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Teaching Quantitative Methods Vignettes
Using Learning by Doing to teach the development of a
Likert scale for measuring attitude

Jean-Sébastien Renaud ™ “ and Pierre Valois ®

2Université Laval

Abstract m Knowing how to create Likert scales in quantitative research is almost
a necessity. This vignette presents an activity to help students learn how to develop
an attitude scale using Likert’s method, attitude being a key concept in psychology
and related fields. Inspired by various learning theories and principles (e.g., andr-
agogy, guided practice), this activity provides a hands-on project that mimics the
real-world process of developing an attitude scale. Guided by the teacher, the stu-
dents choose and define an attitude object, generate an item pool, review the items
and determine which ones to keep for the scale, administer the scale to a sample of
participants, and evaluate the reliability of the scale using the collected data. This
activity helps students put theory into practice.
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Concept to be presented

Courses in quantitative methods need to present the var-
ious steps of a quantitative research process. Although
there are slight variations among authors regarding these
steps (e.g., Chu, 2024; Cooper & Schindler, 2006), the pro-
cess can be summarized in five phases (Fortin & Gagnon,
2022):

1. Conceptual: includes the research question, literature
review, theoretical framework, aim, objectives, and hy-
potheses.

2. Methodological: concerns the choice of research design
and sampling method, definition of the population, in-
strument selection or development, and ethical consid-
erations.

Empirical: refers to the data collection process.

4. Analytical: concerns data analysis, results interpreta-

tion, and conclusions.

5. Reporting: refers to the communication of research re-
sults through various channels, such as scientific pa-
pers and presentations, and to a variety of audiences.
The need to develop a scale usually arises during the

methodological phase when data collection instruments

w

must be selected. Indeed, measurement scales are one
of the most popular data collection instruments and re-
searchers frequently need to develop one or more scales
for a project.

Learning how to develop a measurement scale is there-
fore essential for graduate students in psychology and re-
lated fields. In the context of a course on quantitative re-
search methods, it is thus appropriate to discuss it during
the methodology phase.. In this paper we outline how stu-
dents can learn to develop a measurement scale through
an attitude scale development project. The main benefit of
this activity is that it allows students to experience scale de-
velopment first-hand. We suggest an attitude scale because
attitude is an important concept in many fields, including

psychology.
Importance of the concept of attitude

Many graduate students of psychology and social psychol-
ogy need to learn how to develop an attitude scale because
attitude is a key concept in their field, as well as in many
other fields such as social sciences, health, education, and
marketing. Measuring people’s attitudes helps us under-
stand how they interpret and react to the world. As summa-
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rized by Erwin (2001) and Fabrigar et al. (2005), attitudes
can serve multiple functions, such as facilitating the inte-
gration of new information, maintaining and promoting
self-esteem, conveying information about people’s values
and self-concept, and achieving desired goals or avoiding
negative outcomes. The concept of attitude is also central to
social and behavioural science theories, such as the theory
of interpersonal behaviour (Triandis, 1977) and the theory
of planned behaviour (Ajzen, 1985), as well as persuasion
theories, such as the elaboration likelihood model (Petty &
Cacioppo, 1986). For this reason, the concept of attitude has
been extensively used to understand the adoption of differ-
ent kinds of behaviours and to foster behavioural changes
(e.g., De Canniére et al., 2009; George, 2004; Godin & Kok,
1996; Hansen et al., 2004; Hrubes et al., 2001; Reinecke et
al., 1996; Valois et al., 2020).

Definition of attitude

Attitude is a construct or, in other words, a latent variable.
Alatent variable is an abstraction and cannot be observed
or measured directly. It needs to be inferred or approxi-
mated using manifest (i.e., observable or measurable) vari-
ables that reflect the unobservable latent variable (Amer-
ican Psychological Association, 2024). More precisely, an
attitude can be defined as “a latent disposition or tendency
to respond with some degree of favorableness or unfavor-
ableness to a psychological object” (Fishbein & Ajzen, 2010,
p. 76). Attitudes are evaluative in nature and can be charac-
terized by their direction (favourable/unfavourable), their
strength (high/low degree of favourableness/unfavourable-
ness), and their stability in time (Eagly & Chaiken, 1993;
Fishbein & Ajzen, 2010).

