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The study of the response processes to test items and 
questionnaires was fi rst considered explicitly as a source of validity 
evidence in the Standards for Educational and Psychological 
Testing (American Educational Research Association [AERA], 
American Psychological Association [APA], & National Council 
on Measurement in Education [NCME], 1999). The earlier version 
of these Standards (APA, AERA, & NCME, 1985) included the 
study of “individual response processes” as part of evidence 
related to construct validity. However, the previous editions 
in 1954, 1966, and 1974 did not consider response processes as 
“types,” “aspects,” or “categories” of validity. In fact, there are no 
detailed references to the study of response processes as evidence 
of validity in the classic articles of validity theory, widely cited in 

the literature (e.g., Kane, 1992; 2006); with the exception of the 
seminal works of S. Messick anticipating the role of the validity 
evidence based on response processes (e.g., Messick, 1989; 1990). 
Messick (1990) included among the “forms of validity evidence”: 
“Directly probe the ways in which individuals cope with the 
items or tasks, in an effort to illuminate the processes underlying 
item response and task performance” (p. 5). In general terms, the 
absence or oversight justifi es the benchmark role that the 1999 
Standards played in determining the content, methods and scope 
of the source of validity based on response processes.

Prior to the appearance of the 1999 Standards, lines of research 
in the fi eld of educational testing had been developing, such as 
those of Embretson (1983) connecting item response theory (IRT) 
and cognitive psychology and Mislevy, Steinberg and Almond 
(2002) on model-based reasoning for the development of tasks 
and items, which could be included within the fi eld of validation 
based on response processes. In fact, it could be said that interest 
in explaining the processes of responses to test items has been 
around since the origin of validity. Sireci (2009) criticized earlier 
defi nitions of validity as the degree to which “... a test measures 
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Abstract Resumen

Background: Validity evidence based on response processes was fi rst 
introduced explicitly as a source of validity evidence in the latest edition 
of Standards for Educational and Psychological Testing. In this paper, we 
present the theory, the relationship with other sources of validity evidence, 
and the methods available for validation studies aimed at obtaining 
validity evidence about response processes. Method: A comprehensive 
review of the literature along with theoretical and practical proposals.  
Results: The articles provides arguments for determining when validity 
evidence based on response processes is critical for supporting the use 
of the test for a particular purpose, and examples of how to perform a 
validation study to obtain such validity evidence.  Conclusions: There 
are methods for obtaining validity evidence based on response processes. 
Special attention should be paid to validation studies using the cognitive 
interview method given its features and possibilities. Future research 
problems pose how to combine data from different methods —qualitative 
and quantitative—, to develop complete validity arguments that support 
the use of the test for a particular purpose.

Keywords: Validity, standards, evidence of response processes, cognitive 
interviewing.

Evidencia de validez basada en los procesos de respuesta. Antecedentes: 
la evidencia de validez basadas en los procesos de respuestas fue incluida 
explícitamente por primera vez como fuente de evidencias de validez en 
la última edición de los Standards for Educational and Psychological 
Testing. En este artículo, presentamos la teoría, la relación con otras 
fuentes de evidencias de validez, y los métodos disponibles para 
realizar estudios de validación cuyo objetivo sea obtener evidencias de 
validez sobre los procesos de respuesta. Método: una extensa revisión 
de la literatura junto con propuestas teóricas y prácticas. Resultados: 
el artículo aporta argumentos para determinar cuando la evidencia 
de validez basada en los procesos de respuesta es crítica para apoyar 
el uso del test para un objetivo particular, y ejemplos de cómo realizar 
un estudio de validación para obtener tales evidencias de validez. 
Conclusiones: hay métodos para obtener evidencias de validez basadas 
en los procesos de respuesta. Debe prestarse especial atención a los 
estudios de validación mediante el método de entrevista cognitiva por 
sus características y posibilidades. Futuros problemas de investigación 
plantean como combinar datos de métodos diferentes —cualitativos y 
cuantitativos—, para elaborar argumentos de validez que apoyen el uso 
del test para un objetivo particular.

Palabras clave: validez, standards, evidencias de procesos de respuesta, 
entrevista cognitiva.
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what it is supposed to measure” (Garrett, 1937, p. 324). The key 
is in the clause “what it is supposed to measure.” He argued it is 
not possible to properly interpret the score on a test, if you do not 
know what the test measures. “Knowing what the test measures” 
is a critical aim of many validation studies; and throughout 
the evolution of validity theory, the vision of validity by those 
who advocate a substantive theory of response processes (e.g., 
Borsboom, Mellenbergh, & van Heerden, 2004), or those who 
understand validity as a contextualized and pragmatic explanation 
of the scores on the test (e.g., Zumbo, 2009) can be traced.

