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Useful? – How might I know? 
A brief introduction to testing, evaluating and validation for design. 

Mic Porter – Ergonomist, School of Design  
[+44/0 191 227 3155/ mic.porter@northumbria.ac.uk ] 

Context 
The intention of this note is to get you to consider how a design prototype might be evaluated 
prior to adoption for production and subsequent its launch into the competitive environment1.  
Many attributes of the artefact need evaluation but I will direct you towards ergonomics (Human 
Factors) functionality, purpose, benefit to society etc.  The best evaluation and validation 
schemes do just that!  For example, the RAIB2 site [www.raib.gov.uk/home/index.cfm ] presents, as 

pdfs, some rigorous of incidents 
caused by combinations of both 
human (soft) and engineering (hard) 
factors involved. 

Some basics to consider 
This handout builds upon the 
diagram (“An Evaluation paradigm”) 
reproduced here but first circulated 
early in the ergonomics/human 
factors module (Porter, 2011).  This, 
together with my supporting lecture 
element, makes the suggestion that 
multiple approaches are needed to 
evaluate/assess the effectiveness of 
design work; they are!  This topic 
deserves your attention – if you 

know the basics and the terminology then, hopefully you will be able to instruct others to the 
work for you!.  

The starting point must be to specify what should be evaluated and establishing the criteria for 
any accept/reject or pass/fail decision.  This general orientation and the choice of approaches 
and methods usually start with an investigation of the literature – rigorous sources and certainly 
not Wikipedia or web material alone.  Always ask yourself when viewing any article – why did 
they publish this?  Who testified that it is correct?  Who was the “gatekeeper”?  Who set the 
standards? Etc.  Refereed and authoritative (often “academic”) publications are, thus, more than 
just preferred; they are the essential choice. 

Obviously our library’s “NORA” is a good starting point.  Google Scholar 
(http://scholar.google.co.uk ] can also be useful especially if entered via the Northumbria site 
when it can identify material to which we have free access.  I would also recommend 
“Ergonomics Abstracts3” (access via Northumbria Library) for anything remotely 
ergonomic/human factors/usability/psychology/design. 

Wikipedia may be your starting point but it is a secondary source and, as it points out: 

“Although the policies of Wikipedia strongly espouse verifiability and a neutral point of 
view, critics of Wikipedia accuse it of systemic bias and inconsistencies (including undue 
weight given to popular culture) and because it favors consensus over credentials in its 
editorial processes, its reliability and accuracy are also targeted.  Other criticisms center 
on its susceptibility to vandalism and the addition of spurious or unverified information; 
though some scholarly work suggests that vandalism is generally short-lived.  A 2005 
investigation in [the Journal] Nature showed that the 

                                                
1
  An essential task for your project work and beyond into your design professional career. 

2
  RAIB – Rail Accident Investigation Board. 

3
  Other abstracting journals exist – ask a librarian for details. 

mailto:mic.porter@northumbria.ac.uk
http://www.raib.gov.uk/home/index.cfm
http://scholar.google.co.uk/


 

2/6 
(C)Mic Porter 

‘Science’ articles they compared came close to the level of accuracy of Encycloædia 
Britannica and had a similar rate of "serious errors.” 

(http://en.wikipedia.org/wiki/Wikipedia) 

For me “consensus over credentials” is a big weakness when new, novel and creative or 
political and emotive aspects are involved.  I regard Wikipedia as a selective but annotated 
index and use it with great care.  Together with Google (or other such web trawling and 
search systems) it is only a starting point for tracing the necessary primary source material.4  
While Google Scholar contains a bigger proportion of rigorous material but it must still be 
used with care. 