Measuring attitude

Different methods of measuring attitude have been pro-
posed since the beginning of the 20th century (e.g., Fish-
bein & Ajzen, 1975; Guttman, 1944; Likert, 1932; Osgood,
1952; Thurstone, 1928). The learning activity we present
here can be adapted to teach these different methods of
measurement. We focus on the Likert scale (Likert, 1932)
as it is one of the most popular scales used today (Aiken,
2002). Likert scales require the respondents to indicate the
extent to which they agree or disagree with a group of state-
ments reflecting a favourable or unfavourable attitude to-
wards the object of interest. According to attitude theory, a
person who agrees with statements reflecting a favourable
attitude and who disagrees with statements reflecting an
unfavourable attitude towards a given object or behaviour
will have a very favourable attitude towards that object or
behaviour. Inversely, a person who agrees with statements
reflecting an unfavourable attitude and who disagrees with
statements reflecting a favourable attitude towards a given
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object or behaviour will have a very unfavourable attitude
towards that object or behaviour.

A Likert scale can be developed using standard proce-
dures for scale development. DeVellis and Thorpe (2021)
summarize this process in nine steps:

» Step 1: Determine clearly what it is you want to measure.
Define the construct of interest and the purpose of the
scale. Specify the boundaries of the construct, its rela-
tions to other constructs, and the level of generality or
specificity at which to measure the construct. When-
ever possible, use theory as a guide.

» Step 2: Generate an item pool. Generate as many items
as possible that reflect the construct of interest. It is
important to develop items covering all the aspect of
the construct. At this step, it can be helpful to gener-
ate more than one item reflecting a similar idea. The
following steps will benefit from having a large pool of
items as they aim to select the best ones to retain in the
scale.

» Step 3: Determine the format for measurement. In the
context of a Likert scale, this step mainly consists of
choosing the response options. The following decisions
need to be made: (i) What continuum will the response
options reflect? Most often than not, the options reflect
a bipolar continuum ranging from strong disagreement
to strong agreement. (ii) How many response options?
Usually between 5 to 7. Depending on the context, an
odd or even number of response options is chosen. An
odd number of response options allows for the inclu-
sion of a neutral point. (iii) What labels to choose to
communicate the meaning of the response options to
the participants.

» Step 4: Have initial item pool reviewed by experts. Con-
vene a panel of experts on the topic of the scale to
review the items. Their task will be to evaluate the
relevance of items, their clarity and conciseness, and
whether there is sufficient coverage of the construct to
measure it adequately.

» Step 5: Cognitive interviewing. There are a variety of
qualitative methods that can be used for this step. The
goal is to learn how well respondents understand the
items and how they formulate a response to them.

» Step 6: Consider inclusion of validation items. Depend-
ing on the context, it could be relevant to include items
or scales capturing possible flaws or problems, such
as social desirability or response biases. Other items
or other scales could also be added for validation pur-
poses.

o Step 7: Administer items to a pilot sample. Administer
the items to a pilot sample that, ideally, is representa-
tive of the target population. The sample size should
be as large as possible to estimate with enough preci-
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Figure 1= The five steps of the attitude scale development project
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sion the relevant psychometric properties (e.g. item dif-

ficulty and discrimination, scale reliability).

 Step 8: Evaluate the psychometric properties of the items
and the scale. Using the data from the pilot sample,
examine the relation between the items (inter-items
correlations), their descriptive statistics (mean, stan-
dard deviation, minimum, maximum), their discrimi-
nation power (corrected item-total correlation or item-
rest correlation), and the scale’s reliability (e.g. Cron-
bach’s alpha coefficient).

» Step 9: Optimize scale length. Evaluate the compro-
mise between reliability and scale length and ponder
the cost-benefits of shortening the scale.