In this paper, we (1) describe validity evidence based on 
response processes and its relation to other sources of validity 
evidence, (2) determine when it is critical to have evidence based 
on the response process to support the use of the test for a particular 
purpose, and (3) present methods available for conducting 
validation studies on response processes, with special attention to 
the cognitive interview method. Throughout the article, we will 
also present studies to illustrate the contents and trace the practice 
of validation studies focused on this source of validity evidence.

Validity evidence of the response processes in the standards 1999

According to the Standards (AERA et al., 1999), evidence 
based on response process refers to “evidence concerning the fi t 
between the construct and the detailed nature of performance or 
response actually engaged in by examinees” (p.12). The Standards 
provide few indications for obtaining evidence about the response 
processes:

Questioning test takers about their performance strategies 
or response to particular items… Maintaining records that 
monitor the development of a response to a writing task… 
Documentation of other aspects of performance, like eye 
movement or response times (p. 12).

The indications for obtaining evidence about response 
processes mix who provides the data (“test takers”), with the data 
itself (“records”). This confusion has made it diffi cult to develop 
methods aimed at obtaining this source of evidence. In addition, 
the Standards state that the study of response processes can go 
beyond the test takers or examinees to include “... observers or 
judges to record and/or evaluate examinees’ performance or 
products” (p. 13). This call opened the study of response processes 
for judges or observers in areas of educational and psychological 
testing such as standard-setting, subject-matter experts for content 
validity, scoring of performance assessments, etc.  Such studies 
are especially important when the validity argument that justifi es 
using the test requires evidence that the appropriate criteria are 
being used, and the observers or judges are not being infl uenced 
by factors irrelevant to the intended interpretation.

Relationship between evidence based on test content and 
response processes

The Standards emphasize that the sources of evidence do not 
represent different types of validity, since “Validity is a unitary 
concept” (p. 11), but rather they illuminate different aspects of 
validity. One of the ideas presented in this paper is to strengthen 
the complementarity between sources, especially in the case of 
sources of evidence based on test content and those based on 

response processes. Complementarity in the objectives and, as 
discussed below, in the areas of validity they face.

Validity based on test content comes from the analysis of the 
relationship between the content of the test and the construct meant 
to be measured. The key to understanding the “complementarity” 
in both sources is in what the Standards describes as “test content”: 
“Test content refers to the themes, wording, and format of the 
items, tasks, or questions on a test” (p. 11). Sireci & Faulkner-
Bond (2014) in this issue summarizes how evidence based on test 
content comes from logical or empirical analysis of the adequacy 
with which the test content represents the content domain and its 
relevance to the proposed interpretation of the scores in the test, 
almost exclusively through the use of “subject-matter experts.” The 
question is how to judge the relevance without resorting to evidence 
based on response processes to provide data about “…the detailed 
nature of the performance actually engaged in by the test takers 
or examinees” (p. 12) as Standards state. The validation process 
presented by Sireci (2012) to support the use of the Massachusetts 
Adult Profi ciency Tests (MAPT), clearly illustrates, as discussed 
below, the complementarity of the two sources.

In support of complementarity between sources, it is curious 
how the Standards repeat indications on how to use both sources 
of evidence to address “... questions about difference in meaning 
or interpretation of the test scores across relevant groups of 
examinees” (p. 12). The indication points to the combined use 
of both sources to address the detection and interpretation of 
differential item functioning.

Standards and testing issues for evidence based on response 
processes

The relationship between the sources of validity evidence 
based on test content and response processes are more apparent 
when identifying standards and testing issues for which they are 
relevant.

Standard 1.8 indicates that:

If the rationale for a test use or score interpretation depends 
on premise about the psychological processes or cognitive 
operations used by examinees, then theoretical or empirical 
evidence in support of those premises should be provided (p. 
19).

After extending the application to observers, the commentary 
accompanying standard 1.8 supports the thesis of complementarity 
between the evidence based on content and response processes. 
This comment requires the provision of evidence about the 
psychological processes or cognitive operations when the test 
specifi cations determine the process to be evaluated.

Under the heading “Bias associated with test content and 
response processes” the AERA et al. (1999) Standards point to the 
two sources of evidence to look for causes of bias in the tests. The 
explanation of the bias is refl ected in the concept of “construct-
irrelevant variance” appropriate in the case of test content when 
there has been an inadequate sampling of content, and in the 
case of the response process when “... test items elicit varieties of 
response other than those intended or can be solved in ways that 
were not intended “(p. 78). The examples listed below are “classic” 
examples in the presentation of test bias and differential item 
functioning: differential trend acquiescence, different familiarity 
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with item response formats, and where the performance on items 
depends on some ancillary ability which the comparison groups 
have to different degrees.

Considering the role that Standards point out for evidence 
based on response processes in the treatment of bias in tests, it 
should not be surprising that they include references to said 
source when addressing the issue of “testing individuals of diverse 
linguistic backgrounds” (e.g. standard 9.2), or “testing individuals 
with disabilities” (e.g. standard 10.1).

When should a validation study based on response processes be 
conducted?

