Satisfaction and Other
Customer Experience Metrics
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Avoid Satisfaction Questions (1)
Example
• On the whole, how satisfied are you with the present state of the
economy in your country?
1. Very satisfied
2. Moderately satisfied,

3. Slightly satisfied,
4. Neither satisfied nor dissatisfied,
5. Slightly dissatisfied,

6. Moderately dissatisfied,
7. Very dissatisfied

Avoid Satisfaction Questions (2)
• Satisfaction questions tend to be undiscriminating
in that they often give highly favourable results.
(Erens and Bruster, p. 19)
• For example, in Tower Hamlets, nearly 75% of
parents were “satisfied” with local schools. But
using the government’s preferred measure of
school performance, Tower Hamlets ranked 105th
out of 107 areas! (Erens and Bruster)

Erens, B. and Bruster, S. (1994), Problems of Measuring Customer Satisfaction
with Health Care, Survey Methods Newsletter, 14(2), 19-24. (Published by the
National Centre for Social Research, London)

Avoid Satisfaction Questions (3)
• In a study of 36 hospitals in the UK, “even in the
hospital that was given the lowest ranking on other
measures used in the study, nearly 90% of patients
expressed satisfaction with the care received”. (Erens
and Bruster, p.20)
• Through qualitative interviews, Thomas and Sturgis
(1998) suggest that someone who said that they were
“satisfied” is saying that they think the outcome was
“acceptable in the circumstances” which is very
different than saying it is good!
Erens, B. and Bruster, S. (1994), Problems of Measuring Customer Satisfaction
with Health Care, Survey Methods Newsletter, 14(2), 19-24. (Published by
the National Centre for Social Research, London)
Thomas, R., and Sturgis, P. (1998), Measuring Customer Satisfaction, National
Centre for Social Research, p1449.

Avoid Satisfaction Questions (4)
• A further limitation of overall satisfaction measures is
that they are not a useful measure of performance
because they give no specific guidance about how the
service can be improved.

• The solution that Erens and Bruster used was to avoid
the use of an overall satisfaction question (and any
subjective questions) and instead ask a series of
factual questions about specific elements of what was
done or not done (e.g., were patients’ conditions
explained to them, were they told the results of tests,
etc.)
Erens, B. and Bruster, S. (1994), Problems of Measuring Customer Satisfaction
with Health Care, Survey Methods Newsletter, 14(2), 19-24. (Published by the
National Centre for Social Research, London)

Avoid Satisfaction Questions (5)
Another solution is to first ask about importance and then about
the person’s experience of the issue.
Q5.

Please rate how important each of these qualities are to you, where 0
means extremely unimportant, 10 means extremely important, and 5 is
the mid-point.
Extremely
Unimportant

Friendliness of Staff
Timeliness of Service

Q6.

0
0

Mid-point

1
1

2
2

3
3

4
4

5
5

Extremely
Important

6
6

7
7

8
8

9
9

10
10

Please rate your experience of the same qualities when you visited the
office, where 0 is as negative as you can be, 10 is as positive as you
can be, and 5 is the mid-point.
Most
Negative

Friendliness of Staff
Timeliness of Service

0
0

Mid-point

1
1

2
2

3
3

4
4

5
5

Most
Positive

6
6

7
7

8
8

9
9

10
10

Adapted from principles and an example presented by Tim Macer (2002)

Avoid Satisfaction Questions (6)
Do a cross-tabulation of the two questions for
each characteristic measured.
Friendliness of
staff

0 to 3
Experience
4 to 6
Experience
7 to 10
Experience

0 to 3
Importance

4 to 6
Importance

7 to 10
Importance
Target issues that
have a large
proportion of cases
here

Avoid Satisfaction Questions (7)
Using an open-ended follow question is another option
• Andrew and her colleagues found extremely high scores on the
Ludwig-Beymer Patient Satisfaction Questionnaire (PSQ-7)
(Mean 25.14 of 28 categories, SD = 2.96).
• Patient’s responses to the open-ended question, however,
painted a different picture. Patients’ comments were
categorised as positive, negative or ‘yes, but’. Around half the
patients made positive comments about their care and the
remaining percent made negative or ‘yes, but’ statements
indicating some level of dissatisfaction with an aspect of care or
had a suggestion for some change.

Andrew, S., Salamonson, Y., Everett, B., Halcomb, E., Davidson, P. (2011)
Beyond the Ceiling Effect: Using a Mixed Methods Approach to Measure Patient
Satisfaction, International Journal of Multiple Research Approaches, 5: 52-63.

Other Customer
Experience Metrics
Net promoter score
Customer Effort Score
PROBLEMS WITH BOTH!

Net Promoter Score? (1)
• It is used “as a proxy for gauging the customer’s overall satisfaction
with a company’s product or service and the customer’s loyalty to the
brand”.
• “On a scale of 0 to 10, how likely are you to recommend this
company’s product or service to a friend or a colleague.”
• Grouped into

• 0-6 – ‘detractors’; 7-8 – ‘passives’; 9-10 – ‘promoters’
• “The Net Promoter Score (NPS) is determined by subtracting the
percentage of customers who are detractors from the percentage
who are promoters. What is generated is a score between -100
and 100 called the Net Promoter Score. At one end of the
spectrum, if when surveyed, all of the customers gave a score
lower or equal to 6, this would lead to a NPS of -100. On the other
end of the spectrum, if all of the customers were answering the
question with a 9 or 10, then the Net Promoter Score would be
100.”
http://www.medallia.com/net-promoter-score/

Net Promoter Score? (2)
“Bain and Co, who originally introduced this metric, . . .
[found that] the Net Promoter Score accounts for 20%
to 60% of a company’s organic growth rate.”
http://www.medallia.com/net-promoter-score/

BUT, according to Price (2015), it has big problems.
• “NPS doesn’t answer ‘why?’”
• It can be unclear why there are regional / segment
differences.
• It tosses out the 7 and 8’s.
• “It’s not measured often enough.”
Price, B. (2015, 29 May), The Big Problems with Net Promoter Score: Do We
Need a New “Ultimate Question”?
https://labs.openviewpartners.com/big-problems-with-net-promoterscore/#.WeJxhltSy70

Net Promoter Score? (3)
Problems that Pam sees
•

It is based on 0 to 10 scale which we know is more difficult than a fully
labelled scale. What do the numbers actually mean; 7 is better than 6, but
what does 6 mean?

•

The mid-point is not labelled so there could be two different interpretations
(bi-polar and unipolar).

•

It has a double objective (customer service and loyalty to brand). A question
or scale should have a single objective.

•

6 is a positive rating and should not be grouped with the detractors.

•

I think if people knew how their scores would be interpreted they would
answer differently!

•

It ignores the presence of response contraction bias, i.e., people unwilling to
pick extreme categories even if they have a very positive attitude
(Tourangeau, et al., 2000).

Tourangeau, R., Rips, L., and Rasinski, K. (2000), The Psychology of Survey
Response, Cambridge, UK: Cambridge University Press.

Net Promoter Score? (4)
Problems that Pam sees (continued)

• This scale could also be affected by cultural social desirability
bias.
• For example, “even though Spanish language respondents
had worse reports of actual health experiences, their ratings of
their personal doctor, specialist, their overall health care and
their health plan was higher than comparable ratings provided
by white, English speaking respondents” (p. 4818).
• This is believed to be due to their culture. “Latino culture has .
. . been characterized as demanding politeness, respect and
discouraging criticism, confrontation and assertiveness” (p.
4818).
Levine, R., Gonzalez, R., Weidmer, B. and Gallagher, P. (2004), Cognitive
Testing of English and Spanish Versions of Health Survey Items,
Proceedings of the Joint Statistical Meetings, pp. 4818-4825.