For the purposes of this teaching exercise we abridged
these steps, combining them into five steps that covered the
basics of the process. Teaching this process is a good oppor-
tunity to cover essential content related to any scale devel-
opment, namely: item writing guidelines; classical test the-
ory and modern psychometric models; reliability and item
analysis.

Activity

The goal of this activity is to help students learn to develop
an attitude scale using Likert’s method. It uses a learning-
by-doing approach (Reese, 2011; Schank, 1995; Schank et
al., 1993) to facilitate the transition from theory to practice.
Learning by doing is based on the idea that involving stu-
dents in an authentic task facilitates learning. This idea
is shared by many educational theories and approaches,
such as situated cognition (Brown et al., 1989), experiential

Evaluate the
reliability of
the scale
using the
collected
data

Administer
the scale to

a sample of
participants

learning (Kolb, 2015), competency-based education (Tardif,
2006), and andragogy (Knowles, 1984). The proposed activ-
ity can also be viewed as a form of guided practice in the
context of explicit instruction (Archer et al., 2011).

The activity is divided into five steps. Guided by the
teacher throughout the semester, the students 1) choose
and define an attitude object, 2) generate an item pool, 3)
review the items and select the items to be included in the
scale, 4) administer the scale to a sample of participants,
and 5) evaluate the reliability of the scale using the col-
lected data (Figure 1). Before each step, the students are
introduced to the required theoretical content through lec-
tures and readings.

Step 1: Choose and define an attitude object.

In class or as an assignment, ask the students for sugges-
tions of attitude objects and choose one of them for the
activity. An attitude object can be “any discriminable as-
pect of an individual’s world” (Fishbein & Ajzen, 2010, p.
76), for example a political party, a brand, or a behaviour.
Having all students work on the same attitude object facili-
tates class discussions and increases group participation. It
also mimics the teamwork dynamics of developing a scale
in the real world. For pedagogical reasons, the students
must select an attitude object about which some attitude
variability is expected in the general population: choos-
ing objects or behaviours for which attitudes are expected
to be highly skewed (i.e., highly favourable or highly un-
favourable, such as attitudes towards slavery or Nazism)
could result in low item and scale variability. The students
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Table 1m Summary of item writing guidelines (Aiken, 2002; DeVellis & Thorpe, 2021; Haladyna & Rodriguez, 2013)

Relevant for all participants.
Refer to the present rather than the past.
Not factual.

Responses should vary (item should not be endorsed by almost everyone or almost no one).
Simple, clear, and direct (item should not be interpreted in more than one way).

Only one idea per item.

Simple sentences (use as few words as possible).
Avoid negatively worded items.

Avoid double negatives.

Use simple, familiar words (avoid technical terms, jargon, and slang).
Avoid ambiguous words that can have more than one meaning.

Avoid ambiguous universals such as “always,” “never,” “all,” and “none.”
Avoid nonspecific adjectives or adverbs such as “many” and “sometimes.”
Words such as “only,” “just,” and “merely” should be used moderately.
Avoid leading or loaded items that suggest an appropriate response.

must also propose an attitude object that is relatively well
known in the general population, rather than only in some
population subgroups. Having a large target population
will facilitate participant recruitment during data collec-
tion (step 4).

After choosing the attitude object, the students must
provide a definition that circumscribes it in a clear and
meaningful way. For example, if the attitude object is Ap-
ple’s Mac computers, it could be defined as encompassing
Mac laptop and desktop computers. If the attitude object
is a behaviour, define it using action, target, context, and
time, as recommended by Fishbein and Ajzen (2010). For
example, it could be buying (action) a Mac computer (tar-
get) at a speciality store (context) in the next six months
(time).

Step 2: Generate an item pool.

In class or as an assignment, each student writes ten state-
ments reflecting a favourable attitude towards the selected
object and ten statements reflecting an unfavourable at-
titude. We suggest having half favourable and half un-
favourable items to be in line with Fishbein and Ajzen’s
(2010) recommendations and to encourage students to
practice writing both item types. These statements can be
cognitive (e.g., beliefs) or affective evaluative responses re-
garding the attitude object. For example, statements re-
flecting a favourable (+) or unfavourable (-) attitude to-
wards Mac computers could be:

* Mac computers are more reliable than other computer

brands (+).
* Using a Mac computer is fun (+).
* Mac computers are too restrictive ().

