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1. Introduction
The definition of instrument construct validity 

has several connotations which are very similar. 
APA Standard (1985) defines Construct validity 
as “appropriateness, meaningfulness, and 
usefulness of the specific inferences made from test 
scores”. Meanwhile, Messick (1989) describes it 
as “(Construct) Validity is an overall evaluative 
judgement of the degree to which empirical 
evidence and theoretical rationales support the 
adequacy and appropriateness of interpretations 
and actions based on test scores or other modes 
of assessment”. Basically, in layman term as we 
normally use, construct validity answers to the 
question “does your instrument measures what 
it’s supposed to measure?” Without construct 
validity, the interpretation of scores from an 
instrument has little meaning. 

However, interpretations of the sufficient 
requirements for construct validity vary amongst 
student researchers in Malaysia. Based on 
the author’s experiences, many students were 
observed not having sufficient evidence to support 
construct validity on their tested instruments. 
Many just relied on factor analysis and reliability 
indices to claim construct validity, where, in fact, 
validity should be argued, demonstrated, and 
proved with more than just these.

This paper presents Messick’s framework 
for construct validity, and evidence for each 
framework aspect could be provided to support 

the claim for construct validity for an instrument. 
In most cases, analyses using the Rasch 
Measurement Model (RMM) are utilized to 
present the evidence.

2. Messick’s construct validity framework
Messick proposed six aspects of construct 

validity to provide “evidence and rationales 
supporting the trustworthiness of score 
interpretation in terms of explanatory concepts 
that account for both test performance and score 
relationships with other variables” (Messick, 
1995). These are Content, Substantive, Structural, 
Generalizability, External and Consequential, 
described as follows:

• Content - Evidence of content relevance, 
representativeness, and technical quality. 
(Messick, 1995). In other words, answers 
to the question, “Do test items appear to 
be measuring the construct?”

• Often, students usually provide face 
validity as evidence. However, no further 
empirical evidence was presented to 
substantiate the face validity. In this paper, 
a method shall be discussed on how to 
provide such evidence.

• Substantive - Theoretical rationales for the 
observed consistencies in test responses. 
Normally, consistencies are reported 
via reliability indices. Reliability alone 
does not imply validity. Validity requires 
arguments (Bond, 2015).
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• Structural - The extent to which 
interrelationships of dimensions measured 
by the test correlate with the construct 
and test scores (Messick, 1995). Sound 
instrument structure could be demonstrated 
using RMM unidimensionality test, Item 
and person fit analyses and category 
probability.

• Generalizability - Score properties and 
interpretations generalize to and across 
demographics, time, and places (Messick, 
1995). 

• Consequential - Implication of score 
interpretation as a basis of action and 
potential consequences of test use 
(Messick, 1995). Consequential validity 
provides the scope of potential risks if 
the scores are invalid or inappropriately 
interpreted. This aspect is the least reported 
by the student but could be important to 
minimize the risks of using the instrument.

In this paper, the first four aspects of Messick’s 
construct validity shall be briefly discussed, 
and several guidelines are proposed for student 
researchers to consider when planning for pilot 
studies.

3. Providing evidence toward Messick’s 
construct validity aspects
3.1. Content Validity
Other than face validity to provide initial 

verification of items, data from the pilot study 

could also be used to provide evidence on 
whether the content of the instrument is supposed 
to measure the intended latent trait, especially for 
an assessment instrument. For example, consider 
the following rubric of an instrument measuring 
Information Security Maturity Model (ISMM):

In order to prove that the content measures 
organizations are measured according to the 
appropriate levels of maturity, the following have 
to be planned before the pilot study takes place:

A rubric of clear levels of maturity, sub-
domain and requirements for each level should 
be established. This will provide the basis for 
item building for the instrument.

Samples should be conveniently selected to 
include all the levels. This means the researcher 
should know the samples. Demography is 
important to ensure sufficient samples are 
collected.

After pilot data is collected and analyzed, 
evidence of whether the content measures the 
intended level could be ascertained using the 
Wright Map. For example:  

The above Wright Map shall tell us whether the 
selected organizations (or samples) with known 
levels behave correctly on the items from the 
rubric. For example, samples with known Level 
5 should be at the top, and samples with known 
Level 1 should be at the bottom. Similarly, the 
map also shows us to observe whether the items 
behave correctly on the known samples. This gives 

Figure 1. Information Security Maturity Model
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empirical evidence on whether the instrument’s 
content measures what it should measure.

