment is that it asks if similar data is grouped together. For 

example, "Are groups of information demarcated?" It also asks if related items are listed. Having 

lists on a display in a system make it easy to see that first, the items are related, second, there may 

be some sort of priority or hierarchy, third, the user may be able to drill into any item for more 

information, and fourth, the user sees a clearly established group, visually intuitive. 

 

Moving on to the Interface Consistency Testing Questionnaire, Ozok and Salvendy use a 

Likert scale (1-Strongly disagree to 7-Strongly agree) and a "Not available" for the assessor to 

respond to a 94-item questionnaire. The items are grouped into 9 sections: consistency of text 

structure, consistency of general text features, consistence of information representation, 

consistency of lexical categories, consistency of meaning, consistency of user knowledge, 

consistency of communicational attributes, and consistency of physical attributes. This assessment 

seems to be geared towards grammar, punctuation and layouts; however, it does have the assessor 

consider the context and consistency amongst the words used, the sentence structure, and "look and 

feel" of the the GUI placement (i.e. buttons, combo boxes, etc.). This would be great if assessing 

the usability of a site that is mostly readable text, for example, a magazine website, or an 

instructional system. 

Galitz developed a list of ten heuristics. This list overlaps with other assessments; however, it 

also mentions how to present new information. Galitz states that it should be presented with 

"meaningful aid to interpretation". Many other assessment creators state the importance of using 

terms and formats recognizable to the system's users; however, Galitz recognizes that there is also a 

need for new information to be presented, and addresses that need. New information should be 

presented clearly, with plenty of supporting material to aid the user in understanding it. 

Since we're creating apps in this HCI Usability class, the Mobile App Usability Checklist was 

also reviewed. It is a 25-item checklist. The important assessments of this tool that might not be 

applicable to a website or system viewable on a larger monitor are: minimalist design, non-

ambiguous icons, and assurance that the user's finger is not obscuring critical feedback. There is so 

much less screen real estate on mobile apps, and careful design considerations should not be taken 

lightly. 

The Website Analysis and Measurement Inventory (WAMMI) is a 20-item questionnaire with 

a 5-point Likert scale (Strongly Agree to Strongly Disagree). One of the items, "I feel efficient 

when I'm using this website", isn't looking at feature placement, but rather, how the user is feeling. 

The fact that feelings are important is not lost on the creator's of this assessment. After a series of 

studies, Desmet & Hekkert (2007) "saw that experience influences behaviour and that behaviour 

influences the experience". A pleasant experience will result in the user wanting to repeatedly use 

the system being assessed. 

Lastly, the UX Checklist on stayintech.com was reviewed. There are four categories: user 

experience, accessibility, homepage, and navigation. An interesting item on this assessment tool is 

"alphabetical sorting is used only when there are no better alternatives, such as grouping items into 

descriptive, related groups". It's intuitive to sort data that transcends time by years, data that has 

categories by category, etc. Also, they stress the important of personalizing regional information 

(language, currency, date format, etc.). 

3. DISCUSSION 

The assessment tools evaluated are popular (as determined by number of citations and 

organizations stating they use them). In some respects, they overlap, and in others, each offers its 

own unique take on a usability assessment.  
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What does this all mean to the developers and the users of their apps? First, the wealth of 

information of usability assessments and literature confirm the importance of usability. Usability, a 

positive and fruitful experience, and relevance are important to systems. Developers want success, 

and making their systems usable is the secret to success. Sure, functionality and structure are 

important, but without usability, they don't matter. 

Second, the developers should be resourceful and consider the usability guidelines and 

assessments and heed their recommendations. The gap between a developer and an end-user can be 

large. A developer might have a layout that seems obvious to him or her, but the consumer's mental 

model of a layout might be completely different. The trick is to find a compromise that's most 

effective, efficient and fiscally prudent. 

An intuitive layout can seem like a simple idea. For example, Figure 1 shows Submit and Cancel 

links: 

 

 
Figure 1:  Submit and Cancel links 

 

Users of a system need to intuitively, heuristically, at-a-glance sense which button to press. The 

high degree of difference between the Submit and Cancel links guides the user of the system. This 

might seem small, but add up hundreds of clicks and the importance is clear. This concept is repeated 

in each assessment tool, and deservedly so.  

"ISO 13407 - User Centred Design Process for Interactive Systems" states that usability and 

user experience is "The effectiveness, efficiency and satisfaction with which specified users achieve 

specified goals in particular environments". If end-users experience effectiveness, efficiency and 

satisfaction, the system is successful.  

 

 

4. CONCLUSION 

It is imperative that system designers consider usability a high priority, and they should 

iteratively test for usability. There are many assessment tools available, and the investment is 

priceless. The cost of not performing usability testing can be catastrophic. The assessment tools 

reviewed here vary in applicability to various types of systems. However, they all have a final product 

with a good usability assessment. 