* For serious productivity work, Mac computers should be
avoided (-).

Step 3: Review the items and select the items to be in-
cluded in the scale.

In class, ask the students to work in small teams (2-3 stu-
dents) to review the quality of the items written in step
2 (presented anonymously) based on the standard writing
guidelines summarized in Table 1 (Aiken, 2002; DeVellis &
Thorpe, 2021; Haladyna & Rodriguez, 2013). When they
have finished reviewing the items, ask each team to present
the items they deem the best and to justify their choices.
For each item, the other teams state whether they agree or
disagree with the selection and explain why. At this point,
the teacher introduces his or her opinion regarding the
strengths and weaknesses of the item. Following the discus-
sion, two decisions are possible: reject the item or keep it
in the scale that will be pilot tested. Once all the items have
been reviewed in class, identify the 20 best items: 10 items
reflecting a favourable attitude and 10 items reflecting an
unfavourable attitude. Apart from being well written, the
retained items should be the most relevant to the attitude
of interest in order to maximize content validity.!

Step 4: Pilot test the scale (data collection).

Ask each student to administer the scale to 10 participants:
if you have a group of 10 students, you will have a sam-
ple of 100 participants. Create a database containing the
responses of all participants. This database should usually
contain one observation (i.e., participant) per line and one
variable (i.e., item) per column similar to the one seen in
Figure 2.

LContent validity is a source of validity evidence and is determined through the “analysis of the relationship between the content of a test and the

construct it is intended to measure” (AERA, APA, NCME, 2014, p. 14)
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Figure 2m Example of a database containing the responses of participants on a Likert scale (response options: 1=Strongly

disagree to 5=Strongly agree)

A B & D

1 |Participant_ID ltem_1 ltem_2 ltem_3
2 1 4 5

3 2 5 4

4 3 4 a4

5 4 4 4

6 5 4

i 6 4 4

8 7 4 4

9 8 4 4

10 9 4 4

11 10 4 5

12 11 4 4

13 12 a4 a4

14 13 5 4

15 14 4 4

16 15 4 4

17 16 3 4

18 17 5 4

19 1R A A

Step 5: Evaluate the scale reliability using the collected
data.

In class, connect your computer to a projector. Using the
statistical software of your choice (e.g., SPSS, SAS, R, STATA),
guide the students through the analyses necessary to evalu-
ate the attitude items and scale. Have the students replicate
these analyses on their own computers at the same time.
These analyses can be done using classical test theory (CTT)
and/or item response theory (IRT), depending on the course
objectives. For this learning module, we will use CTT and
nonparametric IRT using SPSS and EIRT, an open-source Ex-
cel add-in for CTT and IRT analyses (Valois et al., 2011). We
chose CTT because of its popularity and nonparametric IRT
using EIRT because it can easily produce item characteristic
curves (ICC) and option characteristic curves (OCC) based
on a model requiring a minimal set of assumptions (Sijtsma
& Molenaar, 2002). During this exercise, guide the students
through these steps:

Import the database containing all the participants’ re-
sponses. In SPSS, use “File — Import data.”

Look at the frequencies, missing values, and descriptive
statistics for each item. In SPSS, use “Analyze — Descrip-
tive statistics.”

Deal with missing values if necessary. In SPSS, use
“Transform — Replace missing values.”

Reverse code negative items (i.e., items that reflect an
unfavourable attitude). In SPSS, use “Transform — Re-
code into same variables.”

