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Abstract

methodological strategies.

The scale development process is critical to building knowledge in human and social sciences. The present paper
aimed (a) to provide a systematic review of the published literature regarding current practices of the scale
development process, (b) to assess the main limitations reported by the authors in these processes, and (c) to
provide a set of recommendations for best practices in future scale development research. Papers were selected in
September 2015, with the search terms “scale development” and “limitations” from three databases: Scopus,
PsycINFO, and Web of Science, with no time restriction. We evaluated 105 studies published between 1976 and
2015. The analysis considered the three basic steps in scale development: item generation, theoretical analysis, and
psychometric analysis. The study identified ten main types of limitation in these practices reported in the literature:
sample characteristic limitations, methodological limitations, psychometric limitations, qualitative research
limitations, missing data, social desirability bias, item limitations, brevity of the scale, difficulty controlling all
variables, and lack of manual instructions. Considering these results, various studies analyzed in this review clearly
identified methodological weaknesses in the scale development process (e.g., smaller sample sizes in psychometric
analysis), but only a few researchers recognized and recorded these limitations. We hope that a systematic
knowledge of the difficulties usually reported in scale development will help future researchers to recognize their
own limitations and especially to make the most appropriate choices among different conceptions and

Keywords: Assessment, Measurement, Psychometrics, Reliability, Validity

Introduction

In recent years, numerous measurement scales have
been developed to assess attitudes, techniques, and
interventions in a variety of scientific applications
(Meneses et al. 2014). Measurement is a fundamental
activity of science, since it enables researchers to ac-
quire knowledge about people, objects, events, and
processes. Measurement scales are useful tools to
attribute scores in some numerical dimension to phe-
nomena that cannot be measured directly. They con-
sist of sets of items revealing levels of theoretical
variables otherwise unobservable by direct means
(DeVellis 2003).
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A variety of authors (Clark and Watson 1995; DeVellis
2003; Nunnally 1967; Pasquali 2010) have agreed that
the scale development process involves complex and sys-
tematic procedures that require theoretical and meth-
odological rigor. According to these authors, the scale
development process can be carried out in three basic
steps.

In the first step, commonly referred as “item gener-
ation,” the researcher provides theoretical support for the
initial item pool (Hutz et al. 2015). Methods for the initial
item generation can be classified as deductive, inductive,
or a combination of the two. Deductive methods involve
item generation based on an extensive literature review
and pre-existing scales (Hinkin 1995). On the other hand,
inductive methods base item development on qualitative
information regarding a construct obtained from opinions
gathered from the target population—e.g., focus groups,
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interviews, expert panels, and qualitative exploratory re-
search methodologies (Kapuscinski and Masters 2010).
The researcher is also concerned with a variety of parame-
ters that regulate the setting of each item and of the scale
as a whole. For example, suitable scale instructions, an
appropriate number of items, adequate display format, ap-
propriate item redaction (all items should be simple, clear,
specific, ensure the variability of response, remain
unbiased, etc.), among other parameters (DeVellis 2003;
Pasquali 2010).

In the second step, usually referred to as the “theoretical
analysis,” the researcher assesses the content validity of
the new scale, ensuring that the initial item pool reflects
the desired construct (Arias et al. 2014). A content validity
assessment is required, since inferences are made based
on the final scale items. The item content must be deemed
valid to instill confidence in all consequent inferences. In
order to ensure the content validity, the researcher seeks
other opinions about the operationalized items. The opin-
ions can be those of expert judges (experts in the develop-
ment scales or experts in the target construct) or target
population judges (potential users of the scale), enabling
the researcher to ensure that the hypothesis elaborated in
the research appropriately represents the construct of
interest (Nunnally 1967).

In the last step, psychometric analysis, the researcher
should assess whether the new scale has construct valid-
ity and reliability. Construct validity is most directly re-
lated to the question of what the instrument is in fact
measuring—what construct, trait, or concept underlies
an individual’s performance or score on a measure
(Churchill 1979). This refers to the degree to which
inferences can be legitimately made from the observed
scores to the theoretical constructs about which these
observations are supposed to contain information
(Podsakoff et al. 2013). Construct validity can be
assessed with the use of exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), or with convergent,
discriminant, predictive/nomological, criterion, internal,
and external validity. In turn, reliability is a measure of
score consistency, usually measured by use of internal
consistency, test-retest reliability, split-half, item-total cor-
relation/inter-item reliability, and inter-observer reliability
(DeVellis 2003). To ensure construct validity and reliabil-
ity, the data should be collected in a large and appropri-
ately representative sample of the target population. It is a
common rule of thumb that there should be at least 10
participants for each item of the scale, making an ideal of
15:1 or 20:1 (Clark and Watson 1995; DeVellis 2003; Hair
Junior et al. 2009).

Although the literature on theoretical and methodo-
logical care in scale development is extensive, many limi-
tations have been identified in the process. These include
failure to adequately define the construct domain,
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failure to correctly specify the measurement model,
underutilization of some techniques that are helpful in
establishing construct validity (MacKenzie et al. 2011),
relatively weak psychometric properties, applicability to
only a single form of treatment or manual, extensive
time required to fill out the questionnaire (Hilsenroth
et al. 2005), inappropriate item redaction, too few items
and participants in the construction and analysis, an im-
balance between items that assess positive beliefs and
those that assess negative beliefs (Prados 2007), social de-
sirability bias (King and Bruner 2000), among others.

These limitations in the scale development process
weaken the obtained psychometric results, limiting the
future applicability of the new scale and hindering its
generalizability. In this sense, knowledge of the most
often reported limitations is fundamental in providing
essential information to help develop best practices for
future research in this area. The purpose of this article is
threefold: (a) to provide a systematic review of the pub-
lished literature regarding some current practices of the
scale development process, (b) to assess the main limita-
tions reported by the authors in this process, and (c) to
provide a set of recommendations for best practices in
future scale development research.