It is beyond the scope of this article to summarize the exciting 
debate on validity theory, a discussion that emerged in the 
commencement of evaluation through tests and questionnaires 
and which is still very active today. However, proposing when 
evidence based on response processes is critical requires at least a 
lay out of the perspectives and main contents about validity.

A reading of the most recent theoretical work about validity 
indicates a majority and basic consensus on the current contents 
of the Theory of Validity, even among those who defend different 
views (e.g., Cizek, 2012; Kane, 2006, 2013; Sireci, 2009, 2012; 
Zumbo, 2009). Put simply, the arguments of consensus about 
validity are: (1) it belongs to the “entitled” inferences and 
interpretations for the use of the test, (2) it is not a characteristic 
of the test or questionnaire, (3) it is a unitary concept, and (4) it 
is an evaluative judgment. The idea of differentiating between 
the concepts of “validity” and “validation” is also shared, the 
latter referring to the methods and, in particular, the process for 
obtaining evidence with which to support test use. However, there 
are some differences between those who direct the validation 
towards the “particular use of test” (Sireci, 2009, 2012), “the 
assumptions that underpin the interpretive argument” (Kane, 
2013), or the “explanation” of the differences between the scores 
on the test (e.g., Zumbo, 2009).

Given the practical focus of the present article and the reference 
to the AERA et al. (1999) Standards as a framework for validation 
studies, the answer to the question of when evidence based on 
response processes is critical fi ts into what Sireci (2012) calls a 
“de-constructed approach to test validation” aimed at providing 
the necessary validity evidence to support the use of the test. The 
answer is also partly addressed by the “argument-based approach 
to validation” made by Kane (2006).

In both cases, the answer to the question is supported by two 
pillars: fi rst, the concept formulated by Embretson (1983) of 
“construct representation” which includes as threats to validity 
those from a “construct under representation,” and those from 
“construct-irrelevant variance;” and secondly, the development 
of “rival hypothesis” that as indicated by the AERA et al. (1999) 
Standards defy the proposed interpretation to justify the use of 
the test.

On these two conceptual pillars, practitioners should assess 
the performance of a validation study to obtain evidence based on 
response processes that justify the particular use of a test when, 
among the propositions that have been made to justify the use of 
the test:

a) The performance of the “test takers” or “examinees” in 
the test or questionnaire items refl ects the psychological 

processes and / or cognitive operations delineated in the test 
specifi cations.

b) The processes of judges or observers when evaluating the 
performance or products of the different test takers are 
consistent with the intended interpretation of the scores.

c) Groups of test takers defi ned by demographics, linguistic 
or other conditions associated with the intended use of the 
test, did not differ in the nature of their performance or in 
the responses because of sources of “construct-irrelevant 
variance.”

Addressing the validation of response processes of judges and 
observers has been explored for instance in the standard-setting 
area. In general, the studies done aimed to reveal the cognitive 
process of panelist (e.g., Skorupski & Hambleton, 2005), or the 
factors that infl uenced panelist’s decisions (e.g., Ferdous & Plake, 
2005). Two examples may illustrate how to address the validation 
of the propositions a) and c).

Sireci (2012) proposed a scheme of validation developing 
several studies to justify the use of the Massachusetts Adult 
Profi ciency Tests (MAPT). The whole process of development and 
validation of MAPT is in the MAPT technical manual (Sireci et 
al., 2008). The MAPT was developed for a statewide assessment 
focused on adult basic education. The particular focus of MAPT 
is “... to measure ABE learners’ knowledge and skills in math and 
reading so that their progress in meeting educational goals can be 
evaluated” (p. 8). The goal statement led to the identifi cation of six 
general validity questions that guided the validation studies. Of 
these, there is a general validity question whose answer implied 
conducting a validation study aimed at obtaining evidence 
about response processes: “Do MAPT scores provide accurate 
information regarding [adult basic education] students’ math 
and reading profi ciencies?” “Accurate” should be understood in 
terms of proposition a) stated above: Do the examinees respond 
to the MAPT according to the cognitive operations delineated in 
the specifi cations of the test? Sireci et al. (2008) addressed the 
validation study from “rival hypothesis”: Are examinees guessing 
without reading the items, are they seriously engaged in responding 
to the test, or do they have enough time to respond. The data for 
examining the hypotheses were measurements of response time. 
Overall, the results allowed the researchers to reject the rival 
hypotheses.

Castillo and Padilla (2012) conducted a validation study using 
cognitive interviews following the argument based approach to 
validation (Kane, 2006), to obtain evidence of the processes of 
response to the items of a psychological scale designed to measure 
the construct “family support.” The validation study sought to 
examine the assumption that people living alone and those living 
with others, responded to the items using the same psychological 
processes. The comparison between the psychological processes 
of both groups did not support this assumption.