Customer Effort Score (CES)
Spencer (2016) suggests two versions . . .
• “The company made it easy for me to find the product I was looking
for. Strongly disagree to Strongly agree.”
•

Pam’s comment: Remember all the problems with agree/disagree
questions!

• “How much effort did you personally have to put forth to resolve your
issue? Very low effort to Very high effort.”
•

Pam’s comment: Better than the first option; better than the
standard one question overall satisfaction question because it
avoids the concept of satisfaction, but again it is only one
question.

•

Erens and Bruster (1994), Macer (2002) and Queensland
Government Performance Unit (2017) all recommend more than
just one question.

Spencer, L. (2016, 19 May), Customer Experience Metrics: A Brief Guide on how
to Measure CX, User Testing Blog,
https://www.usertesting.com/blog/2016/05/19/customer-experience-metrics/

Some Good General Advice
1. “How do you define customer experience?”
2. “What kind of customer experience do you want to provide?”

3. Who in the company is responsible for customer experience?
4. How will you deliver good customer experiences?

• “Richard Branson says, ‘The way you treat your employees
is the way they will treat your customers’”
5. “How will you sustain it?”
6. “How will you measure it?”

Ruiz, J. (2017, 10 April), 6 Essential Customer Experience Questions You Must
Answer, Windmills Marketing.
https://maximizesocialbusiness.com/6-essential-customer-experience-questionsmust-answer-17367/

Workshop 5
What are all the problems with
the following subjective survey questions?
You need to look at all 4 SLIDES.

Slide 1 of Workshop
Completely Very
Satisfied Satisfied

Mostly
Satisfied

Slightly
Very
Dissatisfied Dissatisfied

Did the standard of the meeting
room provide you with a positive
meeting experience?

○

○

○

○

○

Was the room and timings correct
and to your requirements?

○

○

○

○

○

During your event, was the
catering standard of food and
beverage to your expectation?

○

○

○

○

○

Yes

No

○

○

Would you consider using us again
for your future needs?
If yes, how would you mark us out
of 10 what would it be?

Excerpt from London Venue Satisfaction Questionnaire

Slide 2 of Workshop

4

And how would you rate this product?
(Interpret ‘innovative’ however you want)

https://www.typeform.com/templates/t/product-feedback/
with one modification

Slide 3 of Workshop

https://www.typeform.com/templates/t/product-feedback/

Slide 4 of Workshop

http://www.limesurvey-consulting.com/templatedesign/janus-mobile/

Beware of Leading
(‘Loaded’) Questions
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Beware of Leading Questions (1)
Leading questions have subjective adjectives or
context-laden words that frame the question in a
positive or negative light.
• Leading question: “How great is our hardworking customer service team?”
•
Fixed: “How would you describe your experience
with the customer service team?”

https://delighted.com/blog/biased-questions-examples-bad-survey-questions

Beware of Leading Questions (2)
“It is hardly fair to bring children into the
world, the way things look for the future”
Converse, J., and Presser, S. (1986), Survey Questions:
Handcrafting the Standardized Questionnaire, Thousand Oaks, CA:
Sage.

“With the economy the way it is, do you think
investing in the stock market is a good idea?”
Fowler, F.J. Jr., (1995), Improving Survey Questions: Design and
Evaluation, Thousand Oaks, CA: Sage.

SUGGING
‘Selling under the guise’ of a survey

FRUGGING
‘Fund-raising under the guise’ of a survey

There is also
Pugging
‘Politicking under the guise of research’
https://charteredresearch.co.uk/sugging-frugging-and-pugging/

Cugging
Political ‘canvasing under the guise of a
survey’
AAPORnet Fri 27/12/2019

Excerpt from Yes Prime Minister

Alternative methods of data
collection to measure subjective
phenomenon (e.g., factorial
surveys, multi-item scales)

Measuring Social Judgments
with Factorial Survey
Experiment using Vignettes

Factorial Survey Experiment (1)
• “The factorial survey experiment (FSE also known as vignette
experiment) . . . is a multifactorial survey method . . . introduced by
Rossi and Lazarsfeld in the 1950s . . . Since the 1970s, it has become
an important method for the study of justice concerns and social norms
among others . . .
• In FSEs, respondents [are given] one or more descriptions [/ vignettes
/ like a story] of a situation that differ in a discrete number of attributes
(or factors). The respondents are then asked to evaluate each situation
according to criteria such as support, agreement, and perceived
fairness . . .
• FSEs measure beliefs, social norms, and judgments in an elegant way,
because they do not measure the concepts directly via single survey
items but indirectly, based on the relevance of corresponding
situational variables . . .” (p. 3).
Liebe, U. et al. (2017), Using Factorial Survey Experiments to Measure
Attitudes, Social Norms, and Fairness Concerns in Developing Countries,
Sociological Methods and Research, 1-32.

Factorial Survey Experiment (2)

Decisions researchers need to make

1. Choosing “the number of attributes or characteristics of a situation they want to
vary.
• These attributes should be relevant for the respondents . . .
• They can be selected using focus groups” (p. 3).
2. Just 5 attributes with two options each leads to 32 different vignettes. This should
be kept in mind.
• Although Liebe et al. (2017) suggest if the full factorial design is very large, an
experimental design can be used. Similarly Alexander and Becker (1978) talk
about ¼ and ½ designs.
3. The respondent reactions to the vignette(s) are the dependent variable(s). Decide
on your analysis based on your dependent variables.
• Yes/No – Logistic regression
• 4 ordinal categories - Ordered Logit Models
• 0-10 scales are 'ordinal', but some people analyse as 'interval' with multiple
regression (assuming underlying latent interval dependent variable).

Liebe, U. et al. (2017), Using Factorial Survey Experiments to Measure
Attitudes, Social Norms, and Fairness Concerns in Developing Countries,
Sociological Methods and Research, 1-32.

Alexander and Becker Experiment (1)
•

Example from Alexander and Becker (1978) - They were studying
judgments around rape and beatings. Each respondent received one
vignette on each topic. “A third vignette (description of a purse snatching)
was included . . . to distract the respondent's attention thereby making the
intent of the vignettes slightly more ambiguous” (p. 101).

•

NOW FOCUSING JUST ON THE RAPE VIGNETTE. Five dichotomous
variables were systematically varied producing 32 different vignette
versions
1. Victim dress
2. Victim resistance
3. Victim marital status
4. Seriousness of the consequences to the victim
5. Victims’ relationship with the assailant

•

These variables had been previously identified in the literature as
influencing the attribution of blame.

•

See the Day 3 Appendix for the actual vignette.

Alexander, C. and Becker, H. (1978), The Use of Vignettes in Survey
Research, 42, Public Opinion Quarterly, 93-104.

Alexander and Becker Experiment (2)
Dependent Variables
•

After reading the vignette, the respondent received 3 questions.
1. "How much do you consider this crime to be the fault of the victim?"
(p. 102). From 0 being no fault at all and 10 being victim is
completely at fault.
2. “If you were to assign responsibility for this crime to the following
categories, what would your assignment be?” (p. 102).
Assailant
Victim
Society
Chance

____%
____%
____%
____%
100%

3. Like question 1, but reworded to measure assailant blame.

Alexander, C. and Becker, H. (1978), The Use of Vignettes in Survey
Research, 42, Public Opinion Quarterly, 93-104.