Review

Method

This systematic review identified and selected papers
from three databases: Scopus, PsycINFO, and Web of
Science. There was no time restriction in the literature
search, which was completed in September 1, 2015.
The following search term was used: “scale develop-
ment.” In the set of databases analyzed, the search was
done inclusively in “Any Field” (PsycINFO), in “Article
Title, Abstract, Keywords” (Scopus), or in any “Topic”
(Web of Science). In addition, we used an advanced
search to filter the articles in (search within results),
with the search term “limitations” identified in “Any
Field” in all databases. Both terms were used in English
only. Four reviewers evaluated the papers in an independ-
ent and blinded way. Any disagreements on eligibility of a
particular study were resolved through consensus among
reviewers.

Figure 1 shows a flowchart summarizing the strategy
adopted for identification and selection of studies. We
used only one inclusion criteria for the evaluation of the
studies: (a) articles that aim to develop and validate self-
administered measurement scales for humans. We ex-
cluded (a) unavailable full-text papers in the analyzed
databases, (b) papers in languages other than English,
Portuguese, or Spanish, (c) articles which were not clearly
aimed at the development of a new scale (i.e., we ex-
cluded articles investigating only the reliability, validity,
or revisions of existing scales and studies that describe
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Search in electronic databases
(undetermined date until September 2015)
z Scopus X?:nzg PsycINFO . Records identified with use of the search
E (n=4.200) (n=3.800) (n=2.987) term "Scale development" (n=10.987).
A ! !
=} Records identified after advanced search
E Scopus W?b of PsycINFO < (search withli'n. re.sult.s) W,i,th use of the
2 933 Science (=119 search term "limitations" (n=611).
(n=283) (n=209) n
\l/ \L %‘ Duplicated records (n=202).
Records after duplicates removed Records included, with reasons: articles that
(27 (n=409) —>| aim to develop and validate self-
z administered measurement scales for
5 ¢ humans (n=343).
1%}
2 Records screened Records exclued, with reasons: unavailable
(n=343) —> full-text articles in the analyzed databases;
non-English,  Portuguese or  Spanish
\\/ languages (n=48).
2
= . e
2 Full-text articles assessed for elegibility Full-text articles exclued, with reasons:
§ (n=295) —>! articles which are not clearly aimed to
2 develop new scale; that have developed
\L scales, but have not validated; that do not
declare the limitations of the study (n=190).
2
a Studies included in the systematic review
2 (n=105)
€}
&
Fig. 1 Flowchart showing summary of the systematic process of identifying and selecting article

the validation of instruments for other languages), (d)
papers with unvalidated scales, and (e) articles that did
not declare the limitations of the study.

Results

In all, this systematic review evaluated 105 studies pub-
lished between 1976 and 2015. Most (88.5%) was pub-
lished between 2005 and 2015, and only two studies date
from the last century. We analyzed two major issues: (a)
current practices of the scale development process—consi-
dering the three steps usually reported in the literature
(step 1—item generation, step 2—theoretical analysis, step
3—psychometric analysis), the number of participants in
step 3, the number of items in the beginning scale, and
the number of items in the final scale; (b) main limitations
reported by the authors in the scale development pro-
cess—considering the limitations observed and recorded
by the authors during the scale development process. The
description of these results can be found in Table 1.

Current practices of the scale development process

Step 1—item generation In the first step, 35.2% (1 =37)
of the studies reported using exclusively deductive methods

to write items, 7.6% (n=8) used only inductive methods,
and 56.2% (n = 59) combined deductive and inductive strat-
egies. The majority of the studies used a literature review
(84.7%, n = 89) as the deductive method in item generation.
In inductive methods, 26.6% of studies (7 =28) chose to
conduct an interview.

Step 2—theoretical analysis In order to theoretically
refine the items, several studies used opinions of experts
(74.2%, n =78), whereas others used target population
opinions (43.8%, n =46). In addition, 63.8% (n=67) of
the studies used only one of these approaches (expert or
population judges).

Step 3—psychometric analysis The most common ana-
lyses that have been used to assess construct validity
are EFA (88.6%, n=93), CFA (72.3%, n=76), conver-
gent validity (72.3%, n=76), and discriminant validity
(56.2%, n=59). Most studies opted to combine EFA
and CFA (65.7%, n=69). Only 4.7% (n=>5) failed to
use factor analysis in their research. In relation to
study reliability, internal consistency checks were used
by all studies and test-retest reliability was the second
most commonly used technique (22.8%, n = 24).
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Sample size in step 3 and number of items Interest-
ingly, 50.4% (n=53) of the studies used sample sizes
smaller than the rule of thumb, which is a minimum of 10
participants for each item in the scale. Regarding number
of items, the majority of the studies (49.6%, n =52) lost
more than 50% of the initial item pool during the valid-
ation process.

Table 2 summarizes and provides more details on our
findings regarding the current practices in the scale
development.

Main limitations reported in the scale development process
As result of this systematic review, we found ten main
limitations commonly referenced in the scale develop-
ment process: (1) sample characteristic limitations—-
cited by 81% of the studies, (2) methodological
limitations—33.2%, (3) psychometric limitations—30.4%,
(4) qualitative research limitations—5.6%, (5) missing
data—2.8%, (6) social desirability bias—1.9%, (7) item
limitations—1.9%, (8) brevity of the scale—1.9%, (9) diffi-
culty controlling all variables—0.9%, and (10) lack of
manual instructions—0.9%. Table 3 summarizes these
findings.

Discussion

This systematic review was primarily directed at identi-
fying the published literature regarding current practices
of the scale development. The results show a variety of
practices that have been used to generate and assess
items, both theoretically and psychometrically. We eval-
uated these current practices, considering three distinct
steps (item generation, theoretical analysis, and psycho-
metric analysis). We also considered the relationship
between sample size and number of items, since this is
considered an important methodological aspect to be
evaluated during the scale development process. The
results are discussed together with recommendations for
best practices in future scale development research.