It's also interesting to note that the first assessment reviewed was created in 1986. How is it 

possible that we can use this assessment for systems created over 30 years later? The truth is - 

technology changes, but people don't. We evolve, but our usability needs stay the same. The systems 

and machines we work with are enhanced, but we have the same usability needs. 
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APPENDIX A - USABILITY ASSESSMENTS 
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Summary and excerpts from Schneiderman's Guidelines, Principles, and Theories 

Guidelines:  
1. Navigating the interface: adapted from the National Cancer Institute's 388 guidelines: 

a. Standardize task sequences: Allow users to perform tasks in the same sequence and manner 

across similar conditions. 

b. Ensure that embedded links are descriptive: When using embedded links, the link text 

should accurately describe the link's destination. 

c. Use unique and descriptive headings: Use heading that are unique from one another and 

conceptually related to the content they describe. 

d. Use checkboxes for binary choices: Provide a check box control for users to make a choice 

between two clearly distinguishable states, such as "on" or "off". 

e. Develop pages that will print properly: If users are likely to print one or more pages, 

develop pages with widths that print properly. 

f. Use thumbnail images to preview larger images. When viewing full-size images is not 

critical, first provide a thumbnail of the image. 

2. Display design (based on Smith and Mosier, 1986) 

a. Consistency of data display: terminology, abbreviations, formats, colors, capitalization, and 

so on should all be standardized and controlled by use of a written (or computer-managed) 

dictionary of these items. 

b. Efficient information assimilation by the user: format should be familiar to the operator and 

should be related to the tasks required to be performed with the data. Rules include neat 

columns of data, left justification for alphanumeric data, right justification of integers, lining 

up of decimal points, proper spacing, use of comprehensible labels, and appropriate 

measurement units and numbers of decimal digits. 

c. Minimal memory load on the user: Users should not be required to remember information 

from one screen for use on another screen. Tasks should be arranged such that completion 

with a few actions, minimizing the chance of forgetting to perform a step. Labels and 

common formats should be provided for novice or intermittent users. 

d. Compatibility of data display with data entry: Form of displayed information should be 

linked clearly to the format of data entry. Where possible, output fields should also act as 

editable input fields. 

e. Flexibility for user control of data display: Users should be able to get the information from 

the display in the form most convenient for the task on which they are working. (e.g. order 

of columns and rows should be easily changeable by the users) 

3. Getting the user's attention (based on Wickens and Hollands, 2000) 

a. Intensity: Use two levels only, with limited use of high intensity to draw attention. 

b. Marking: Underline the item, enclose it in a box, point to it with an arrow, or use an 

indicator such as an asterisk, bullet, dash, plus sign, or X. 

c. Size: Use up to four sizes, with larger sized attracting more attention 

d. Choice of fonts: Use up to three fonts. 

e. Inverse video: Use inverse coloring. 

f. Blinking: Use blinking displays (2-4 Hz) or blinking color changes with great care and in 

limited areas. 

g. Color: Use up to four standard colors, with additional colors reserved for occasional use. 

h. Audio: Use soft tones for regular positive feedback and harsh sounds for rare emergency 

conditions. 

4. High-level objectives for data entry: (based on Smith and Mosier, 1986) 

a. Consistency of data-entry transactions: Similar sequences of actions should be used under 

all conditions; similar delimiters, abbreviations, etc. should be used 

b. Minimal input actions by user: Fewer input actions mean greater operator productivity and 

usually, fewer chances for error. 

c. Minimal memory load on users: When doing data entry, users should not be required to 

remember lengthy lists of codes and complex syntactic command strings. 
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d. Compatibility of data entry with data display: The format of data-entry information should 

be linked closely to the format of displayed information. 

e. Flexibility for user control of data entry: Experienced data-entry operators may prefer to 

enter information in a sequence that they can control. 

Eight Golden Rules of Interface Design: 
1. Strive for consistency 

2. Cater to universal usability 

3. Offer informative feedback 

4. Design dialogs to yield 

5. Prevent errors 

6. Permit easy reversal of actions 

7. Support internal locus of control 

8. Reduce short-term memory load 
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Gerhardt-Powals Ten Cognitive Design Principles: The first three cognitive principles were 

suggested in an article about situational awareness by Taylor (1989). Cognitive-design principles four 

through nine were suggested by Murphy and Mitchell (1986) in a review of the cognitive literature 

related to display design. 

 

Principle 1. Automate unwanted workload. 

 Eliminate mental calculations, estimations, comparisons, and any unnecessary 

thinking, to free cognitive resources for high-level tasks.  

Principle 2. Reduce uncertainty. 