Practice of validation studies for validity evidence of the 
response processes

The analysis of the source of validity evidence based on 
response processes leads to reviewing the practice of such studies: 
how frequently they are carried out, what their goals are and what 
evaluation contexts have been conducted since the AERA et al. 
(1999) Standards included this source of evidence. As we shall 
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see, the picture is not very encouraging. Compared to the other 
sources, validation studies aimed at obtaining evidence from 
response processes are scant. The resistance of the researchers 
to modifying their vision and practices in the validation studies, 
the novelty with respect to the inclusion of this source of validity, 
together with the absence of clearer advice on how to obtain 
evidence from response processes, may explain the situation.

Some studies have attempted to review the practice of 
validation studies. For example, Cizek, Rosenberg, and Koons, 
(2007) reviewed validity papers to evaluate whether the validation 
framework used by authors fi t what they called “modern validity 
theory” and what the habitual trends were in conducting validation 
studies. They found the majority of the papers were far from the 
modern and unitary concept of validity. Validity was, in a many 
cases, not clearly defi ned and also considered a test characteristic. 
In relation to the sources of validity evidence investigated, the 
authors found the majority of the papers were focused on content 
and construct validity, and validity evidence based on participants’ 
response processes were studied only in 1.8% of the papers. Sireci 
and Parker (2006) compared the conceptualization of validity as 
proposed in Standards with validity evidence presented in in the 
courtroom. They concluded testing agencies were close to the 
Standards indications although none of the studies reviewed put 
forward evidence based on response processes. Also, Zumbo and 
Shear (2011) showed a higher presence in the medical outcomes 
fi eld, where 14% of the validation studies were based on participants’ 
response processes. In other fi elds, very few studies were focused 
on evidence based on respondents’ response processes; however 
the number increased between 2000 and 2010.

With the aim of contributing and somehow updating the 
description of the practice in the validation studies based on 
response processes, we performed a literature search focused 
on the journals indexed in the ISI Web of Knowledge, starting 
from the publication of AERA et al. (1999) Standards. The main 
objectives of the search were to characterize available validation 
studies in terms of the assessment context in which they were 
made, their objective and the method used. Keywords that 
guided the search were a pool of terms that refer to the source of 
validity based on response processes (“validity evidence based on 
response processes,” “cognitive processes,” “validity”), plus terms 
with which the Standards refer to how to obtain this evidence 
is obtained (“interview,” “eye tracking,” “response times”). As 
expected, the combined use of keywords was more effective in 
fi nding articles in which validation studies on response processes 
were presented.

Only 63 papers were selected after reading the abstract to confi rm 
that the object and the content of these responded to validation 
studies on response processes. The small number of papers is in 
line with those found in the review articles cited above. The fi rst 
contribution of the search to the characterization of the practice of 
validation studies is due to some of the diffi culties encountered. 
For example, the terms “sources of evidence based on response 
processes” or “evidence of response processes,” does not identify 
all the validation studies that aim to investigate the psychological 
processes or cognitive operations of test takers when responding to 
the items. Neither was it very useful to identify the articles based 
on the method used. As the indications of the AERA et al. (1999) 
Standards are not too explicit, not even combining the method 
name with labels referring to the source of validity guaranteed to 
identify articles focused on this source of evidence.

Regarding the specifi c fi ndings, the review of selected articles 
revealed that a large majority are validation studies in the area 
of health during the development of scales for specifi c diseases 
or health processes. These results coincide with that of Zumbo 
and Shear (2011). For example, Deal, DiBenedetti, Williams, 
and Fehnel (2010) elaborated and validated a pain scale; Althof, 
Perelman, and Rosen (2011) followed the same process with a 
sexual arousal scale; and Brod, Hammer, Christensen, Lessard, 
and Bushnell (2009) implemented interviews for discovering 
patients perspectives about diabetes. However, some papers 
were also found that focused on “psychological processes” such 
as processing speed (Cepeda, Blackwell, & Munakata, 2013), or 
decision strategies (Day, 2010).

It is also signifi cant that the validation studies on response 
processes are often carried out during the development of the test 
or questionnaire. For example, Gehlbach and Brinkworth (2011) 
proposed a framework for developing scales in which cognitive 
interviews and focus groups are proposed as procedures for 
assuring the quality of the instrument elaborated. To illustrate 
their proposal, authors used scales to assess teacher–student 
relationships (TSR) from both teachers’ and students’ perspectives 
at the middle- and high-school levels. Deal et al. (2010) also 
searched for validity evidence during the elaboration process 
but following an interactive process. These authors created a 
questionnaire for assessing Endometriosis pain and bleeding 
diary by conducting an expert panel and focus groups, later the 
fi rst draft was evaluated by cognitive interviews which were 
conducted in three rounds. Evidence obtained was included in 
the questionnaire and later a pilot study was conducted for fi nally 
assessing psychometric properties. 