Current practices of the scale development
process—findings and research implications

Regarding step 1, item generation, our results show that,
although several studies used exclusively deductive
methods (e.g, Henderson-King and Henderson-King
2005; Kim et al. 2011), the majority (e.g., Bakar and
Mustaffa 2013; Uzunboylu and Ozdamli 2011) combined
deductive and inductive methods, a combination consist-
ent with the recommended strategy for the creation of
new measures (DeVellis 2003). These findings, however,
differ from previous critical reviews of scale develop-
ment practices, which found that most of the reported
studies used exclusively deductive methods (Hinkin
1995; Kapuscinski and Masters 2010; Ladhari 2010).
This is particularly important since the quality of
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Table 2 Summary of current practices of the scale
development process

Methods

Number of
scales resorting
to

Percentage (%)
of scales resorting
to

Step 1—item generation

Deductive methods (exclusively)
Inductive methods (exclusively)

Combined deductive and
inductive methods

Literature review

Existing scales

Interviews

Focus groups

Expert panel

Qualitative exploratory research

Not clearly reported method

Step 2—theoretical analysis

Expert judges

Target population judges
Use of just one approach
Combined two approaches

Not clearly reported approach

Step 3—psychometric analysis

EFA

CFA

Combined EFA and CFA

Lack of EFA and CFA
Convergent/concurrent validity
Discriminant validity
Predictive/nomological validity
Criterion validity

External validity

Internal validity

Internal consistency
Test-retest reliability

ltem-total correlation/inter-item
reliability

Split-half reliability
Inter-judge reliability

Sample size smaller than the rule

of thumb 10:1

Number of items final scale
reduced by 50%

Number of items final scale
reduced more than 50%

Not clearly reported inicial item
number

59

89
40
28
25
23

78
46
67
29

93
76
69

76
59
34
17

105
24
19

3
3

Sample size about step 3 and number of items

53

)

52

1

352
76
56.2

74.2
438
63.8
277
85

88.6
723
65.7
4.7

723
56.2
323
16.2
4.7

28

228
18.1

29
29

504

40

496

104

EFA exploratory factor analysis, CFA confirmatory factor analysis
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Table 3 Scale development process—ten main limitations

Limitations n %

1 Sample characteristics limitations 85 81
Homogeneous and/or convenience 67 64
sample—Ilimitations of generalization
Small sample size 18 17

2 Methodological limitations 35 332
Cross-sectional methodology 20 19
Self-reporting methodology 9 85
Web-based survey 6 57

3 Psychometric limitations 32 304
Lack of a more robust demonstration 21 20

of the construct validity and/or reliability

Inadequate choose of the instruments or 6 57
variables to be correlated with the variable
of the study

Factor analysis limitations 5 4.7
4 Qualitative research limitations 6 56
Deductive approach to scale development 2 19
Lack of a more robust literature review 1 1
Subjective analysis 1 09
Content validity was not formally assessed 1 09
Recruitment of a larger number of interviewers 1 09
5 Missing data 3 28
6 Social desirability bias 2 1.9
7 [tems limitations 2 19
ltems ambiguous or difficult to answer 1 1
None of the items are reverse-scored 1 09
8 Brevity of the scale 2 1.9
9 Difficult to control all variables 1 09
10 Lack of a manualized instructions 1 09

generated items depends on the way that the construct
is defined. Failing to adequately define the conceptual
domain of a construct causes several problems related to
poor construct definition, leading to, for example, (a)
confusion about what the construct does and does not
refer to, including the similarities and differences
between it and other constructs that already exist in the
field, (b) indicators that may either be deficient or con-
taminated, and (c) invalid conclusions about relation-
ships with other constructs (MacKenzie et al. 2011).
Considering that item generation may be the most
important part of the scale development process, future
measures should be developed using the appropriate def-
inition of the conceptual domain based on the combin-
ation of both deductive and inductive approaches.

Our results suggest that literature review was the most
widely used deductive method (e.g., Bolton and Lane
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2012; Henderson-King and Henderson-King 2005). This
is consistent with the views of several other researchers
who have systematically reviewed scales (Bastos et al.
2010; Ladhari 2010; Sveinbjornsdottir and Thorsteinsson
2008). Nevertheless, this finding differs from another
study (Kapuscinski and Masters 2010) that found that
the most common deductive strategies were reading
works by spiritual leaders, theory written by psycholo-
gists, and discussion among authors. Literature review
should be considered central for the enumeration of the
constructs. It also serves to clarify the nature and variety
of the target construct content. In addition, literature re-
views help to identify existing measures that can be used
as references to create new scales (Clark and Watson
1995; DeVellis 2003). In this sense, future research
should consider the literature review as the initial and
necessary deductive step foundational to building a new
scale.

This review also highlights the fact that interviews and
focus groups were the most widely used inductive methods
(e.g, Lin and Hsieh 2011; Sharma 2010). Similar results
were found in the systematic review by Kapuscinski and
Masters (2010), Sveinbjornsdottir and Thorsteinsson
(2008), and Ladhari (2010). These findings have particular
relevance to future researchers, since they emphasize the
importance of using methodological strategies that consider
the opinions of the target population. Despite the fact that
a panel of experts contributes widely to increasing the re-
searchers’ confidence in the content validity of the new
scale, it is important to also consider the most original and
genuine information about the construct of interest, which
can be best obtained through reports obtained from inter-
views and focus groups with the target population.

Related to step 2, theoretical analysis, the results of
this review indicate that expert judges have been the
most widely utilized tool for analyzing content validity
(e.g., Uzunboylu and Ozdamli 2011; Zheng et al. 2010).
Previous studies have also found expert opinion to be
the most common qualitative method for the elimin-
ation of unsuitable items (Kapuscinski and Masters
2010; Ladhari 2010). In the literature review conducted
by Hardesty and Bearden (2004), the authors highlighted
the importance of these experts to carefully analyze the
initial item pool. They suggested that any research using
new, changed, or previously unexamined scale items,
should at a minimum be judged by a panel of experts.
However, the authors also point out the apparent lack of
consistency in the literature in terms of how researchers
use the opinions of expert judges in aiding the decision
of whether or not to retain items for a scale. Given this
inconsistency, the authors developed guidelines regard-
ing the application of different decision rules to use for
item retention. For example, the “sumscore decision
rule,” defined as the total score for an item across all
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judges, is considered by the authors to be the most ef-
fective in predicting whether an item should be included
in a scale and appears, therefore, to be a reasonable rule
for researchers to employ.