Alexander and Becker Experiment (3)
•

Independent variables
•
•
•
•
•

Halter top and shorts / Flowered print dress (1,0)
Had not struggled / Had struggled (1,0)
Divorced / Married / (1,0)
Minor scratches / Severe lacerations (1,0)
Casual acquaintance / Total stranger (1,0)

In addition, two-factor interactions were also be studied.

Alexander, C. and Becker, H. (1978), The Use of Vignettes in Survey
Research, 42, Public Opinion Quarterly, 93-104.

One Vignette or More? (1)
• Are you coming from the survey side or the experimental
design side?
• Many survey papers show one vignette per respondent that is
randomly chosen from the full factorial design.
• If more than one vignette per respondent, respondents may
start giving the same response across all of the vignettes
(constant response). DEPENDS ON HOW SIMILAR THE
VIGNETTES ARE TO EACH OTHER.

• With more that one vignette per respondent you need to
employ a multi-level / hierarchical model.

Dulmer, H. (2007), Experimental Plans in Factorial Surveys: Random or Quota
Design, Sociological Methods and Research, 35(3), 382-409.

One Vignette or More? (2)
• In contrast, Dulmer (experimental design) starts by assuming
that every respondent gets all vignettes.
• When this is not feasible, respondents are given a
“reduced sample from the entire vignette universe.
• The number of vignettes included into the reduced sample
should remain high enough for estimating respondent
specific regression analyses” (p. 383).
• That is, looking at the variability in how a respondent
answered all the vignettes. But in surveys, we want to
know how the different experimental factors influence the
dependent variable.
Dulmer, H. (2007), Experimental Plans in Factorial Surveys: Random or Quota
Design, Sociological Methods and Research, 35(3), 382-409.

Other Tips for a Factorial SURVEY Design
• Be sure to check if you end up with any unrealistic
vignettes because of a certain combinations of
factors.
• Introducing more factors/levels reduces statistical
power, but a larger sample sizes compensates for
this.
• Use more than one dependent variable so that your
findings will be more stable.

Taylor, B. (2006), Factorial Surveys: Using Vignettes to Study Professional
Judgement, British Journal of Social Work, 36(7), 1187-1207.

Designing Multi-Item Scales
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I often get lost in details and lose sight of the
'big picture'

T F

I have accomplished far more than others give
me credit for.

T F

I avoid working with others who may criticize
me.

T F

Multi-Item Scales are . . .
•

More reliable than single survey questions because many
items (survey questions) are used to measure the construct
of interest

•

Assumed to measure latent / theoretical variables that are
not observed by direct mean

•

Constructed based on psychometric principles

Some introductory psychometrics are in the DAY 3 APPENDIX.
•

If you are interested in pursuing multi-items scales, that best
thing is to purchase
DeVellis, R.F. (2017), Scale Development: Theory and
Applications, 4th Edition, Thousand Oaks, CA: Sage.

Some Excerpts
from existing Multi-Item
Scales

Excerpt from
Personality Questionnaire (PDQ-4+)
I often get lost in details and lose sight of
the 'big picture'

T F

I have accomplished far more than others
give me credit for.

T F

I avoid working with others who may
criticize me.

T F

99 items overall!
Hyler, S.E., PDQ-4+ Personality Questionnaire, New York State
Psychiatric Institute.

Classical Measurement Theory:
The Reliability of a Multi-item Scale Will Increase

• As the number of items increase
• As the number of answer categories increase
• As the quality of the items increase
•

This assumes the use of Cronbach’s Alpha to measure reliability. In principle,
Cronbach’s Alpha can range from 0=no reliability to 1=perfect reliability.
More on Cronbach’s Alpha in the Day 3 APPENDIX.

• Scales for survey questionnaire can have
fewer items and more answer categories!

Excerpt from Youth Employment Survey by
Roger Thomas
Strongly
Agree

Agree

Disagree

Strongly
Disagree

On the whole I am satisfied
with myself

1

2

3

4

At times I think I am no
good at all

1

2

3

4

I feel that I have a number
of good qualities

1

2

3

4

I feel that I do not have
much to be proud of

1

2

3

4

AVOID AGREE/DISAGREE!

Avoid Agree/Disagree Questions (1)
The Most Problematic Question Format!
Fuller Description and References in
Day 1 Appendix
SUMMARY: Agree/disagree questions are . . .
1. More cognitively complex than a rating scale
(Fowler,1995)
2. Hard to write (Often end up with more than one
dimension) (Fowler,1995; Converse and Presser, 1986)
3. Prone to acquiescence bias (agreeing to a statement
regardless of its content) (many authors)

Avoid Agree/Disagree Questions (2)
Agree/Disagree (continued)
4. Prone to response contraction bias
• Fowler (1995, p. 66) explains how “research shows that response
style may have more to do with people’s willingness to choose the
extreme response than with differences in the opinions being
reported” on agree/disagree questions.

Avoid Agree/Disagree Questions (3)
Agree/Disagree (continued)

5. Problematic due to confounding direction (whether agree or not)
with extremity (how strongly you feel about the issue) (Fowler,
1995)
6. Less reliable than a rating question format (Saris et al, 2010)
7. Less valid than a rating question format (Saris et al, 2010)
8. If the statement is in the middle of the attitude continuum,
disagree makes no sense (respondent might disagree because
attitude more positive or more negative) (Fowler, 1995)

Excerpt from Youth Employment Survey by
Roger Thomas
THE PEOPLE WHO MOSTLY TELL ME WHAT TO DO AND ARE
IN CHARGE OF ME AT WORK

Are strict
Always treat
me fairly
Trust me to work
on my own

Are easy-going
Often treat me
unfairly
Don’t trust me to
work on my own

This is semantic differential – Can be used, but is often confusing in
self-administered questionnaires. Also could use more categories.

DeVellis’ Guidelines in Scale Development (1)
1. Determine clearly what it is you want to
measure.
a)

Be guided by theory
•

The boundaries of the phenomenon must be
recognised so the content of the scale does not
inadvertently drift into unintended domains.

•

If no available theory, need well-formulated definition
of the phenomenon.

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage, pp. 105-108.

DeVellis’ Guidelines in Scale Development (2)
b)

Determine level of detail versus generality for scale
Example: ‘Locus of control’ (LOC) (i.e., Do you feel like you
have personal control over your life or does it come from
outside)
Item from general level LOC scale:
• “I feel like what happens in my life is determined by
powerful others” (p. 107).
Item from detailed level (special purpose) LOC scale:
• “If I see my doctor regularly, I am less likely to have
problems with my diabetes” (p. 107).

Note that here DeVellis uses the word ‘specificity’ rather than level of ‘detail’.
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage, pp. 105-108.

DeVellis’ Guidelines in Scale Development (3)
c)

Be VERY specific – You are aiming for 1 latent variable (i.e.,
uni-dimensional) so you can use Cronbach’s Alpha (a way to
measure reality – see Appendix).
Example: Although ‘Job Satisfaction’ may seem like a single
concept, a closer inspection will yield several sub-dimensions:
Satisfaction (a) with pay, (b) with colleagues, (c) with type of
work done, (d) with office facilities, etc.
Even if you eventually want to have an overall ‘Job
Satisfaction’ scale, you need to
• Consciously identify the sub-dimensions, and
• Treat each sub-dimension as its own uni-dimensional
scale building exercise.
• When you are happy with the reliability and validity for
the scales for each of the sub-dimensions, then put them
all together for an overall scale.

DeVellis’ Guidelines in Scale Development (4)
2. Generate an Item Pool
a) Create items that each reflect the scale’s
purpose.
“Although the items should not venture
beyond the bounds of the defining construct,
they should exhaust the possibilities for . . .
items within those bounds” (p. 109).