Technical tests will often be engineering based.  For example, does a suitcase deform or 
crack when dropped from a specified height?  What is the time delay in converting digital 
information received into analogue signals that might drive a loudspeaker and can it be 
assured that this rate of change is identical for all frequencies?  In many cases, especially 
safety critical applications, the tests to be undertaken are, specified in endorsed standards – 
BS/EN/ISO5 etc. These organisations might also standardise test methods (essential for 
comparisons to be made); offer (advisory) guidance of the best practice or even define 
mandatory requirements.  (Eg To pass BS6658:1985 “Specification for protective helmets for 
vehicle users” is required for the sale of crash helmets while ISO 6658-1985 “Methods for 
sensory analysis of food. General guide to methodology” only outlines a particular approach 
that might be adopted!)  Commercial operations often also offer specific testing – for 
example the facilities for testing newly developed software for Apple products offered by 
Apple to their developers or their own antenna/aerial testing facility.  See 
[https://developer.apple.com/labs and http://www.apple.com/ca/antenna - both 16/02/12] 

In that first handout under ergonomic tests I identify four types but many others exist; focus 
groups and Suri’s “Observational Framework”(2005) for example.  For an extensive list of 
assessment methodologies and supporting techniques see the excellent and near definitive 
Wilson and Corlett (2005).  Neville Stanton et al (2004 & 2005) and Nemeth (2004) also off 
guidance on assessment/evaluation methods and, classically, Jones (1992) offers guidance 
on design focused methodologies for data handling and analysis.  

However do take care.  You should be selecting for methodologies that support the design 
process and the evaluation of your particular designed artefacts.  These requirements are 
not identical to those that are adopted to support the researching into that mysterious 
process by which elegant and emotively desirable designs can flow from those designers 
that, simply, intuitively “have it” and can, apparently demonstrate it effortlessly! 

Performance tests 
This is when an attribute (often technical) but related to usability is to be tested; for example 
the time to load an element of software, time for connection to the “cloud” etc.  Too long 
(whatever that might be) leads to frustration, concern, avoidance etc.  Compare the slick 
sales system (“one-click” setting etc) of Amazon and then compare it with some others – 
buying a rail ticket, for example.  Indeed I expect Amazon gets repeat business simply 

                                                
4
  In a democratic country you could argue that a government is elected in a similar way but do you 

have confidence in the outcome of this “consensus”?  Our House of Lords is still mostly filled by the 
reverse, “history over consensus”!  And who voted for the current concatenation of Liberal and 
Conservative MPs that forms our coalition government?  Discuss! 
5
  BS – British Standard – UK specific but analogous to those applicable elsewhere, eg. DIN (German 

– Deutsches Institut für Normung e. V.) or ANSI (American – American National Standards Institute) 
ISO – International Standards Organisation (often (nearly) worldwide) 
EN – (Europe wide standards - (Comité Européen de Normalisation) 

Various other topic specific standards exist, for example, MIL Standards (American (generally 
common across NATO) standards issued by the US Army’s Developmental Test Command) and SAE 
International (American – Society of Automotive Engineers) 

https://developer.apple.com/labs
http://www.apple.com/ca/antenna
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because it is easy to business with.  I often buy from its “Marketplace” simply because of the 
ease; the prices are often good too! 

Sometimes these tests overlap with the technical tests and might even be undertaken 
together.  For examples, loading tests using a representation of human mass (perhaps bags 
of sand) to ensure that the strength of a specially designed hospital chair is sufficient to 
support the “bariatrically6 challenged” individual of 225Kg (35 stone 6 pounds) would be 
technical but testing that chair to see if can cope with such people repeatedly sitting-down 
and getting-up would be a Performance test. 

Expert Appraisal 
A common approach and, in your case often via your collaborator(s).  This is a person (or 
persons) who have appropriate expertise and who will act as a “critical friend” for you.  Staff 
typically act in this role when speaking to their expertise; Mic for Ergonomics, Human 
Factors and, on account of my MBA, some business matters.  I may also act as a “local 
expert” for some engineering but believe me others within this University know much much 
more!  Simon Scott-Harden, for example, is an expert on agribusiness matters and practical 
farming.  If relevantly qualified then this expert role might be undertaken by close family 
members (mum or dad perhaps) but you can see why others might not have confidence in 
this choice and suspect the possibility of bias towards the (obviously) amazing work 
undertaken by their (?)darling son/daughter! 