Future research in developing scales should be con-
cerned, not only with opinions from experts but also
with the opinions of the target population. The results
of this review show that only a minority of studies con-
sidered the review of the scales’ items by members of
the target population (e.g, Uzunboylu and Ozdamli
2011; Zheng et al. 2010). In addition, a smaller minority
combined the two approaches in the assessment of item
content (e.g., Mahudin et al. 2012; Morgado et al. 2014).
The limited use of target population opinions is a prob-
lem. A previous study of systematic scale development
reviews found that the opinion of these people is the
basis for content validity (Bastos et al. 2010). As
highlighted by Clark and Watson (1995) and Malhotra
(2004), it is essential for the new scale to undergo prior
review by members of the target population. Pre-test or
pilot study procedures make it possible to determine
respondents’ opinions of, and reactions to, each item
on the scale, enabling researchers to identify and
eliminate potential problems in the scale before it is
applied at large.

Another problem noted in this systematic review was
that some studies failed to clearly report how they per-
formed the theoretical analysis of the items (e.g., Glynn
et al. 2015; Gottlieb et al. 2014). We hypothesized that
the authors either did not perform this analysis or found
it unimportant to record. Future research should con-
sider this analysis, as well as all subsequent analyses,
necessary and relevant for reporting.

Almost all studies (95.3%) reported using at least one type
of factor analysis—EFA or CFA—in step 3, psychometric
analysis (e.g., Sewitch et al. 2003; Tanimura et al. 2011).
Clark and Watson (1995) consider that “unfortunately,
many test developers are hesitant to use factor analysis, ei-
ther because it requires a relatively large number of respon-
dents or because it involves several perplexing decisions”
(p. 17). They emphasized the importance of the researcher’s
need to understand and apply this analysis, “it is important
that test developers either learn about the technique or
consult with a psychometrician during the scale develop-
ment process” (Clark and Watson 1995, p. 17). This ques-
tion seems to have been almost overcome in recent studies,
since the vast majority of the analyzed studies used the
factor analysis method.

Among the studies than used factor analysis, the ma-
jority chose to use EFA (e.g., Bakar and Mustaffa 2013;
Turker 2009). Similar to our findings, Bastos et al.
(2010) and Ladhari (2010) found EFA to be the more
commonly utilized construct validity method when com-
pared to CFA. EFA has extensive value because it is
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considered to be effective in identifying the underlying
latent variables or factors of a measure by exploring rela-
tionships among observed variables. However, it allows
for more subjectivity in the decision-making process
than many other statistical procedures, which can be
considered a problem (Roberson et al. 2014).

For more consistent results on the psychometric indi-
ces of the new scale, DeVellis (2003) indicates the com-
bined use of EFA and CFA, as was performed with most
studies evaluated in this review. In CFA, the specific hy-
pothesized factor structure proposed in EFA (including
the correlations among the factors) is statistically evalu-
ated. If the estimated model fits the data, then a re-
searcher concludes that the factor structure replicates. If
not, the modification indices are used to identify where
constraints placed on the factor pattern are causing a
misfit (Reise et al. 2000). Future studies should consider
the combined use of EFA and CFA during the evaluation
of construct validity of the new measure, and should also
apply a combination of multiple fit indices (e.g., modifi-
cation indices) in order to provide more consistent
psychometric results.

After EFA and CFA, convergent validity was the pre-
ferred technique used in the vast majority of the studies
included in this review (e.g., Brun et al. 2014; Cicero
et al. 2010). This finding is consistent with prior research
(Bastos et al. 2010). Convergent validity consists in
examining whether a scale’s score is associated with the
other variables and measures of the same construct to
which it should be related. It is verified either by calcu-
lating the average variance extracted for each factor
when the shared variance accounted for 0.50 or more of
the total variance or by correlating their scales with a
measure of overall quality (Ladhari 2010). In the se-
quence of convergent validity, the following methods
were identified as favorites in the assessment of con-
struct validity: discriminant validity (the extent to which
the scale’s score does not correlate with unrelated con-
structs) (e.g., Coker et al. 2011), predictive/nomological
validity (the extent to which the scores of one construct
are empirically related to the scores of other conceptu-
ally related constructs) (e.g., Sharma 2010), criterion val-
idity (the empirical association that the new scale has
with a gold standard criterion concerned with the pre-
diction of a certain behavior) (e.g., Tanimura et al. 2011),
internal (signifies whether the study results and conclu-
sions are valid for the study population), and external
validity (generalizability of study) (e.g., Bolton and Lane
2012; Khorsan and Crawford 2014). Considering the im-
portance of validity to ensure the quality of the collected
data and the generalized potential of the new instru-
ment, future studies should allow different ways to
assess the validity of the new scale, thus increasing the
psychometric rigor of the analysis.
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With regard to reliability, all studies reported internal
consistency statistics (Cronbach’s alpha) for all subscales
and/or the final version of the full scale (e.g., Schlosser
and McNaughton 2009; Sewitch et al. 2003). These find-
ings are consistent with those of previous review studies
(Bastos et al. 2010; Kapuscinski and Masters 2010).
DeVellis (2003) explains that internal consistency is the
most widely used measure of reliability. It is concerned
with the homogeneity of the items within a scale. Given
its importance, future studies should to consider alpha
evaluation as a central point of measurement reliability,
and yet, as much as possible, involve the assessment of
internal consistency with other measures of reliability. In
the sequence of internal consistency, the following
methods were identified by this review: test-retest reli-
ability (analysis of the temporal stability; items are
applied on two separate occasions, and the scores could
be correlated) (e.g., Forbush et al. 2013), item-total/in-
ter-item correlation reliability (analysis of the correlation
of each item with the total score of the scale or sub-
scales/analysis of the correlation of each item with an-
other item) (e.g., Rodrigues and Bastos 2012), split-half
reliability (the scale is split in half and the first half of
the items are compared to the second half) (e.g., Uzun-
boylu and Ozdamli 2011), and inter-judge reliability
(analysis of the consistency between two different
observers when they assess the same measure in the
same individual) (e.g., Akter et al. 2013; DeVellis 2003;
Nunnally 1967).