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage, pp. 109-118.

DeVellis’ Guidelines in Scale Development (5)
b) In the early stages, put in more items than
you think you will need.
•

Use 2 to 4 times as many as your final scale.

•

At beginning stage it is better to be overly
inclusive.

•

Some redundancy is not a bad thing,

•

But avoid trivial redundancy (e.g., using ‘a’ versus
‘the’).

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage, pp. 110-111, 113.

DeVellis’ Guidelines in Scale Development (6)
c) Check all items with respect to question
design principles
A good source for questionnaire design advice is
Fowler, F.J.Jr. (1995), Improving Survey Questions,
London: Sage.

DeVellis’ Guidelines in Scale Development (7)
d) Reverse about half of the items
(i.e., write negatively worded items that represent absence of
construct of interest as well as positively worded items that
represent its presence).
But avoid double negatives, for example
• Use: ‘I feel that I have a number of good qualities’
• Avoid: ‘I don’t feel useless at times’
Reverse items through positive and negative wording, but DO
NOT reverse the ordering of the answer categories as this is
confusing for respondents.

DeVellis’ Guidelines in Scale Development (8)
Reversing items has long been considered good practice
as it . . .
•
•
•

Keeps researchers opinions or goals hidden
Keeps respondents interested
Allows test for ‘acquiescence bias’

However, in the 4th edition of his book, DeVellis (2017)
comments that reversing items may come with “a price to
pay” (p. 117). Reversals of items can be confusing for
[some] respondents;
• Especially if they are completing a long questionnaire or
• If there are very few reversed items.

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage.

DeVellis’ Guidelines in Scale Development (9)
3. Determine the format for measurement
a) Number of answer categories (scale points)
Roughly same reliability can be
achieved with few questions
with many answer categories
versus many questions with 2
answer categories.
On a survey where it is
important to limit the number of
questions, 5 categories is
vastly better than 2! Could
also consider 7 or perhaps 10.
You need to use the same
format for all items in the scale.

Streiner, D., and Norman, G.R. (1994), Health Measurement Scales: A Practical
Guide to Their Development and Use, 2nd Edition, Oxford: Oxford University
Press, p. 36.

DeVellis’ Guidelines in Scale Development (10)
b)

Use of middle alternative?
• Statistics behind multi-item scales assume the items
are interval/ratio.
• Some disciplines ignore this.
• You could consider that addition of middle category to
an ordinal scale makes it closer to interval or instead
use category numbering that reflects the missing
middle category (i.e., 1, 2, 4, 5 rather than 1, 2, 3, 4).
c) Adjectives versus numbers? (Adjectives are easier for
respondents.)
d) “Chose a time frame for a scale actively rather than
passively” (p. 134).
• Are you studying an enduring belief or a fluctuating
condition?
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage.

DeVellis’ Guidelines in Scale Development (11)
e) Specify types of response formats (DeVellis, 2017, pp.
126-133)
• Likert (Agree/Disagree) scale
• The most common format and the most
problematic one. (See DAY 1 APPENDIX - eight
key problems – THIS IS NOT IN DEVELLIS)
• Rating Scale
• Semantic Differential (remember this is challenging
for respondents when no interviewer is present to
help)
• Etc.
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage, pp. 126-133.

Example of Low Reliability and Poor Scale (1)

Example of Low Reliability and Poor Scale (2)

Alpha = .1287
Student Designed Scale from Questionnaire Design Course,
University of Michigan, 2002

DeVellis’ preferences for Cronbach’s Alpha
For group data:

<.60 unacceptable
.60-.65 undesirable
.65-.70 minimally acceptable
.70-.80 respectable
.80-.90 very good
>.90 consider shortening the
scale
For individual diagnostic: .95+ is essential

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage.

Example of Very Poor Scale (1)

•

Q1. Do you think this statement is true: "In general, Japanese goods are
more prestigious than American products". Please choose one.

(very unlikely)

1

2

3

4

5

6

7

8

9

10

(very likely)

Q2. Could you say agree or disagree in the following opinion? American
people buy Japanese cars because of safety? Please choose one:
Strongly disagree
1
Partly disagree
2
Neither Agree or Disagree
3
Partly agree
4
Strongly agree
5

•

•

Q3. Given that you are buying a used car. There are two cars you like most
which are an American car and a Japanese car. These two cars were made
in 1999 and have the same mileage which is 70,000, and similar other
features. Which one do you choose? Please choose one.
American car
1
Japanese car
2
Q4. Could you say agree or disagree with the following opinion? "Japanese
car produced in the U.S. is American product.“ Please choose one:
Agree
1
Neither agree nor disagree
2
Why? (Specify ____________)
Disagree
3

Student Designed Scale from Questionnaire Design
Course, University of Michigan, 2005

•

•

All of the answer
categories should be
the same.
Items should not have
comparisons. Instead:
Japanese cars are
prestigious, Japanese
cars are safe, etc.
Want one continuum,
e.g., Japanese cars
are ‘very good’ to
Japanese cars are
‘very poor’ – Each
item needs to be
clearly at either end of
this continuum.
Some items are about
products in general –
all should focus on
cars.
Etc. Etc.

Example of Very Poor Scale (2)
Q5. Could you say agree or disagree with the following opinion? Overall, Japanese cars are less expensive
than American cars. Please choose one:
Strongly disagree
1
Partly disagree
2
Neither Agree or Disagree
3
Partly agree
4
Strongly agree
5
Q6. Given that you are receiving a birthday gift that is a car, but you have to choose one out of seven options.
What is your preference? Please give it in order of 1 to 7 with 1 means 'most preferred' and 7 means 'least
preferred'.
BMW
1st :_____
Ford
2nd :_____
Volkswagen
3rd :_____
GM
4th :_____
Toyota
5th :_____
DaimlerChrysler
6th :_____
Honda
7th :_____
Q7. Do you prefer small cars or big cars?
Small cars
Big cars
Neither big nor small

1
2
3

Q8. (If responded small cars in the prior question) Please name 5 brands that have small cars.

Student Designed Scale from Questionnaire Design Course
University of Michigan, 2005

Example of High Reliability, But Overly Redundant Scale (1)

Example of High Reliability, But Overly Redundant Scale (2)

Cronbach’s Alpha = .88 (.88 is considered very good)

Student Designed Scale from Questionnaire Design Course
University of Michigan, 2002

Example of Good Scale (1)
SCALE IS UNIDIMENSIONAL! ALPHA IS .9551!
FROM THE ITEM TO TOTAL ANALYSIS OF SCALE:
THE MEAN FOR “H” (I NEVER FIND STRENGTH IN MY RELIGIOUS
BELIEFS” IS LOWER THAN THE REST (PEOPLE DON’T WANT TO
ADMIT THEY “NEVER” TO THIS – THIS ITEM IS MORE EXTREME
THAN THE OTHERS) AND ITS ITEM TO TOTAL CORRELATION IS
SLIGHTLY LOWER THAN REST, BUT THIS IS NOT PROBLEMATIC.
DROPPING “H” WOULD ONLY INCREASE ALPHA FROM .9551 TO .9580
WHICH IS NEGLIGIBLE.

ROLE OF RELIGION SCALE
7. The following items concern the role of religion in your own life. Please mark the box that best
represents how true each of the following statements is for you personally.
MARK ONE BOX ONLY 

a.

b.
c.

Completely
True

Mostly True

Somewhat
True

Not Very
True

Not at all
True











Attending religious services is an
essential activity in my life.