 Display data in a manner that is clear and obvious to reduce decision time and error. 

Principle 3. Fuse data. 

 Bring together lower level data into a higher level summation to reduce cognitive 

load. 

Principle 4. Present new information with meaningful aids to interpretation. 

 New information should be presented within familiar frameworks (e.g., schemas, 

metaphors, everyday terms) so that information is easier to absorb. 

Principle 5. Use names that are conceptually related to function. 

 Display names and labels should be context-dependent, which will improve recall 

and recognition.  

Principle 6.  Group data in consistently, meaningful ways. 

 Within a screen, data should be logically grouped; across screens, it should be 

consistently grouped. This will decrease information search time. 

Principle 7.  Limit data driven tasks. 

 Use color and graphics, for example, to reduce the time spent assimilating raw data. 

Principle 8. Include in the displays only that information needed by the operator at a given time. 

 Exclude extraneous information that is not relevant to current tasks so that the user 

can focus attention on critical data. 

Principle 9. Provide multiple coding of data. 

 The system should provide data in varying formats and/or levels of detail in order to 

promote cognitive flexibility and satisfy user preferences. 

Principle 10. Practice judicious redundancy. 

 Principle 10 was devised by the first two authors to resolve the possible conflict 

between Principles 6 and 8, that is, in order to be consistent, it is sometimes necessary 

to include more information than may be needed at a given time. 
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MSDN Usability Research Guidelines 

 

1. Provide relevant, high-quality content: relevance, attractive use of media, appropriate depth 

and breadth, timely/current information 
 As you design and produce content for your site, use the following questions as a site review 

checklist: 

 Will the topic matter be interesting to the core audience? 

 Will people have an opportunity to learn? 

 Will the graphics be appealing to the core audience? 

 Will the audio be pleasing to the core audience? 

 Does the music evoke the appropriate mood or emotion? 

 Will the experience be enjoyable if a person views the site without audio? 

 Will the site have the right amount of variety for the subject matter? 

 Will the articles be the right lengths? 

 Can people go into greater depth about topics if they desire? 

 Will the site feature the latest information available on the topic? 

 Does your site clearly tell people when and how often content is updated? 

2. Make it easy to use. 
 Will the goal, subject matter, or point of the site be immediately clear? 

 Is the value proposition (what's the relevance for me?) clearly conveyed? 

 Will the basic steps to achieve the goal be clear from the start? 

 Especially for games, will there be clear indications of progress toward the main goal? 

 Is there any danger that the use of metaphors, language, graphics, or sounds set an inappropriate 

expectation 

 for the site? 

 Will the design clearly communicate the site's core activities? 

 Will the terms (especially the site's title and sections) adequately communicate the consequences of 

selection or 

 action? 

 Will the core activities require few actions to locate? 

 When appropriate, can each audience member control the pace of sequences (for example, skip or 

replay 

 sequences)? 

 Do page headings help people understand where they are located? 

 Will people be confused or frustrated by uncertainties regarding page-loading, audio loading, or 

download time? 

3. Promote effectively, both on the site and in other media. 
 Will people know the name of the site when the promo is over? 

 Will the promo highlight tangible, valuable site content? 

 If the promo is dynamic, will people receive appropriate prompts to click the promo before it 

disappears? 

4. Make the experience unique to the medium. 

 Will the site offer people the opportunity to feel like part of a community? 

 Does the interface support the social goals people will have while experiencing the site? 

 Will people be able to represent themselves to others in their preferred way? 

 Will people be able to express themselves freely (that is, safely and appropriately)? 

 Will people be able to find out about others easily? 

 Will the site give people something to talk about (for example, MSNBC has a daily chat about a 

specific news 

 topic). 

 Will the site promote a sense of group identification? 

 Will the site respond to each person as an individual? 

 Will people be able to create and interact in a manner that is uniquely their own? 

 Will people be able to tailor the look and feel of the site to their own tastes? 
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 Will the structure enable the addition of new information? 

 Will people know exactly when new information is available? 

 Will the site provide new content on a schedule that is appropriate to the subject matter? 

 

5. Evoke emotion. 
 Will the level of challenge found in the site's content be appropriate for the core audience? 

 Will people find new challenges as they gain experience? 

 Are there qualities in the site that are familiar to the viewer? 
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Galitz's Heuristics:  

1. Automate unwanted workload 

2. Reduce uncertainty 

3. Fuse data 

4. Present new info with meaningful aid to interpretation 

5. Use names that are conceptually related to functions 

6. Group data in consistently meaningful ways to reduce search time 

7. Limit data-driven tasks 

8. Include in displays only info needed by user at a given time 

9. Provide multiple coding of data where appropriate 

10. Practice judicious redundancy 
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