Regarding sample size in step 3 and number of items,
a particularly noteworthy finding was that most studies
utilized sample sizes smaller than the rule of thumb that
the minimum required ratio should be 10:1 (e.g., Turker
2009; Zheng et al. 2010). DeVellis (2003) and Hair Junior
et al. (2009) comment that the sample size should be as
large as possible to ensure factor stability. The ‘observa-
tions to variables’ ratio is ideal at 15:1, or even 20:1.
However, most of the studies included in this review failed
to adopt this rule. Some studies looked for justification on
evidence related to the effectiveness of much smaller ob-
servations to variables ratios. For example, Nagy et al
(2014) justified the small sample size used in their investi-
gation based on the findings of Barrett and Kline (1981),
concluding that the difference in ratios 1.25:1 and 31:1
was not a significant contributor to results obtained in the
factor stability. Additionally, Arrindell and van der Ende
(1985) concluded that ratios of 1.3:1 and 19.8:1 did not
impact the factor stability. Although the rules of thumb
vary enormously, ten participants to each item has widely
been considered safe recommended (Sveinbjornsdottir
and Thorsteinsson 2008).

Finally, several studies had their number final of items
reduced by more than 50%. For example, Flight et al.
(2011) developed an initial item pool composed of 122
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items and finished the scale with only 43. Pommer et al.
(2013) developed 391 initial items and finished with only
18. Our findings clearly indicate that a significant
amount of items can get lost during the development of
a new scale. These results are consistent with previous
literature which states both that the initial number of
items must be twice the desired number in the final
scale, since, during the process of analysis of the items,
many may be excluded for inadequacy (Nunnally 1967),
and that the initial set of items should be three or four
times more numerous than the number of items desired,
as a good way to ensure internal consistency of the scale
(DeVellis 2003). Future research should consider these
issues and expect significant loss of items during the
scale development process.

Ten main limitations reported in the scale development
process—findings and research implications

In addition to identifying the current practices of the
scale development process, this review also aims to
assess the main limitations reported by the authors. Ten
limitations were found, which will be discussed together
with recommendations for best practices in future scale
development research (Table 3).

Sample characteristic limitations The above-mentioned
limitations were recorded in the majority of the studies,
in two main ways. The first and the most representative
way was related to the sample type. Several studies
used homogeneous sampling (e.g., Forbush et al. 2013;
Morean et al. 2012), whereas others used convenience
sampling (e.g., Coker et al. 2011; Flight et al. 2011).
Both homogeneous and convenience samples were re-
lated to limitations of generalization. For example,
Atkins and Kim (2012) pointed out that “the partici-
pants for all stages of the study were US consumers;
therefore, this study cannot be generalized to other cultural
contexts.” Or indeed, “convenience samples are weaknesses
of this study, as they pose generalizability questions,” as
highlighted by Blankson et al. (2012). Nunnally (1967) sug-
gested that, to extend the generalizability of the new scale,
sample diversification should be considered in terms of data
collection, particularly in the psychometric evaluation step.
Future studies should consider this suggestion, recruiting
heterogeneous and truly random samples for the evaluation
of construct validity and the reliability of the new measure.
The second way was related to small sample size. As
previously described, most of the analyzed studies
utilized sample sizes less than 10:1. Only some of the
authors recognized this flaw. For example, Nagy et al
(2014) reported that “the sample size employed in con-
ducting the exploratory factor analysis is another poten-
tial limitation of the study,” Rosenthal (2011) described,
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“the current study was limited by the relatively small
nonprobability sample of university students,” and Ho
and Lin (2010) recognized that “the respondent sample
size was small.” Based in these results, we emphasize
that future research should seek a larger sample size
(minimum ratio of 10:1) to increase the credibility of the
results and thus obtain a more exact outcome in the
psychometric analysis.

Methodological limitations Cross-sectional methods
were the main methodological limitations reported by
other studies (e.g., Schlosser and McNaughton 2009;
Tombaugh et al. 2011). Data collected under a cross-
sectional study design contains the typical limitation
associated with this type of research methodology,
namely inability to determine the causal relationship. If
cross-sectional methods are used to estimate models
whose parameters do in fact vary over time, the resulting
estimation may fail to yield statistically valid results, fail
to identify the true model parameters, and produce inef-
ficient estimates (Bowen and Wiersema 1999). In this
way, different authors (e.g., Akter et al. 2013; Boyar et al.
2014) recognized that employing instruments at one
point in time limits the ability to assess causal relation-
ships. With the goal of remediating these issues and
gaining a deeper understanding of the construct of inter-
est, different studies (e.g., Morean et al. 2012; Schlosser
and McNaughton 2009) suggest conducting a longitu-
dinal study during the scale development. Using the lon-
gitudinal studies in this process may also allow the
assessment of the scale’s predictive validity, since longi-
tudinal designs evaluate whether the proposed interpret-
ation of test scores can predict outcomes of interest over
time. Therefore, future studies should consider the lon-
gitudinal approach in the scale development, both to
facilitate greater understanding of the analyzed variables
and to assess the predictive validity.

Self-reporting methodologies were also cited as limita-
tions in some studies (e.g., Fisher et al. 2014; Pan et al.
2013). Mahudin et al. (2012) clarified that the self-
reporting nature of quantitative studies raises the possibil-
ity of participant bias, social desirability, demand charac-
teristics, and response sets. Such possibilities may, in turn,
affect the validity of the findings. We agree with the
authors’ suggestion that future research may also incorp-
orate other objective or independent measures to supple-
ment the subjective evaluation of the variables studied in
the development of the new scale and to improve the
interpretation of findings.