Religion is a minor part of my life.



1

1

















2

2

3

3

4

4

Student
Designed
from
Questionnaire Design Course
How I live my
life is greatly Scale
influenced
by



my religious beliefs. University of Michigan,
2004 
1

2

3

4

5

5



5

Completely
True

Mostly True





Somewhat
True

Not Very
True

Not at all
True







Example of Good CMT Scale (2)
a.

b.
c.

d.

e.

f.

g.
h.

Attending religious services is an
essential activity in my life.



Religion is a minor part of my life.



How I live my life is greatly influenced by
my religious beliefs.



When I have problems, I turn to my
religious beliefs first.



I make decisions without considering my
religious beliefs.



My religious beliefs provide comfort in
difficult times.



Prayer is an important part of my life.



I never find strength in my religious
beliefs.



1

1

1

1

1

1

1

1

































































2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

Student Designed Scale from Questionnaire Design Course
University of Michigan, 2004

5

5

5

5

5

5

5

5

WORKSHOP 6
Multi-Item Scale In-Class Exercise
•

Following Steps 1-3 suggested by DeVellis,
your goal is to design a uni-dimensional scale
with 8 to 12 items.

•

Your topic is attitudes towards working mothers.
1. Decide upon your population
2. See if there are sub-dimensions within your objective
(if yes, choose just one for this workshop)
3. Decide on your response format
4. Generate appropriate items

Questionnaire Issues
with Translations

Translations
• “Survey methodologists generally agree that

standardized question meaning is essential to sound
survey measurement.

• The task of ensuring a standard meaning is complex

when surveys are administered in a single language.

• When surveys are administered in multiple languages,

the complexity is magnified because meanings must be
standard not only within languages but also across
them” (pp. 264-265).

Forsyth, B.H., et al. (2007), Methods for Translating an English-Language Survey
Questionnaire on Tobacco Use into Mandarin, Cantonese, Korean, and Vietnamese,
Field Methods, 264-283.

Lost in Translation
(Found on the Internet – Veracity Unknown)

• Coors put its slogan, 'Turn it loose,' into Spanish, where it was
read as 'Suffer from diarrhea'.
• Scandinavian vacuum manufacturer Electrolux used the
following in an American campaign: Nothing sucks like an
Electrolux
• When Gerber started selling baby food in Africa, they used the
same packaging as in the US, with the beautiful Caucasian baby
on the label. Later they learned that in Africa, companies
routinely put pictures on the label of what's inside, since most
people can't read.
• Pepsi's 'Come alive with the Pepsi Generation' translated into
'Pepsi brings your ancestors back from the grave', in Chinese.
• Frank Perdue's chicken slogan, 'it takes a strong man to make a
tender chicken' was translated into Spanish as 'it takes an
aroused man to make a chicken affectionate'.
From JPSM Course in Questionnaire Design, 2005, Campanelli and Caspar, material
by Caspar.

Translation Approaches: Overview
• Word-for-word translation
• Literal translation

• Conceptual translation
• Back translation
• Machine translation
• Translation by team / committee

Word-for-Word Translation
• Each word translated from source language (SL)
to target language (TL), retaining order and
grammar of SL.
• This can help understand cultural differences
embedded in different languages.

• Judgment and intuition are involved in selection
of translated terminology.
• This is not appropriate for use under most
circumstances.
Fisher, S. and Gerber, E. (2002), Issues in Translating Surveys: Methods and
Approaches, presentation at the International Conference on Questionnaire Design,
Evaluation, and Testing in Charleston, SC on November 16, 2002.

Literal Translation
• Translation follows the source text closely
and produces a text that conveys the
same meaning as the source text.
• Product displays fluent and correct syntax
in the target language.

Fisher, S. and Gerber, E. (2002), Issues in Translating Surveys: Methods and
Approaches, presentation at the International Conference on Questionnaire Design,
Evaluation, and Testing in Charleston, SC on November 16, 2002.

Conceptual Translation
• Thought, sense and meaning of the source text is
conveyed by the target text.

• However, resulting translation does not
necessarily use the same syntax or form as the
source text.
• Most likely appropriate for a survey question
containing idioms and extraneous clauses in the
source language.

Fisher, S. and Gerber, E. (2002), Issues in Translating Surveys: Methods and
Approaches, presentation at the International Conference on Questionnaire Design,
Evaluation, and Testing in Charleston, SC on November 16, 2002.

Back Translation (1)

• An initial translation is completed from the
SL to the TL.

• A second translation is performed by a
different translator from TL back to the SL.
• Both text versions in the original language
are compared.
• Differences are flagged as 'problems to be
resolved‘.
Fisher, S. and Gerber, E. (2002), Issues in Translating Surveys: Methods and
Approaches, presentation at the International Conference on Questionnaire Design,
Evaluation, and Testing in Charleston, SC on November 16, 2002.

Back Translation (2)
PROBLEMS

• Errors can occur in either direction when the wrong
meaning is selected in either the SL or TL.
• Translators may keep grammatical forms of SL
producing TL that allow second SL version to be
translated easily, but TL version may be awkward.
• A good translator can produce a good back translation
that 'masks' the problems in the TL translation (i.e., the
two SL versions match, but the TL translation is poor);
thus, hidden errors are compounded.
Fisher, S. and Gerber, E. (2002), Issues in Translating Surveys: Methods and
Approaches, presentation at the International Conference on Questionnaire Design,
Evaluation, and Testing in Charleston, SC on November 16, 2002.

Back Translation (3)
•
•
•
•
•

'Das Leben in vollen Zϋgen genießen'
Translator has German as main language.
Translator uses a literal approach.
Is translated as 'Enjoy life in full trains'.
German team now have a translation in English but
cannot tell how good this is.
• They have it back translated into German.
• It translates back as 'Das Leben in vollen Zϋgen
genießen'
• The team concludes the English version is okay!
Harkness, J., (2003), Questionnaire Translation in Comparative Research, in
Harkness, et al., (eds), Cross-Cultural Survey Methods, New York: Wiley, pp.
35 – 56.

Back Translation (4)
ADDITIONAL PROBLEMS from Harkness
• Back translation does not provide the rich detail
needed to assess whether a translation is
adequate, in particular where the material
involved is needed for comparable
measurement across countries.
• Makes no contribution to deciding what counts
as 'like' or 'unlike' in the two source language
versions.
Harkness, J., (2003), Questionnaire Translation in Comparative Research, in
Harkness, et al., (eds), Cross-Cultural Survey Methods, New York: Wiley, pp.
35– 56.

Back Translation (5)
• ADDITIONAL PROBLEMS from Douglas and Craig
• “. . . a single back translation in isolation does not provide a
reliable instrument in the target language.
• Although [it yields a] . . . correct literal translation, it does not
help assess whether the questions
• have equivalent meaning or
• are devoid of cultural bias.

• Even in catching errors, much depends on the back translator’s
• understanding of a question
• and its purpose.

• . . . a mechanistic application of back translation, without
adjustments, is unlikely to result in an instrument that will
produce reliable and valid results” (p. 39).
Douglas, S.P. and Craig, C. (2007), Collaborative and Iterative Translation: An
Alternative Approach to Back Translation, Journal of International Marketing, 30-43.

Machine Translation (1)
• Machine translation (MT) has improved greatly since its birth in
the 1950s.
• It has moved from rule-based to example-based to statisticalbased to neural-based.
• Statistical MT “is not equally successful for all language pairs. . .