Validation studies based on response processes during the 
evaluation of the psychometric properties of the test and/or 
questionnaire are also illustrative. Most of these studies seek to 
identify elements of the items that can cause mismatches between 
responders’ psychological processes and those delineated in test 
specifi cations. For example, Olt, Jirwe, Gustavsson, and Emami 
(2010) evaluated the psychometric properties of a questionnaire 
intended to assess the cultural competence among healthcare 
professionals. They related diffi culties reported by healthcare 
professionals in understanding the construct of “cultural 
competence” with poor evidence of questionnaire reliability and 
internal structure. 

Methods for obtaining validity evidence of the response 
processes

Describing the status of the validation studies focused on 
evidence of response processes requires a review of the methods 
used. The presentation of the methods is particularly relevant in 
the analysis of this source of validity evidence, since the Standards 
themselves, as already noted, indicate from where such evidence 
may be derived, at least in the case of the analysis of responses 
to items in tests and questionnaires from individual examinees: 
Questioning test takers, records that monitor the development 
of a response, eye movement, and response times. From these 
indications, the methods have been grouped into two categories: 
those that directly access the psychological processes or cognitive 
operations (think aloud, focus group, and interviews), compared 
to those which provide indirect indicators which in turn require 
additional inference (eye tracking and response times). Beginning 
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with the presentation of each method for the latter, after which so-
called direct methods are presented, and fi nally, a more detailed 
description of the cognitive interview method.

Response times

Validation studies that measure response times are habitually 
focused on connecting response time with the complexity of 
processes involved in developing the task (Cepeda et al., 2013). 
Response times validation studies seek to obtain evidence of 
the response processes or some aspect of them (e.g., guessing, 
commitment to responding to items, etc.), by registering response 
times while test takers are responding to the items. The validation 
study done by Sireci et al. (2008) for the MAPT is a good example 
as seen in previous sections. Wang and Sireci (2013) also found a 
relationship between the complexity of the cognitive operations 
involved with the items and the time that examinees took to 
respond to them, and how the relationship was provoked and 
mediated by item diffi culties.

Eye-tracking methods

Eye-tracking or eye-movement has also been used as indirect 
cues to attention and cognitive process (Day, 2010). Usually, eye-
tracking methods are implemented during the task of responding 
to test or scale items to gain access to the psychological processes 
or cognitive operation involved. For example, Ivie and Embretson 
(2010) applied the eye-tracking method for obtaining evidence 
about cognitive processes involved in the assembling object items. 
Elling, Lentz, and de Jong (2012) resorted to eye tracking to 
validate concurrent think-aloud protocol.

Interviews

As indicated earlier, in general the interview is researchers’ 
preferred method in validation studies based on response 
processes. The preference is understandable as this method 
responds directly to the AERA et al. (1999) Standards’ guidelines, 
asking respondents to items about their psychological processes 
and cognitive operations. It is also a method that is easy to apply 
and requires relatively few resources. Furthermore, the literature 
refl ects a variety of names to refer to similar procedures in-depth 
interviews, semi-structured interviews, think-aloud protocols, etc. 
All of these were grouped under the label “interview,” and the term 
“cognitive interview” was left to describe the type of interview 
advocated in this article and described in detail later.

The interview method acquires different nuances depending 
on whether the goal is to identify elements (words, expressions, 
response format, etc.), which may be problematic for the test or 
questionnaire respondents, or if the researcher intends to identify 
how people refer to the object, content, or specifi c aspects included 
in the items. In both cases, the aim is that the items do not hinder 
the fi t between the response processes and those delineated in 
the test specifi cations. For example, Krall and Lohse (2010) were 
interested in the eating competence of women in a program for 
nutrition and education assistance because they had evidence 
this competence can be especially affected in specifi c situations. 
They designed interviews to validate the ecSatter Inventory for 
low-income women. Brod et al. (2009) conducted interviews to 
assure participants were interpreting concepts around diabetes as 

defi ned in the test specifi cations of the Treatment Related Impact 
Measure-Diabetes. Information from participants was analyzed 
by classifying emerging themes and concepts, which allowed 
researchers to propose and implement changes in the measures being 
administered. Althof et al. (2011) applied interviews to identify 
useful elements for elaborating the Subjective Sexual Arousal 
Scale for Men, and later again applied interviews in a second phase 
of the study to check that the participants’ interpretation, thought 
processes and/or feelings fi tted to the intended construct.

Think-aloud protocols and vignettes are sometimes used within 
or as key components of the interview method in validation studies. 
For example, Gadermann, Ghun and Zumbo (2011) conducted 
think aloud protocol interviews to examine the cognitive processes 
of children when responding to the items of the Satisfaction with 
Life Scale. They found that most of the children’s responses were 
based on either an absolute strategy to indicate the presence or 
absence of something that is important for their judgments of their 
satisfaction, or a relative strategy using comparative statements. 
Ercikan, Arin and Law (2010) applied a think aloud method to 
confi rm sources of differential item functioning (DIF). They 
focused on examining the extent to which linguistic differences 
identifi ed by expert reviewers in the previous research were 
supported by evidence from the think aloud protocols.