In addition, web-based surveys were another methodo-
logical limitation reported in some studies (e.g., Kim
et al. 2011; Reed et al. 2011). Although this particular
method has time- and cost-saving elements for data col-
lection, its limitations are also highlighted. Researchers
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have observed that important concerns include coverage
bias (bias due to sampled individuals not having—or
choosing not to access—the Internet) and nonresponse
bias (bias due to participants of a survey differing from
those who did not respond in terms of demographic or
attitudinal variables) (Kim et al. 2011). Alternatives to
minimize the problem in future research would be in-
person surveys or survey interviews. Although more
costly and more time consuming, these methods reduce
problems related to concerns about confidentiality and
the potential for coverage and nonresponse bias (Reed
et al. 2011). Therefore, whenever possible, in-person
surveys or survey interviews should be given priority in
future research rather than web surveys.

Psychometric limitations Consistent with previous
reports (MacKenzie et al. 2011; Prados 2007), this sys-
tematic review found distinct psychometric limitations
reported in the scale development process. The lack of a
more robust demonstration of construct validity and/or
reliability was the most often mentioned limitation in
the majority of the analyzed studies. For example,
Alvarado-Herrera et al. (2015) reported the lack of a
more robust demonstration of the predictive validity
whereas Kim et al. (2011) of the nomological validity.
Caro and Garcia (2007) noted that the relationships of
the scale with other constructs were not analyzed.
Saxena et al. (2015) and Pan et al. (2013) described the
lack of demonstrable temporal stability (e.g., test-retest
reliability). Imprecise or incomplete psychometric proce-
dures that are employed during scale development are
likely to obscure the outcome. Therefore, it is necessary
for future research to consider adverse consequences for
the reliability and validity of any construct, caused by
poor test-theoretical practices. Only through detailed
information and explanation of the rationale for statis-
tical choices can the new measures be shown to have
sufficient psychometric adjustments (Sveinbjornsdottir
and Thorsteinsson 2008).

Additionally, the inadequate choice of the instruments
or variables to be correlated with the variable of interest
was another psychometric limitation cited in some stud-
ies (e.g., Bakar and Mustaffa 2013; Tanimura et al. 2011).
This kind of limitation directly affects the convergent
validity, which is a problem since, as has already been
shown in this review, this type of validity has been one
of the most recurrent practices in scale development.
One hypothesis for this limitation may be the lack of
gold standard measures to assess similar constructs as
those of a new scale. In such cases, a relatively recent
study by Morgado et al. (2014) offers a valid alternative.
The authors used information collected on sociodemo-
graphic questionnaires (e.g., level of education and
intensity of physical activity) to correlate with the
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constructs of interest. Future researchers should seek
support from the literature on the constructs that would
be theoretically associated with the construct of interest,
searching for alternatives in information collected on,
for example, sociodemographic questionnaires, to assess
the convergent validity of the new scale.

Another psychometric limitation reported in some
studies was related to factor analysis. These limitations
were identified in five main forms: (1) EFA and CFA
were conducted using the data from the same sample
(Zheng et al. 2010)—when this occurs, good model fit in
the CFA is expected, as a consequence, the added
strength of the CFA in testing a hypothesized structure
for a new data set based on theory or previous findings
is lost (Khine 2008); (2) lack of CFA (Bolton and Lane
2012)—if this happens, the researcher loses the possibil-
ity of assigning items to factors, testing the hypothesized
structure of the data, and statistically comparing alterna-
tive models (Khine 2008); (3) a certain amount of sub-
jectivity was necessary in identifying and labeling factors
in EFA (Lombaerts et al. 2009)—since a factor is qualita-
tive, it is common practice to label each factor based on
an interpretation of the variables loading most heavily
on it; the problem is that these labels are subjective in
nature, represent the authors’ interpretation, and can
vary typically from 0.30 to 0.50 (Gottlieb et al. 2014;
Khine 2008); (4) the initial unsatisfactory factor analysis
output (Lombaerts et al. 2009); and (5) lack of a more
robust CFA level (Jong et al. 2014) taken together—-
when the study result distances itself from statistical
results expected for EFA (e.g., KMO, Bartlett test of
sphericity) and/or CFA (e.g., CFI, GFI, RMSEA), it
results in an important limitation, since the tested ex-
ploratory and theoretical models are not considered
valid (Khine 2008). Taking these results, future studies
should consider the use of separate samples for EFA and
CFA, the combination of EFA and CFA, the definition of
objective parameters to label factors, and about the con-
sideration for unsatisfactory results of EFA and CFA,
seeking alternatives to better fit the model.

Qualitative research limitations This review also found
reported limitations on the qualitative approach of the
analyzed studies. The first limitation was related to the
exclusive use of the deductive method to generate items.
It is noteworthy that, although most of the studies in-
cluded in this review used exclusively deductive methods
to generate items, only two studies recognized this as a
limitation (Coleman et al. 2011; Song et al. 2011). Both
studies used only the literature review to generate and
operationalize the initial item pool. The authors recog-
nized the importance of this deductive method to theor-
etically operationalize the target construct, but they
noted that, “for further research, more diverse views
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should be considered to reflect more comprehensive
perspectives of human knowledge-creating behaviors
to strengthen the validity of the developed scales”
(Song et al. 2011, p. 256) and, “a qualitative stage
could have been used to generate additional items
[...]. This could also have reduced measurement error
by using specific language the population used to
communicate” (Coleman et al. 2011; p. 1069). Thus,
the combination of deductive and inductive ap-
proaches (e.g., focus groups or interviews) in item
generation is again suggested in future research.

In addition, it is also necessary that the researcher
consider the quality of the reviewed literature. Napoli
et al. (2014, p. 1096) reported limitations related to the
loss of a more robust literature review, suggesting that
the scale developed in the study may have been incor-
rectly operationalized: “Yet some question remains as to
whether cultural symbolism should form part of this
scale. Perhaps the way in which the construct was ini-
tially conceptualized and operationalized was incorrect.”
The incorrect operation of the construct compromises
the psychometric results of scale and its applicability in
future studies.