As statistical machine translation has almost reached the limits
of its capacity, neural machine translation is becoming the
technology of the future” (p. 1).
• Statistical MT is part of corpus linguistics. “Statistical MT utilises
statistical models generated from the analysis of texts, being either
monolingual or bilingual” (p. 3).

• “Neural MT is a deep learning-based approach to MT that uses a
large neural network based on vector representations of words” (p. 5).
Maucec, M.S. and Donaj, G. (2019), Machine Translation and the Evaluation of Its
Quality, in Recent trends in Computational Intelligence, Open access through
https://www.intechopen.com/books/recent-trends-in-computationalintelligence/machine-translation-and-the-evaluation-of-its-quality

Machine Translation (2)
• Major problems of MT systems concern
ambiguity, homonymy, and alternative
structures.
• Idioms have connotations not present in their
literal usages (e.g., 'out of sight, out of mind' to
'invisible idiot').
• Syntactic analysis based largely on identification
of grammatical categories: nouns, verbs,
adjectives, etc. (e.g., 'light'); homonyms can be
disambiguated by syntactic analysis.
Fisher, S. and Gerber, E. (2002), Issues in Translating Surveys: Methods and
Approaches, presentation at the International Conference on Questionnaire Design,
Evaluation, and Testing in Charleston, SC on November 16, 2002.

Machine Translation (3)
• “Human translation still provides the best translation quality,
but it is, in general, time-consuming and expensive.
• Integration of human and machine translation is a promising
workflow for the future.
• Machine translation will not replace human translation, but it
can serve as a tool to increase productivity in the translation
process” (p. 1).
_______________________________________________________________________________________________________________

• LINGUISTICS – Best approach seen as integration of human
and machine translation.
• SURVEYS – Best approach seen as translation by team /
committee.
Maucec, M.S. and Donaj, G. (2019), Machine Translation and the Evaluation of Its
Quality, in Recent trends in Computational Intelligence, Open access through
https://www.intechopen.com/books/recent-trends-in-computationalintelligence/machine-translation-and-the-evaluation-of-its-quality

Harkness Strongly Advocates TeamBased Translation
•

TRAPD - 3 Stages to develop

• Translators should be skilled practitioners who have received
training on translating questionnaires.
• Reviewers need to have at least as good language abilities as the
translators but also must be familiar with questionnaire design
principles as well as the study design and topic.
• Adjudicating body is responsible for making final decisions.
•

Followed by
• Pretesting
• Documentation

•

“All or some of these procedures may need to be repeated at different
stages” (p. 38).
Harkness, J., (2003), Questionnaire Translation in Comparative Research, in
Harkness, et al., (eds), Cross-Cultural Survey Methods, New York: Wiley, pp.
35 – 56.

Forsyth and colleagues used TRAPD.

Forsyth, B.H., et al. (2007), Methods for
Translating an English-Language Survey
Questionnaire on Tobacco Use into Mandarin,
Cantonese, Korean, and Vietnamese, Field
Methods, 264-283.

•

Team-Based Translation (2)

Cognitive Interviewing
Step 4 was a Cognitive Interview Pretest

• “Our findings suggest that when appropriately structured,
cognitive interviews that feature flexible probing can be
useful for identifying a range of problems in survey
translations, even after translations have been developed
using currently accepted methods” (p. 13).
• In the paper there are lots of good recommendations for
future practice in the using cognitive interviews to test
translations.

Levin, K. et al. (2009), Using Cognitive Interviews to Evaluate the Spanish-Language
Translation of Dietary Questionnaire, Survey Research Methods, 3(1).

Team-Based Translation (3)
4 recommendations for doing team-based translations

• “Use SLCs [survey language consultants] throughout the
translation and evaluation process.
• Integrate initial translation activities with subsequent review and
testing.
• Use SLCs as cognitive interviewers.
• Include proactive quality control measures, particularly during
cognitive interviewing.
• This step is important even when interviewers are highly
skilled” (pp. 280-281).
A much more detailed list of 'lessons learned' is in the paper.
Forsyth, B.H., et al. (2007), Methods for Translating an English-Language Survey
Questionnaire on Tobacco Use into Mandarin, Cantonese, Korean, and Vietnamese,
Field Methods, 264-283.

Team-Based Translation (4)
• Using one translator saves money, but “relying on
one person to provide a questionnaire translation is
problematic, in particular if no team-based
assessment process follows.
• A translator working alone has no opportunity to
discuss and develop alternatives.
• Regional variance, idiosyncratic interpretations,
and inevitable translator black spots are better
handled if several translators are involved and an
exchange of version and view is part of the review
process” (p. 40).
Harkness, J., (2003), Questionnaire Translation in Comparative Research,
in Harkness, et al., (eds), Cross-Cultural Survey Methods, New York:
Wiley, pp. 35 – 56.

Day 3 Appendix
Alexander and Becker Vignette Example
Some Psychometrics Behind Multi-Item Scales

Alexander and Becker Vignette (1)
“Respondents read and reacted to two crime descriptions. The use of
two similar forms of the vignette afforded each respondent the opportunity to judge the relative responsibility of a rape as well as a beating
victim. The two vignettes differ systematically with respect to the five
variables mentioned above, and also varied in minor irrelevant details in
order not to make the task appear too repetitive. One vignette form
reads as follows:
At 9:00 P.M. on July 21, 1975, a woman departed a downtown
department store and proceeded toward her car which was parked on a
side street. A man who was walking in the same direction began to follow
her and less than one block from her car, stopped her. The victim was
(RAPED / BEATEN). The assailant fled on foot taking with him the
contents of her purse.”

Alexander, C. and Becker, H. (1978), The Use of Vignettes in Survey
Research, 42, Public Opinion Quarterly, 93-104.

Alexander and Becker Vignette (2)
“Police investigation disclosed the victim to be Rita Saunders, a
(MARRIED / DIVORCED) 25 year-old white female, 5'3" tall and 120 lbs.
She was interviewed in the hospital emergency room where she stated
that her assailant was a (CASUAL ACQUAINTANCE / TOTAL
STRANGER) and that she (HAD NOT STRUGGLED WITH HIM / HAD
STRUGGLED WITH THE ASSAILANT, BITING AND SCRATCHING
HIM).
At the time of the interview' Rita was wearing a (HALTER TOP AND
SHORTS / FLOWERED PRINT DRESS). Medical examination disclosed
that she had (SUSTAINED MINOR SCRATCHES AND BRUISES / HAD
SEVERE LACERATIONS AND A BROKEN JAW) as a result of the
attack. Anthony Simon, 5' 11", 180 lbs. white male was later
apprehended and charged with (RAPE / ASSAULT).”

Alexander, C. and Becker, H. (1978), The Use of Vignettes in Survey
Research, 42, Public Opinion Quarterly, 93-104.

Some Psychometrics Behind
Multi-Item Scales

The Domain of Psychometrics
• Was originally concerned with
measurement of sensations and
intellectual abilities.
• Now psychometric concepts and methods
are applied to diverse psychological and
social phenomena.
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage, p.12.

Latent Variables
• A measurement scale is a collection of
items intended to reveal levels of
theoretical variables not readily
observable by direct means. These are
typically called ‘latent variables’.
• The ‘latent variables’ are the presumed
cause of the item values.

Latent Variable Example (1)

Note this is just a simple example.
In real life you need at least 3 or 4 items per sub-dimension.

Multi-Item Attitude Scales
• From a psychometric perspective, we can consider that
every answer that we receive from a survey question
consists of two parts.

Survey Answer (x) =
True Value (T) +
Random Measurement Error (e)
“Errors, by being random, are assumed to be from a
population with a mean of zero. This implies that with
multiple observations, errors will tend to average zero” (p.
10).