When using vignettes, researchers present short stories to the 
participants who should make a judgment about the situation 
illustrated (e.g., Martin, 2004).  Participants should also indicate 
how and why they would respond in the situation described. 
Vignettes are especially useful for evaluating whether participants 
respond to the complete item or focus only on specifi c elements 
while responding to items.

Focus groups

Other methods are available that help gather evidence of 
response processes directly from participants, for example, 
focus groups. The focus group is considered a useful method 
for exploring unknown topics through group discussion about 
the topic, element, aspects, etc., included in the test or scale 
items (Hawthorne et al., 2006). Participants in the focus group 
can discuss feeling, thoughts, opinions, etc., due to the facilitator 
effect of the social interaction that can reveal their psychological 
processes while responding to the items. For example, Webber and 
Huxley (2007) implemented focus groups to assure the relevance 
of items and perspectives of participants in a scale for evaluating 
social capital. 

Cognitive interviewing for obtaining validity evidence based on 
response processes

The cognitive interview method may be especially useful for 
gathering validity evidence based on response processes. The 
aim of this section is to present the logic of the method, point 
out its conceptual foundations, and present the most relevant 
features practitioners should consider when applying the method 
in a validation study. A detailed presentation of all the particulars 
involved in the application of the cognitive interview method 
is beyond the scope of this article. Manuals are available in the 
literature with different approaches but which detail the method 
step by step (e.g., Willis, 2005; Miller, Cheep, Wilson, & Padilla, 
2013).
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The aim of cognitive interviewing is to access the participants’ 
cognitive processes, which are also gathered to provide validity 
evidence based on participants’ response processes. Cognitive 
Interviewing (CI) is the most used cognitive pretest method in survey 
research when survey question developers and evaluators seek to 
understand the “question-and-answer” cognitive process carried 
out by the respondents when answering survey questions (Castillo, 
Padilla, Gómez-Benito, & Andrés, 2010). Beatty and Willis (2007) 
who described cognitive interviews as “the administration of draft 
survey questions while collecting additional verbal information 
about the survey responses, which is used to evaluate the quality of 
the response or to help determine whether the question is generating 
the information that its author intends” (p. 288).

The reason we advocate using CI for validation studies when 
evidence based on response processes is needed, is that this method 
can provide evidence about the extent to which psychological 
processes and cognitive operations performed by the respondents 
actually match those delineated in the test specifi cations.

Theoretical foundations of cognitive interviews

The growing use of the cognitive interview method in studies 
validating tests and questionnaires continues a long history of 
“relations” between the survey methodology (“survey research”), 
and psychometrics. Since its appearance, researchers from both 
disciplines recognize that the quality of the measurements 
determines the quality of social and psychological research. 
Throughout history there has been “borrowing” of concepts, 
methods and a common vision of errors grouped as random and 
systematic error. Both methodological contexts have addressed 
until recently the measurement error from a purely statistical 
model, and have also shared the main limitation identifi ed by 
Tourangeau, Rips, and Rasinski (2004) in the case of survey 
research: focusing on the consequences rather than the causes of 
errors, without having generated signifi cant knowledge about their 
origin and how to prevent them.

The development of the cognitive interview method is 
historically tied to what in research survey movement is known 
by the name of Cognitive Aspects of Survey Methodology 
(CASM). This movement emerged as a result of two conferences: 
the Advanced Research Seminar on Cognitive Aspects of Survey 
Methodology held in the United States in 1983 and the Conference 
on Social Information Processing and Survey Methodology which 
took place in Germany in 1984 (Jabine, Straf, Tanur, & Tourangeau, 
1984). Both conferences stressed the importance of taking people 
into account as “active agents” and considering the cognitive 
processes involved in the response process. Tourangeau (1984) 
further developed the “question-and-answer” process model that 
included a description of the cognitive processes involved in the 
“question-and-answer” process. Figure 1 shows a model in which 
the cognitive processes that appear between the formulation of the 
question and the statement of the response are positioned.

Figure 1 shows the four phases that a person would complete 
when responding to a question. “Translating” the model into 
the context of testing, test takers go through four phases 
while responding to items developing the following cognitive 
operations: fi rst, they interpret and understand the item or task 
ahead which involves understanding both the intended purpose 
and the concepts and expressions that are included, and then 
they retrieve the information needed to answer the question, then 

make a judgment that allows them to integrate and evaluate the 
information retrieved, and fi nally they adjust their response to the 
proposed alternatives and communicate it.

In the last two decades, the model has evolved to include the 
possible non-sequentiality of the phases in all circumstances 
(Collins, 2003), and the presence of motivational, social and 
cultural dimensions (Krosnick, 1999). These extensions of the 
models could be very useful for obtaining evidence of the response 
processes of not only those about cognitive operations, but also 
examinees’ expectations, attributions, their life experiences what 
they bring when responding to test items.