Another limitation involves the subjective analysis of
the qualitative research. Fisher et al. (2014, p. 488)
pointed out that the qualitative methods (literature re-
views and interviews) used to develop and conceptualize
the construct were the main weaknesses of the study,
“this research is limited by [...] the nature of qualitative
research in which the interpretations of one researcher
may not reflect those of another.” The authors explained
that, due to the potential for researcher bias when inter-
preting data, it has been recognized that credible results
are difficult to achieve. Nevertheless, subjective analysis
is the essence and nature of qualitative studies. Some
precautions in future studies can be taken to rule out
potential researcher bias, such as attempts at neutral-
ity. This is not always possible, however, and this
limitation will remain a common problem in any
qualitative study.

In turn, Sewitch et al. (2003, p. 260) reported that fail-
ure to formally assess content validity was a limitation.
The reason given was budgetary constraints. It is worth-
while to remember that the content validity is an
important step to ensure confidence in any inferences
made using the final scale form. Therefore, it is neces-
sarily required in any scale development process.

An additional limitation was reported by Lucas-Carrasco
et al. (2011) in the recruitment of a larger number of inter-
viewers, which may have affected the quality of the data
collected. In order to minimize this limitation, the authors
reported, “all interviewers had sufficient former education,
received training on the study requirements, and were pro-
vided with a detailed guide” (p. 1223). Future studies
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planning the use of multiple interviewers should consider
potential resulting bias.

Missing data In connection, missing data was another
issue reported by some studies included in this system-
atic review (e.g., Glynn et al. 2015; Ngorsuraches et al.
2007). Such limitations typically occur across different
fields of scientific research. Missing data includes num-
bers that have been grouped, aggregated, rounded,
censored, or truncated, resulting in partial loss of infor-
mation (Schafer and Graham 2002). Collins et al. (2001)
clarified that when researchers are confronted with miss-
ing data, they run an increased risk of reaching incorrect
conclusions. This is because missing data may bias par-
ameter estimates, inflate type I and type II error rates,
and degrade the performance of confidence intervals.
The authors also explained that, “because a loss of data
is nearly always accompanied by a loss of information,
missing values may dramatically reduce statistical
power” (p. 330). Therefore, future researchers who wish
to mitigate these risks during the scale development
must pay close attention to the missing data aspect of
the analysis and choose their strategy carefully.

Statistical methods to solve the problem of missing
data have improved significantly, as demonstrated by
Schafer and Graham (2002), although misconceptions
still remain abundant. Several methods to deal with
missing data were reviewed, issues raised, and advice
offered for those that remain unresolved. Considering
the fact that a more detailed discussion of the statistics
dealing with missing data is beyond of the scope of this
article, more details about missing data analysis can be
found in Schafer and Graham (2002).

Social desirability bias Another limitation reported in
some studies (Bova et al. 2006; Ngorsuraches et al. 2007)
and identified in this systematic review is social desir-
ability bias. This type of bias is considered to be a
systematic error in self-reporting measures resulting
from the desire of respondents to avoid embarrassment
and project a favorable image to others (Fisher 1993).
According to King and Bruner (2000), social desirability
bias is an important threat to the validity of research
employing multi-item scales. Provision of socially desir-
able responses in self-reported data may lead to spurious
correlations between variables, as well as the suppression
or moderation of relationships between the constructs of
interest. Thus, one aspect of scale validity, which should
be of particular concern to researchers, is the potential
threat of contamination due to social-desirability re-
sponse bias. To remedy this problem, we agree with the
authors that it is incumbent upon researchers to identify
situations in which data may be systematically biased to-
ward the respondents’ perceptions of what is socially
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acceptable, to determine the extent to which this repre-
sents contamination of the data, and to implement the
most appropriate methods of control. Details on methods
for identifying, testing for, and/or preventing social desir-
ability bias are beyond the scope of this article, but can be
found at King and Bruner (2000).

Item limitations In comparison with at least one previ-
ous study (Prados 2007), our findings reflect some
potential item limitations. Firstly, items that were am-
biguous or difficult to answer were the main weaknesses
reported by Gottlieb et al. (2014). On this issue, the lit-
erature dealing with the necessary caution in wording
the items is extensive. For example, items must clearly
define the problem being addressed, must be as simple
as possible, express a single idea, and use common
words that reflect the vocabulary level of the target
population. Items should not be inductors or have alter-
native or underlying assumptions. They must be free of
generalizations and estimates, and be written to ensure
the variability of responses. In writing the items, the re-
searcher should avoid using fashionable expressions and
colloquialisms or other words or phrases that impair un-
derstanding for groups of varying ages, ethnicities, reli-
gions, or genders. Furthermore, the items should be
organized properly. For example, the opening questions
should be simple and interesting to win the trust of the
subjects. The most delicate, complex, or dull questions
should be asked at the end of the sequence (Clark and
Watson 1995; Malhotra 2004; Pasquali 2010).

Furthermore, Cicero et al. (2010) reported that the
main limitation of their study was the fact that none of
the items were reverse-scored. Although some method-
ologists claim that reverse scoring is necessary to avoid
acquiescence among participants, this advice should be
taken with caution. There are reports that the reverse-
scored items may be confusing to participants, that the
opposite of a construct reverse-scored may be funda-
mentally different than the construct, that reverse-
scored items tend to be the worst fitting items in factor
analyses, or that the factor structure of scales includes a
factor with straightforward wording compared to a
reverse-scored factor (Cicero et al. 2010). Awareness of
these issues is necessary for future researchers to choose
between avoiding acquiescence among participants or
preventing a number of other problems related to the
use of reverse scores.