For perception-type instruments, sometimes 
transforming into a rubric may not be possible. 
However, it is still possible for experts to endorse 
the rank of items according to difficulty or 
agreeableness. This endorsement could then be 
compared to the results of pilot data.

3.2. Substantive
Students often encountered cases where the 

reliability of pilot data was low. These are often 
caused by insufficient items to separate samples 
and vice-versa. In the below examples (Figure 
3), the left Wright Map indicates the items are 
separating only 1 sample. This results in very 
low person reliability. Meanwhile, the middle 
and the right maps have items that cover the full 

spectrum of samples and are able to separate the 
samples properly. 

In order to increase the reliability of 
instruments, it is recommended that samples be 
conveniently chosen to test the full spectrum of 
items. Again, demographics are an important 
consideration when planning for the pilot. If an 
instrument consists of test items with varying 
difficulties, the samples should also be of 
varying abilities to check whether the items are 
functioning well. If sample abilities are known, 
then this is a bonus, as the items could be checked 
against person abilities later.

3.3. Structural
The following three areas need to be addressed 

to ensure the instrument has good structural 
validity and could be used in the final instrument. 
First, all items measure the same latent trait. 
This is tested using Unidimensionality test 
(Table 1), which indicates if some items indicate 
measuring secondary dimension. However, 
further investigation on these items is necessary 
to confirm unidimensionality.

Second, investigation of the quality of item and 
person is necessary to ensure all items are fit to 
measure the latent traits of persons. An example of 
item fit analysis is shown in Table 2 below.

Third, a good category structure ensures that 
the ordering of measures is consistent with the 
ordering of categories (Adam et al., 2012). A 
good category structure would have the category 
probability curve as per Figure 4 below. If 
disordered thresholds are exhibited, most of 

P1 L5 1PL5
p2 L5 3AL5

2RL5 4SL5 LEVEL 5

p3 L5 P5 L4
P4 L5 5EL5

P6 L4 3AL4
P7 L4 1PL4 2RL4 4SL4 LEVEL 4
P8 L4

P9 L3 5EL4

P10L3 1PL3
P11L3 2RL3

P12L2 3AL3 LEVEL 3
P13L2 4SL3
P14L2 5EL3

P16L1 3AL2
P15L2 2RL2 4SL2 LEVEL 2

P17L1 1PL2 5EL2
P18L1 3AL1 5EL1
P19L1 4SL1 LEVEL 1

1PL1 2RL1

Figure 2. Wright Map

Figure 3. Sample distributions
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the categories may need to be investigated, and 
categories should be reduced or collapsed.

Another issue of category structure faced by 
student researchers is mixing perception scales 
and assessment scales. Perception scales often 
measure what we feel or perceive, which may 
not be what we are. These are not necessarily the 

same thing. For example (see Figure 5), if one 
says very important in wealth, it may not mean 
he/she is wealthy. Hence, this may be incorrect if 
the researcher tries to establish a person profile 
based on perception scales.

Recommendations for good instrument 
structure would be to have a sound rubric of 
the instrument framework established to ensure 
that all items are indeed measuring the latent 
trait. Also, proper scales or categories should be 
established.

3.4 Generalizability
In most cases, students only check for 

demographic bias after a pilot study has 
been conducted. Often, the results could not 
be substantiated due to insufficient samples 
and incomplete demographics. Planning 
demographics early is very important to avoid 
the above issues. 

Table 1. Unidimensionality test

Table 2. Item fit

Figure 5. Sample perception items

Figure 4. Category probability curve
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4. Summary
Table 3 below summarizes the basic areas 

to consider when planning the pilot study with 
construct validity in mind.

Table 3. Validity aspects and requirements
1 - Content 2 - Consistency 3 - Structure 4 - Generalizeability 5 - External 6 - Consequential

Demography √ √

Targeting √ √ √

Proper Scale √ √

Rubrics √

Planning for sufficient demography shall help 
in consistency and generalizability aspects. A 
good spectrum of known samples (targeting) shall 
be beneficial to provide evidence for content, 
consistency, and structure aspects. Proper scales 
or categories are helpful for content and structure 
aspects. Meanwhile, good rubrics are beneficial 
to provide empirical evidence for content aspects.
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