User Trials and Field Trials 
These two approaches are different in scale and the controllability of variable.  The former 
tends to be undertaken under closely controlled conditions; in a laboratory.  For example, 
consider the work of Mildred Parten who rigorously observed and then classified7 how the 

                                                
6
  Bariatrics is the branch of medicine dealing with the (usually grossly) overweight and may be a 

politically more acceptable term for “Morbidly Obese”.  The number of such people is growing and has 
major implications for the NHS.  For example, Sapsted, David (2006). NHS has to buy tougher beds 
to cope with fat patents.  Daily Telegraph, 26

th
 July p9/2.  Downloadable from: 

http://www.telegraph.co.uk/news/1524821/NHS-has-to-buy-tougher-beds-to-cope-with-fat-
patients.html - 16/02/12 
7
  Parten proposed a taxonomy of six distinct participatory styles.  The first four of which involve little 

interaction between the children but as the children age the percentage of time in these falls and the 
time spent in the last two categories increase.  You may have noticed these styles for yourself: 

1. Unoccupied play – the child is relatively stationary apparently making, without purpose, 
random movements.  Infrequent even with the very young. 

2. Solitary play – the child is among other children but is completely engrossed in their own 
play and does not notice/interact the other children.  Common with children between 3 and 4. 

3.  Onlooker play – child watches but takes little notice of/interest in the play of the other 
children.  However the child rarely ask questions or talk to the other children. 

4. Parallel play – the child echoes the play undertaken by other children but doesn't actively 
engage or play with them.  They may use the same toy and mimic behavior but this can be 
problematic if similar/identical “MUST HAVE” toys are not available. 

5. Associative play – now more interested in each other than the toys they are using which 
may even be secondary to apparently elaborate “role play “ activities. This is the first category 
that involves strong social interaction between the children while they play.  They may 
lend/share items and “take turns” but they still, fundamentally, are playing alone.  Common 
among 3 & 4 years olds. 

6. Cooperative play – some organization, goal and role setting/sharing can occur and group 
formation may be noticeable.  Tantrums may occur if disagreements emerge for which 
resolution is often problematic.  More common, but not totally embedded, among 4 and 5 year 
olds. (Observably this is similar to the fission-fusion behaviour reported by Foley, et al (2010) 
in their study of dolphin pods found in the Shannon.)  

http://www.telegraph.co.uk/news/1524821/NHS-has-to-buy-tougher-beds-to-cope-with-fat-patients.html
http://www.telegraph.co.uk/news/1524821/NHS-has-to-buy-tougher-beds-to-cope-with-fat-patients.html
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members of groups of children (2 -5 years old) were playing.  (Parten 1933)  A classic highly 
controlled (as far as it is practicable with young children) set of laboratory trials. 

Field trails often involve many items, loaned and used for a period of time and then the many 
participants are asked to report on their experiences.  Data from the field study is usually 
collected by interview, self completion questionnaire or “focus group”; generally a 
combination of all three.  Stack (2003) is an interesting example of field studies on the 
choice of approach to the removal of graffiti from the built environment. 

In both cases the methodological format is often a comparison of “old” –v– “new”; seeking to 
confirm (or otherwise) that the redesigned version is better than the existing product?  An 
experimental design where there is no comparison will be more problematic and less 
rigorous; not least because each participant maybe comparing with a different abstract set of 
notions and concepts. 

A little mathematical glossary! 
Levels of measurement 
The level has implications for the statistic appropriate and valid to be applied.  Four levels 
can be readily identified: 

 Nominal – categories, labelling. Eg “1=male, 2=female and 3=unreported” does not 
suggest that a person not reporting their gender is three times as important than a 
man!  Reporting a mean gender of 1.95 is meaningless but the statistics of mode 
and Chi2 may be used. 

 Ordinal – the order of the various categories is known and agreeable.  For example 
consider the following rating scale: 

On the toaster I 
found: 

Very easy to 
set 

Easy to set 
Neither 
easy or 
difficult 

Difficult to 
set 

Very 
difficult to 

set 

Impossible 
to set 

the browning 
control 

      

 
I am sure that all would agree on the order of the various categories but the interval 
between them is not easily established.  Is it, for example numerically the same 
between “Easy” and “Very easy” as it is between “Difficult” and “Neither easy or 
difficult”?  I doubt it!  The difference between “Very difficult” and “Impossible” is, of 
course, virtually indeterminable and could be enormous!  The statistics median and 
percentile are acceptable. 