Conducting cognitive interviews

The cognitive interview method can be described starting 
with the major steps and decisions the researcher must take 
when performing the validation study. Below, we summarize 
the contents of each step, with reference to their application for 
obtaining evidence based on response processes.

Sampling

The fi rst decisions to be taken when applying the method refer 
to how many and who should be interviewed. It is not easy to 
understand the answer, if it is forgotten that the CI is a qualitative 
method whereby the “representativeness” of the participants is not 
a primarily numerical matter. The usual practice is to select the 
participants thinking about the characteristics that are relevant to 
the aim of the study. The AERA et al. (1999) Standards reiterate the 
idea of comparing response processes using “relevant subgroups 
of examinees.” The defi nition of subgroups depends on the content 
of the proposition that the validation study intends to test. For 
example, Castillo and Padilla (2012) defi ned the groups according 
to whether people lived alone or with others. One would proceed 
similarly if the proposition being validated involves comparing 
subgroups defi ned by demographics, language, culture, etc.

In addition to previous considerations, in relation to the total 
number of participants in cognitive interviews, two criteria that 
come from the qualitative character of the CI should be taken 
into account: theoretical saturation and relevance. Both criteria 
affect the sampling because the number and characteristics of 
interviewees depend on the analysis of the interviews. Theoretical 
saturation means that researchers should keep conducting 

Q

1. Interpretation and Comprehension:
 •  Question (wording, syntax, reference)
 •  Response task

↓
2. Information retrieval:
 •  Information to be retrieved
 •  Retrieval task

↓
3. Judgement:
 •  Information integration
 •  Information evaluation

↓
4. Reporting:
 •  Comprehension of response options
 •  Selection of response option

A

Figure 1. Representation of the question-and-answer model
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interviews until no new “fi ndings” emerge from the interviews, 
while “theoretical relevance” refers to selecting interviewees 
based on their theoretical relevance to the emerging fi ndings. 
Usually, both criteria are met with a number between 20 and 50 
interviews in terms of the objectives of the validation study and 
the complexity of the proposition to be tested.

Developing the cognitive interviewing protocol

The CI is a semi-structured interview in which the interviewer 
uses an interview protocol. The protocol guides the interview 
and, therefore, has a key role in implementing the method. Via 
the protocol, the interviewer asks the relevant questions to access 
the psychological processes and cognitive operations of the “test 
takers,” getting the interviewee to assume the “role” required by 
the method, and at the same time, having the fl exibility to obtain 
all relevant data on response processes.

The technical term for questions in the cognitive interviewing 
protocol is “probes” or “follow-up probes.” In general terms, two 
main strategies can be identifi ed for developing probes when 
conducting CI in educational and psychological testing: a think-
aloud method focused on the verbalization of the thoughts of 
participants as they respond to test or scale items; or the probe 
based method, which develops follow-up probes for specifi c 
areas of each item. In the latter case, which is closest to the 
approach proposed in this paper, the probes are developed based 
on the features or elements of the items that researchers consider 
potentially problematic due to examinees or relevant subgroups 
of examinees interpreting the items differently. Different types 
of follow-up probes were proposed by Willis (2005) for covering 
different objectives.  These probes, which also provide different 
types of evidence, are illustrated in Table 1. All the probes in the 
example were designed to investigate the response processes to 
the question “How was your health in the last twelve months?”

The second key element of the CI protocol is instructions 
by means of which the interviewer presents the study to the 
interviewees, with the aim of explaining what their role in the 
study is supposed to be. Figure 2 shows an example of part of the 
instructions provided to the interviewees by Benitez and Padilla 
(2013). The aim of the study was to obtain validity evidence 
about the response processes associated with DIF in a cross-
lingual study. The author compared the response processes of the 
US and Spanish students to the items of the PISA 2006 Student 
Questionnaire. 

Data collection

In the context of validation studies of tests and questionnaires, 
the CI is usually done using a retrospective design (e.g., Willis, 
2005). First, respondents respond to test or questionnaire items 
in conditions similar to those of their future application, and then 
begin the cognitive interview. The advantages and disadvantages 
of the retrospective design with alternative designs have been 
studied in the literature (e.g., Conrad & Blair, 2009). Cognitive 
interviews are often conducted in a “laboratory” equipped 
with audio and video recording devices. Those responsible for 
validation studies try to have experienced interviewers that are 
trained in the particular objectives of the study. The experience 
and training are key to the interviewers managing to access 
all the data on the test takers’ psychological processes and 
cognitive operations, while not inducing their responses in the 
“rapport” of interviewer-interviewee interaction (Conrad & 
Blair, 2009).

After data collection, transcripts from recordings are obtained 
to facilitate the analysis process. Figure 3 shows an example 
of a transcript of an interview conducted in the study done by 
Benitez and Padilla (2013). The sequence of probes and answers 
was for the item “I will use science in many ways when I am an 
adult” included in the 2006 PISA Student Questionnaire (OECD, 
2006).