Spector, P. (1992), Summated Rating Scale Construction: An Introduction,
Thousand Oaks, CA: Sage.

Latent Variable
Example (2)

Assumptions for the Basic Model
• In addition to the assumption that error is
random, it is assumed that
• Errors are not correlated with each other,
• Errors are not correlated with the true score,
and

• The latent variable affects all items.
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage, pp. 29-30.

General Definition of Reliability and Validity
Reliability refers to the extent to which our
measurement process provides consistent
results.
Validity refers to the extent to which our
measurement process is measuring what we
intend to be measuring.

Differences Between Disciplines
Could consider the following

Psychometrician
Unreliability
Invalidity

Survey Statistician
Simple variance1
Bias

There is distinction made between simple variable errors (i.e., random mistakes or 'noise') and
correlated variable errors. For example, correlated interviewer variance is where an individual
interviewer may have exerted systematic influence on his or her respondents but each interviewer
is doing this differently so that the overall effect is still a variable error. Coders can also introduce
simple and correlated variance.

1

Basic Model Assumptions and 'Validity'
• Note that in the Basic Model (of Classical Measurement
Theory), the error term is random and cancels out over multiple
observations
• The model thus eliminates the possibility for bias (such as
acquiescence response set or bias due to social desirability)
(Spector, 1992). (See also, Biemer and Stokes, 1991, for extensions to the
basic model.)

• Interestingly, with no possibility for bias, the survey statistician
would argue that 'validity' can not be assessed.
• Psychometricians have different ways to look at validity

Spector, P. (1992), Summated Rating Scale Construction: An Introduction,
Thousand Oaks, CA: Sage.
Biemer, P. and Stokes, S.L. (1991), Approaches to the Modeling of Measurement
Error, in: P.P. Biemer, R.M. Groves, L.E. Lyberg, N.A. Mathiowetz, and S.
Sudman (eds), Measurement Errors in Surveys, New York: John Wiley and
Sons, Inc.

Psychologists Recognise Several
Types of Validity (1)
• Theoretical (construct) validity
• “. . .concerned with the theoretical relationship
of a variable . . . to other variables.

• It is the extent to which a measure ‘behaves’
the way that the construct it purports to
measure should behave with regard to
established measures of other constructs” (p.
95).
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage.

Psychologists Recognise Several
Types of Validity (2)
• Empirical validity (criterion, predictive, and
concurrent validity)
• Empirical validity is practical rather than theory driven. It is
about the results of the empirical analysis.
• The same data can be used to show both Theoretical and
Empirical validity. “The difference resides more in the
investigator’s intent than in the value obtained” (pp. 95-96).

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage.

Psychologists Recognise Several
Types of Validity (2a)
• Empirical validity (criterion validity)
• “In order to have criterion-related validity, . . . an item or scale
is required to have only an empirical association with some
criterion or ‘gold standard’ (DeVellis, 2017, p. 92).

• For example, “the General Health Questionnaire was
validated against the Present State Examination”. In the
social sciences it “is far from clear what the test of criterion
validity would be” (Heath and Martin, 1997, p. 80).

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage.
Heath, A. and Martin, J. (1997), Why are there so Few Formal Measuring
Instruments in Social and Political Research? In Lyberg et al. (eds), Survey
Measurement and Process Quality, New York: Wiley.

Psychologists Recognise Several
Types of Validity (2b)
• Empirical validity (Predictive/Concurrent/Postdictive)
• Predicitive validity – comparing the scale to the accuracy of its
predictions
• Concurrent validity – comparison in the same time frame
• Postdictive validity – comparison after the fact
• (Note it is not about time, but the strength of the empirical relationship)

• “Predictive validity . . .appears to be problematic in the social
sciences, given the shortage of explicit theories about the
determinants of behaviour” (e.g., attitudes to behaviour link Heath and Martin, 1997, p. 80).
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage, p. 92.
Heath, A. and Martin, J. (1997), Why are there so Few Formal Measuring
Instruments in Social and Political Research? In Lyberg et al. (eds), Survey
Measurement and Process Quality, New York: Wiley.

Psychologists Recognise Several
Types of Validity (2c)
• Theoretical and Empirical Validity
• CORE ISSUE

• “It is difficult to specify in advance the strength of
relationships with other variables that would be
acceptable as evidence of validity” (p. 81).
• “Correlations with background variables . . . Provide
only weak evidence of construct validity” (p. 81).
• “What works best is to compare to alternative
measures of the same concept” (p. 82).
Heath, A. and Martin, J. (1997), Why are there so Few Formal Measuring
Instruments in Social and Political Research? In Lyberg et al. (eds), Survey
Measurement and Process Quality, New York: Wiley.

Psychologists Recognise Several
Types of Validity (3)
• Content validity

• Refers to the degree that one has representatively
sampled from the domain of meaning that a
particular construct is intended to measure.
Bohrnstedt, G.W., (1983), Measurement, in P. Rossi, et al. (eds),
Handbook of Survey Research, New York: Academic Press, 70-122.

• E.g., all vocabulary taught to 12 years olds could
be documented and then it would be easy to do a
random subset.
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage.

Psychologists Recognise Several
Types of Validity (4)
• Face validity

• Face validity is the investigator’s subjective judgment
that the instrument is measuring what it is supposed to
be measuring.
Bailey, K.D. (1978), Measurement, Chapter 4, in Methods of Social
Research, New York: The Free Press, Macmillan.

• “Face validity is generally considered the weakest form
of validity, yet in the social sciences much emphasis is
placed (at least implicitly) on the face validity of
individual items” (p. 79).
Heath, A. and Martin, J. (1997), Why are there so Few Formal
Measuring Instruments in Social and Political Research? In Lyberg
et al. (eds), Survey Measurement and Process Quality, New York:
Wiley.

Psychometric Ways to Measure
Reliability (1)
• Remember . . .
Survey Answer (x) =
True Value (T) + Random Measurement Error (e)
• Reliability is defined as



x 
 1


2
T
2
x

2
e
2
x

• It is the ratio of the true score variance to the observed
variance.
• It ranges from 0 (no reliability) to 1 (perfect reliability).

Psychometric Ways to Measure
Reliability (2)
• In order to measure reliability, we need multiple
measurements of the same concept. Possibilities
are . . .
• Test-retest method
• Alternative forms / Split halves
• Internal-consistency approach: Cronbach’s
Alpha.

Psychometric Ways to Measure Reliability (3)
Test-Retest Scheme (A)
Using the same question at two points in time
(and the assumptions behind parallel
measures) one can generate an estimate of
reliability from the correlation of the two
measures.
Problems
• Often researcher can only afford to run the survey
at one time point.
• Respondent’s memory can inflate reliability
estimate.

Psychometric Ways to Measure Reliability (4)
Test-Retest Scheme (B)
Problems (continued)
• Reactivity – The very process of measuring a
phenomenon can induce change in the
phenomenon itself.
• If bias is present, probably same bias at each
occasion, thereby violating the assumption that
the errors should be unrelated.
• True change cannot be distinguished from
unreliability (at least 3 time points are needed to
separate these two).

Psychometric Ways to Measure Reliability (5)
Alternative Forms
Alternative Forms
• Involves using two completely equivalent (strictly parallel) versions of the
same scale and administering them both during the same survey to the
same people.
• Reliability can be computed from correlation of the scores from one
combined set of items with the scores from the other combined set.
Problem
• Very rare to have “two versions of a scale that conform strictly to the
assumptions of parallel tests” (pp. 61-62).