 Interval – not only is the order agreed but the interval between the steps is agreed.  
Temperature when measured on the Fahrenheit, or Celsius8 scales, for example.  
Both sales have arbitrary zeros and negative numbers are also acceptable.  To say 
that a day which is 30ºC is three times as hot as one that was 10ºC is meaningless!  
Mean, standard deviation, ANOVA, correlation and regression are all 
mathematically possible. 

 Ratio – now the interval is quantifiable and the zero is no longer arbitrary. Negative 
values are not permissible; the Kelvin (K) temperature scale, mass (Kg) and length 
(M) are obvious examples.  All statistics, including logarithms are possible but this 
level of measurement is not easy to obtain with subjective data! 

 

                                                                                                                                                  
 
8
  Incidentally at the temperature of -40 both Fahrenheit and Celsius are equal! 
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Guidance on what might make a “good” questionnaire/question 
The fundamental structural decisions that must be made early include what do wish to find 
out and from whom; how to obtain the population to be sampled, how to sample and then 
how the questions should be administered; – self-administered, web based (eg Survey 
monkey), interview, etc.  Next consider the mix of open and closed questions.  While closed 
(where the possible response option are defined, perhaps with an “other” option) is 
apparently easier to analysis/tabulate the format requires you to know the possible option.  
Often, and especially when starting out to investigate a new topic or field, open questions 
yield more information of use to the designer.  Consider these to be your best, initial (and 
probably subsequent) approach(s). Eg: 

Closed:  

Do you use a iPhone as you main mobile?   Yes No 

Open: 

If “yes” please write in the model of iPhone you use?  

There is, of course, much more to writing effective and useful questions/questionnaires but 
there is also useful guidance that can be easily accessed.  The classic is the much loved 
Oppenheim(2000) but I can also recommend Murray Sinclair’s’ Participatory Assessment 
Chapter in Wilson & Corlett (2005) or the document Guide to Questionnaire Design created 
by the Local Government Unit – Wales (Anon 2009).  Loughborough University Library has a 
neat and tidy introduction to questionnaire design published under a Creative Commons 
licence9 at: 
http://www.lboro.ac.uk/media/wwwlboroacuk/content/library/downloads/advicesheets/Questi
onnaire%20design.pdf.  The OU has relevant materials too, see bibliography.  
 
Statistics – a three terms. 

 Descriptive – describes and summarise data. Eg Mean, mode, median, range, 
maximum, minimum, standard deviation, etc. 

 Inferential – infers relationships (but not causality) and attaches a probability (see 
below) of the relationship being caused by something other than pure chance.  E.g. 
Students t-test, ANOVA, Chi2, etc.  Usually split into parametric and non-parametric 
the first group applies when a mathematically predictable data distribution can be 
assumed and the second... when it cannot! 

 Confidence Level – the indication of how likely the decision to reject or accept the 
null hypothesis has been arrived at by chance or not.  Note that the null hypothesis 
(that there is no difference between the conditions, as measured) does not address 
questions of causality which must be determined from the theory underpinning the 
testing regime and subsequent critical analysis.  Common levels of significance 
(probability (p)): 

P ≤ 0.1 Trend, ie a 10% chance or less of a purely accidental event 

p ≤ 0.05 Significant, ie a 5% chance or less of a purely accidental event 

p ≤ 0.01 Highly Significant, ie a 1% chance or less of a purely accidental 
event. About as good as it can get with people! 

Now these terms are probably close to impenetrable; do not worry there are plenty of 
people to whom this material is delightful!  (I can help too, such statistical methods 
underpin ergonomics). If you fancy a little self education then I can recommend 
Robson (1994), more comprehensive and more recently Coolican (2009).  I also 
suggest you also investigate the OU’s materials, see the Bibliography. 

 

                                                
9
  See http://creativecommons.org & http://www.creativecommons.org.uk  

http://www.lboro.ac.uk/media/wwwlboroacuk/content/library/downloads/advicesheets/Questionnaire%20design.pdf
http://www.lboro.ac.uk/media/wwwlboroacuk/content/library/downloads/advicesheets/Questionnaire%20design.pdf
http://creativecommons.org/
http://www.creativecommons.org.uk/
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