Table 1
Types and examples of follow-up probes

Follow-up probe Example

General probe
How did you arrive at that answer? Tell me what you 
were thinking

Comprehension/ Interpretation 
probe

What does the term “health” mean to you?

Paraphrasing
Can you repeat the question I just asked in your own 
words?

Confi dence judgement
How sure are you that you went to the doctor fi ve 
times in the past 12 months? 

Recall probe
How do you remember that you went to the doctor fi ve 
times in the past 12 month

Gratitude: First I would like to thank you for participating in the interview.

Presentation of the study: This study is being carried out as part of an international 
project in which… (details about organizations involved)..

Objective of the study: The objective of this study is to learn how people understand 
one of the questionnaires about… (details about the questionnaire administered during 
the interview)

Objective of interview: We are interested in knowing your opinion about …(topic of the 
research) and how you have interpreted the questions in the questionnaire, what you have 
thought about, what memories have come to mind when answering, etc.

Confi dentiality and use of personal data: All responses you will give are confi dential and 
the results will remain anonymous in reports that are made. Access to data is restricted 
to members of the research team and will only be used for the purposes of the study. The 
interview will be taped to facilitate analysis of the answers but sometimes I may take some 
notes during the course of the interview.

Process: First, I’ll give you a booklet with the questionnaire and instructions on how to 
respond. Do not forget to read the instructions before starting to answer the questionnaire. 
In this fi rst part of the interview, answer without asking questions. If you have questions, 
we can talk about them in the second part of the interview. When you have fi nished 
answering the questionnaire, we will begin the interview about how you answered the 
questionnaire…

Asking for doubts: Do you have any questions? Well let’s start…

Figure 2. Relevant indications for respondent before the interview

Interviewer: where it says I will use science in many ways when I am an adult, what 
moments or situations were you thinking about?

Respondent: I was thinking about a career, or using science everyday

Interviewer: and you answered ‘disagree’ so tell me about your answer there

Respondent: I don’t think I’m going to need know anything about science because I don’t 
want a career in science, and most things like measuring, that’s really easy, and I don’t 
really see myself having a scientifi c career

Figure 3. Example of probes and answer in transcriptions
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Analyses

Different approaches can be followed for analyzing data from 
cognitive interviews (Willis, 2005). The approach proposed by 
Willson and Miller (2013) is thought to be especially useful for 
conducting validation studies aimed at obtaining evidence about 
response processes. Figure 4 illustrates the main steps of the 
analytic process adapted to the testing context.

Two aspects of the analytical process justify the 
recommendation: a) “Building Theory” means the development of 
the argument with which to examine the proposal that is the object 
of the validation study: the fi t between psychological processes 
and cognitive operations of the test takers and those outlined in 
the test specifi cations, the similarity or difference between these 
processes across relevant groups of test takers etc. and b) the 
analytical process includes comparing the groups of respondents 
as defi ned by the validation study design.

Discussion

In this article we defi ned the source of evidence based on 
response processes, highlighted its relationship with the source 
of evidence based on the content of the test, identifi ed when it 
is critical to obtain evidence based on response processes to 

justify the use of the test, and presented the methods available 
with special attention to the cognitive interview. The relationship 
between the evidence based on test content and those based on 
response processes is consistent with the unitary view of validity, 
and with the necessary accumulation of validity evidence to 
construct validity argument. In our opinion, this relationship has 
not been suffi ciently exploited in the administration of validation 
studies despite its potential benefi ts in the study of bias, the testing 
of people with different linguistic antecedents, the adaptation of 
tests and questionnaires, or the testing of people with disabilities.

In parallel to the theoretical and conceptual work on the theory 
of validity, it is necessary to advance the development of innovative 
methods to facilitate the completion of the validation studies. 
Papers also aimed at optimizing the conditions of application 
of the methods are already available. For example, in the case 
of the cognitive interview method, it is necessary to address the 
problem of “reactivity” of the respondent, the design of follow-
up probes which are reliable and effi cient at capturing all the life 
experience that the “test takers” have when responding to test and 
questionnaire items, and translate to their answers.

It is also necessary that the fi eld of Psychometrics contributes 
to breaking down the boundaries between quantitative and 
qualitative methodologies. Mixed research can make important 
contributions to the theory and practice of validation studies. The 
pillars of “pragmatism” and “integration” are perfectly consistent 
with the conceptual foundations of the current version of the 
validity theory.

With this article we hope to have contributed to researchers 
addressing validation studies based on response processes, 
provided that the validity argument being developed requires this 
type of validity evidence.
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Analytic step Tiers of theory building

1.  Conducting Individual response 

2. Summarizing Record of respondent diffi culties
Identifi cation of potential themes 

3. Comparing across respondents Identifi cation of “What the item captures”

4. Comparing across groups Response process differences across groups

5. Concluding Explanation of item performance

Figure 4. Tiers of theory building for analytic steps
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