E B G H
ltem_4 ltem_5 ltem_6 ltem_7
4 4 5 5 4
5 5 5 5 5
4 3 5 5 3
4 4 5 5 4
5 3 5 4 4
4 4 4 5 5
4 4 5 5 4
4 4 5 5 5
3 4 5 5 4
4 4 5 4 4
4 4 4 4 4
5 a4 4 5 5
4 2 4 4 3
5 5 4 5 5
4 4 4 4 4
3 2 5 4 4
5 4 4 4 5
A A R A A

Perform item and reliability analyses: In SPSS, use “An-
alyze — Scale — Reliability analysis.” For pedagogical pur-
poses, we suggest selecting Cronbach’s alpha coefficient as
it is by far the most popular reliability coefficient reported
in the literature.

In EIRT (within Excel), launch the analysis assistant and
follow the four steps. For model selection, use one of the
two non-parametric IRT estimators (kernel smoothing or
penalized marginal maximum likelihood estimator).

Inspect the item means and discrimination index (i.e.,
item-rest correlation) and their graphical representation,
i.e., item characteristic curves (ICC) and option character-
istic curves (OCC) in EIRT. First, items should not be too
easy or too hard to endorse. In other words, their means
should not be too close to the minimal and maximal val-
ues of the response scale. Second, item-rest correlations
can be interpreted using Ebel and Frisbie’s (1991) guide-
lines: <0.10 = poor discrimination; 0.10-0.19 = low discrim-
ination; 0.20-0.29 = acceptable discrimination; 0.30-0.39 =
good discrimination; and >0.40 = excellent discrimination.
Third, ICCs should be monotonically increasing curves (of-
ten referred to as s-shape). In other words, there should
be a positive, non-decreasing relation between the over-
all attitude score and the score on an item. Fourth and
last, OCCs should progress in an ordered fashion (the more
favourable the respondent’s attitude, the higher the prob-
ability of endorsing a higher response option). See Figure
3 as an example, where the most popular response option
for participants moves from 2 (disagree) to 4 (agree) to 5
(strongly agree) as their attitude score increases.
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Figure 3 m Example of nonparametric option characteristic curves using EIRT for an attitude item (response options:

1=Strongly disagree to 5=Strongly agree)

0.9
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Inspect the “alpha if item is deleted” values to see
whether deleting an item would increase or decrease Cron-
bach’s alpha.

Interpret the value of the scale’s Cronbach’s alpha. Usu-
ally, < 0.60 is poor/unacceptable, 0.60 to 0.69 is moder-
ate/questionable, 0.70 to 0.79 is acceptable, 0.80 to 0.89 is
good, 0.90 and higher is excellent. Note that very high val-
ues (> 0.95) can indicate redundancies.

Inspect the inter-item correlation matrix to determine
whether there are any redundancies (correlations > 0.70)
or pairs of items that are incoherent (low or negative cor-
relations between them).

Calculate the attitude score using the items retained
following the item and reliability analyses (i.e., create
a variable that is the sum or average of the attitude
items). In SPSS, use “Transform -> Compute variable.”
Estimate the standard error of measurement: SEM =
standard deviation for the total attitude score * (1 —reliabil-
ity coefficient of the attitude scale)1/2. The larger the SEM,
the less precise and unreliable are attitude scores. The SEM
can be used to estimate a 68% confidence interval around a
score. For example, with a SEM of 5.0, the 68% confidence
interval for a score of 50 would range from 45 to 55.

Conclusion

This vignette presents an activity to help students learn
how to develop an attitude scale using Likert’s method. The
strength of this activity is that it gives the students a hands-

0.127

z

1.127 2.127 3.127

on project that mimics the real-world process of develop-
ing an attitude scale. It is flexible and can be adapted to a
course’s objectives: more or less emphasis can be put on the
different steps, a different test theory and other statistical
analyses can be used, and it can be shortened or enhanced
depending on the context.
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Extended activity metadata
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Concept illustrated  Attitude measurement, Likert scaling

Prerequisite Classical Test Theory, reliability, item
analysis, descriptive statistics, corre-
lation

Co-requisite N/A

Suitable class size Small (ideally 15 or fewer)

Type of activity Learning by doing
Types of data Empirical (data collection needed)

Computation by SPSS and EIRT

Duration

Multiple classes during a semester
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