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage.
• “Note. Hardly ever practical.”
Shiu, E. (2010), Reliability, Validity, Generalizability and the Use of Multi-Item
Scales, Presentation Slides October 2010, Department of Marketing,
Strathclyde University. http://www.slideshare.net/DrAkterCMC/reliabilityvalidity-generalizability-and-the-use-of-multiitem-scales

Psychometric Ways to Measure Reliability (6)
Split Halves
Split Halves
• Involves dividing an existing scale into two subsets
and correlating the subsets to assess reliability.
• Different types (first half-last half; odd-even, balanced
halves, random halves).

• “The correlation between two split-halves yields a
reliability estimate for each half of the whole set of
items” (p. 64) which needs to be adjusted to reflect
the entire scale.
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage, pp. 62-66.

Item Types that Facilitate the Use of
Cronbach’s Alpha
• In order to use Cronbach’s Alpha, the
items need to be 'parallel', 'tauequivalent' or 'congeneric‘.

Item Types that Facilitate the Use of Cronbach’s Alpha (1)
Parallel Measures

• All reflect the same latent concept T.
• Each of the items of the scale is precisely as
good a measure of the latent variable as any
other of the scale items.
• Each item has the same total variance.
• Each of the items of the scale has the same
variance of the error.
DeVellis, R.F. (2017), Scale Development: Theory and
Applications, 4th Edition, Thousand Oaks, CA: Sage, pp. 30-33.

Parallel Measures Look Like This

Numbers are
standardised path
coefficients
Each one expresses
the strength of the
casual relationship
between the
variables joined by
the arrow.

Item Types that Facilitate the Use of Cronbach’s Alpha (2)
• If items are parallel the correlation between any
two items will be the same as the correlation
between any other two items.
• Thus, if two measures are parallel, their
correlation is their reliability.
• Unfortunately, finding truly parallel measures is
extremely difficult!

• Other models exist.

Item Types that Facilitate the Use of Cronbach’s Alpha (3)
Tau-Equivalent Measures

• More relaxed assumptions.
• The total variance of each item no longer has
to be the same.
• The error variance of each item no longer has
to be the same.
• But unstandardized path coefficients are
assumed to be the same.

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage, pp. 33-34.

Tau-Equivalent Measures Look Like This

Numbers are
UNSTANDARDIZED
path coefficients
Here the unstandardized coefficients
show equal influence from the latent
variable. But because the total
variance of each item and of each
error term is no longer constrained to
be equal, the standardised path
coefficients will look different
(unstandardized coefficients measure
the 'amount' rather than the
'proportion' of influence).

Reliability is no
longer the simple
correlation
between any two
items.

Item Types that Facilitate the Use of Cronbach’s Alpha (4)
Congeneric Measures
• Assumptions are further relaxed . . . items no
longer need to bear equally strong relationships
to the latent variable.

• Both standardised and unstandardized path
coefficients are different.

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage, p. 34.

Congenic Measures Look Like This

Numbers are
standardised path
coefficients.
Survey items are
differentially
influenced by the
latent variable (i.e.,
are differentially
effective at
measuring it).

Reliability is no
longer the
simple
correlation
between any
two items.

Item Types that Facilitate the Use of Cronbach’s Alpha (5)
Common Factor Model
• Is the most general model.
• Allows items to load on more than one latent T.
• Allows for systematic as well as random
measurement error.

Common Factor Model Could Look Like This

Some Further Points about
Parallel, Tau-Equivalent, and Congeneric Models (1)
Parallel, Tau-Equivalent, and Congeneric models
• Are all models that reflect 1 underlying latent variable
(i.e., they are unidimensional).
• Are consistent with the assumptions behind the basic
measurement model.

• Facilitate the use of Cronbach’s Alpha to measure
reliability
• Are part of Classical Measurement Theory (CMT)

Some Further Points about
Parallel, Tau-Equivalent, and Congeneric Measures (2)
From the questionnaire design side
•

One aims to write parallel items with each item being an
equal reflection of the latent variable.

•

These, however, are very difficult to write!

•

One is often happy simply have Tau-Equivalent or
Congeneric items.

•

What you hope to avoid is the situation where (although
you intended to only have one latent variable) you
ended up with more than one! (Like the Common Factor
Model)

Some Further Points about
Parallel, Tau-Equivalent, and Congeneric Measures (3)
From the questionnaire design side (continued)

•

You also want to avoid violations of the assumptions of
the basic measurement model, such as a correlation
between some of the error terms. (See Common Factor
Model)

•

Exploratory factor analysis can be used to determine the
situation your actual data reflect (e.g., one latent
variable or more than one).

•

Confirmatory factor analysis can be used to explore
violations of the assumptions of the basic measurement
model (e.g., correlation between two of the error terms).

Classical Measurement Theory vs.
Other Approaches
• Parallel, Tau-equivalent, Congenic, and Common Factor
Models are all part of Classical Measurement Theory (CMT).
• CMT focuses on creating scales with equivalent indicators of the same
underlying concept.

• It is useful to know that other approaches, in which the items
are purposefully designed to mark different thresholds or
abilities, do exist:
• Guttman and Thurstone scales
• Item Response Theory (IRT) Models

Cronbach’s Alpha (1)
• Cronbach’s Coefficient Alpha uses an internal consistency
method for calculating reliability. It ranges from 0 for no
reliability to 1 for perfect reliability for a set of items.

• It is widely used. (There are also alternative measures.)
• A scale is internally consistent to the extent that its items are all
measuring the same thing (i.e., unidimensional scales (parallel,
tau-equivalent or congeneric).
• Unidimensionality can be determined with factor analysis.

DeVellis, R.F. (2017), Scale Development: Theory and
Applications, 4th Edition, Thousand Oaks, CA: Sage, pp. 42-43.

Cronbach’s Alpha (2)
• Alpha involves a comparison of the sum of the
variance of the individual survey items
(  i2 ) with the variance of the total scale
(  y2 ).
• The variance of the total scale, Y, includes two
components: (a) the sum of the variances of the
2

individual items (  i ) plus the sum of the
covariances between all pairs of items.
DeVellis, R.F. (2017), Scale Development: Theory and
Applications, 4th Edition, Thousand Oaks, CA: Sage, pp. 46-50.

Cronbach’s Alpha (3)
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DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th Edition,
Thousand Oaks, CA: Sage.

Cronbach’s Alpha (4)
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•

When items are uncorrelated the sum of the variances of
the individual items (  i2 ) and the variance of the total
scale (  y2 ) are equal (i.e., there are no covariances), and
alpha = 0.

•

As items become more and more inter-correlated, the
variance of the total scale increases, but the sum of the
individual items variances stays the same. Thus the last
term will get smaller and 1 minus the last term will get
bigger.
DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage.

Cronbach’s Alpha (5)
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k
k  1 is a correction factor to adjust for the number of

elements (where k is the number of items).
The total number of elements in the variance/covariance
matrix is k2.
k are unique.
k2 - k are joint.
2
k
k
Thus, the correction is


k2  k

k 1

DeVellis, R.F. (2017), Scale Development: Theory and Applications, 4th
Edition, Thousand Oaks, CA: Sage.

Cronbach’s Alpha (6)
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•

Note that alpha is the lower bound to the reliability of an
unweighted composite of k items.

•

If the items are parallel or tau-equivalent, alpha equals the
reliability.

•

Unless the items are substantially different from tauequivalent, alpha will still give a good estimate of the
reliability.

Bohrnstedt, G.W., (1983), Measurement, in P. Rossi, et al (eds), Handbook
of Survey Research, New York: Academic Press, 70-122.