Brevity of the scale Limitations on the scale size were
also identified in this review. Studies by Negra and
Mzoughi (2012) and Tombaugh et al. (2011) mentioned
the short version of the scale as their main limitation. In
both studies, the final version of the new scale included
only five items. Generally, short scales are good, because



Morgado et al. Psicologia: Reflexdo e Critica (2017) 30:3

they require less time from respondents. However, very
short scales can in fact seriously compromise the reli-
ability of the instrument (Raykov 2008). To the extent
that the researcher removes items of the scale, the Cron-
bach’s alpha tends to decrease. It is valuable to remem-
ber that the minimum acceptable alpha should be at
least 0.7, while an alpha value between 0.8 and 0.9 is
considered ideal. Scales with many items tend to be
more reliable, with higher alpha values (DeVellis 2003).
In this context, future researchers should prioritize
scales with enough items to keep the alpha within the
acceptable range. Although many items may be lost dur-
ing theoretical and psychometric analysis, an alternative
already mentioned in this study would be to begin the
initial item pool with at least twice the desired items of
the final scale.

Difficulty controlling all variables In addition to all
limitations reported, Gottlieb et al. (2014) mentioned a
common limitation in different research fields—the diffi-
culty of controlling all the variables that could influence
the central construct of the study. The authors reported
that “it may be that there are other variables that influ-
ence visitors’ perception of trade show effectiveness that
were not uncovered in the research” and suggest “future
research might yield insights that are not provided here”
(p. 104). The reported limitation calls attention to the
importance of the first step—item generation—in the
scale development process. A possible remedy to this
issue would be to know the target construct in detail
during the item generation, allowing for all possible and
important variables to be investigated and controlled.
However, this is not always possible. Even using induct-
ive and deductive approaches to generate items (litera-
ture review and interview), the authors still reported
that limitation. In this light, future researchers must use
care in hypothesizing and testing potential variables that
could be controlled during construction of the scale
development process.

Lack of manual instructions Finally, this review found
a weakness reported on the loss of manualized instruc-
tions that regulate the data analysis. Saxena et al. (2015,
p. 492) pointed out that the initial version of the new
scale “did not contain manualized instructions for raters,
so it lacked objective anchor points for choosing specific
ratings on many of its questions”. Therefore, an import-
ant detail that should have the attention of future re-
searchers are instructions that determine the application
methods of the new scale. Pasquali (2010) suggests that
when drafting the instructions, the researcher should de-
fine the development of operational strategies that will
enable the application of the instrument and the format
in which it will be presented and decide both how the
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subject’s response will be given for each item and the
way that the respondent should answer each item. The
researcher should also define how the scale scores would
be analyzed. In addition, the instructions need to be as
short as possible without confusion to the subjects of
the target population, should contain one or more exam-
ples of how the items should be answered, and should
ensure that the subject is free of any related tension or
anxiety.

Study limitations and strengths

This review itself is subject to some limitations that
should be taken into consideration. First, during the
selection of the articles included in the analysis, we may
have missed some studies that could have been identified
by using other terms related to “scale development.”
This may have impacted our findings. However, applica-
tion of this term alone was recommended by its wide-
spread use by researchers in the area (Clark and Watson
1995; DeVellis 2003; Hinkin 1995; Nunnally 1967) and
by the large number of publications identified with this
descriptor in the period evaluated, as compared with
those screened with correlates (e.g., “development of
questionnaire” and “development of measure”). In the
same way, we may also have missed numerous studies
that, despite recording their weaknesses, did not have
the search term “limitations” indexed in the analyzed
databases. We could have reduced this limitation by also
using the search term ‘weakness’ or a similar word for
selection and inclusion of several other articles. How-
ever, a larger number of included studies would hinder
the operationalization of our findings.

Second, particularly regarding analysis of items and re-
liability, we lost information about the basic theories
that support the scale development process: classical test
theory (CTT)—known as classical psychometry—and
item response theory (IRT)—known as modern psych-
ometry (PASQUALI 2010). Although it was beyond the
scope of this article to examine these theories, informa-
tion on the employability of one or the other could con-
tribute to a deeper understanding of their main
limitations. Future studies could focus on CTT and IRT,
compare the applicability of both, and identify their
main limitations in the scale development process.

Still, our review is current with studies published until
September 2015. As new evidence emerges on current
practices and limitations reported in the scale develop-
ment process, revisions to this systematic review and
practice guideline would be required in future studies.

Despite its weaknesses, the strengths of this study
should be highlighted. First, this study reviews the updated
and consistent literature on scale development practices
to be applied in, not only a specific field of knowledge as
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carried out in most systematic review studies, but across
various fields. With this variety of conceptions, we hope
to assist future researchers in different areas of human
and social sciences in making the most appropriate choice
between strategies.

Second, this study differs from most studies of scale de-
velopment revision, since it primarily considers the con-
ceptions of the authors themselves about the main
difficulties and mistakes made during the scale develop-
ment process in their own studies. We hope to contribute
to the efforts of future researchers, based on the know-
ledge of previous mistakes. While several weaknesses in
scale development research were identified, specific rec-
ommendations for future research relevant to particular
previously dimensions discussed were embedded within
the appropriate sections throughout the article.

We observe that, although some weaknesses have been
clearly identified in the scale development practices of
many studies, only a few researchers recognized and
recorded these limitations. This was evidenced in the
large number of studies using exclusively deductive ap-
proaches to generate the initial item pool and the limited
number of studies that recognized this as a limitation, or
there were a large number of studies using smaller sample
sizes than recommended in the literature for psychometric
analysis and the limited number of studies that reported
this issue as a limitation. Considering the observed dis-
tance between the limitation and its recognition, it is
important that future researchers are comfortable with
the detailed process of developing a new measure, espe-
cially as it pertains to avoiding theoretical and/or meth-
odological mistakes, or at least, if they occur, to mention
them as limitations.

Conclusions

In conclusion, the present research reviews numerous stud-
ies that both proposed current practices of the scale devel-
opment process and also reported its main limitations. A
variety of conceptions and methodological strategies and
ten mains limitations were identified and discussed along
with suggestions for future research. In this way, we believe
that this paper makes important contributions to the litera-
ture, especially because it provides a comprehensive set of
recommendations to increase the quality of future practices
in the scale development process.
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