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The students' learning approaches theory investigates a significant topic which is the interaction
between subject and object of knowledge and its impact on learning. Nevertheless, the exclusive
use of self-report instruments for its measures has become a fundamental limitation in that field.
In this article, rationality and content validity of SLAT-Thinking (Students' Learning Approach
Test) are introduced as the first test to measure learning approaches by means of performance.
We also present its conceptual basis, building strategies and structure. The assessment of four
construct experts, one expert in Portuguese and 10 people from the target-audience regarding the
content validity, is shown. A new category was created to classify the items, the answer key of
two items was changed and the statement of one item was reformulated. The experts certified the
content validity of the test, and the target-audience stated the test was easy to understand and to

Test based on performance. perform.
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INTRODUCTION

The theory of learning approaches has as its research focus the
subject-object interaction of knowledge, in which it
determines that this interaction is shaped by two basic
approaches: deep approach and superficial approach (Gomes,
2013). The superficial approach indicates a poor interaction of
the subject with the objects of knowledge. It is empirically
identified in situations where the subject, when interacting
with the object of knowledge, demonstrates poor
understanding, poor identification of conceptual relationships,
rote learning, memorization focused only on explicit
information, and extrinsic motivation (Gomes, Golino,
Pinheiro, Miranda & Soares, 2011). The deep approach, on the
other hand, indicates an active and rich interaction of the
subject with the objects of knowledge and can be verified
empirically by interactions in which the subject demonstrates
deep understanding, obtains explicit and implicit information,
builds broad conceptual relationships, construes personal
meaning, transfers learning to new contexts and is intrinsically
motivated (Gomes, 2010). The theory postulates that the
deep approach produces a better learning compared to the

superficial approach (Gomes, 2011; Gomes & Golino, 2012).
Strong evidence from two meta-analyzes corroborates this
postulate, nevertheless it also indicates that the deep approach
has a weak association with academic achievement. When
selecting all existing studies at the time, where the instruments
with alpha reliability below 0.50 had been removed, the
Watkins (2001) meta-analysis investigated 60 correlations
from university and school samples from 15 countries (N =
28.053). Their results showed that the deep approach has a
correlation of .16 with academic performance, while the
superficial approach has a correlation of -.11. He has also
found that correlations obtained from school and university
samples from Western and non-Western countries and from
different instruments were similar. A second meta-analysis by
Richardson, Abraham and Bond (2012) examined the English
language studies from the PsycINFO and Web of Knowledge
databases from 1997 to 2010, and selected 22 superficial
approach studies (N = 5211) and 23 deep approach studies (N
= 4838) which associated approaches with university global
performance (GPA- grade point average). They found a
correlation of .14 between the deep approach and GPA, with a
95% confidence interval ranging from .09 to .18, but a -.18
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correlation between the superficial approach and GPA, with a
95% confidence interval ranging from -.25 to -.10. It is
noteworthy that both meta-analyzes obtained similar results. In
sum, the results ratify the theory of a positive correlation of
the deep approach with academic performance, as well as a
negative correlation between it and the superficial approach,
suggesting that the deep approach is better than the superficial
approach in the process of learning. However, the low
correlation suggests that learning approaches, at least in the
way they are evaluated, are not important for student's
performance, a fact that is not emphasized by the theory. Tests
based on performance, such as intelligence (Alves, Gomes,
Martins, & Almeida, 2016, 2017, 2018; Golino & Gomes,
2019; Golino, Gomes & Andrade, 2014; Gomes, 2010a,
2010b, 2011a, 2012; Gomes & Borges, 2007, 2008, 2009a,
2009b; Gomes, de Araujo, Ferreira & Golino, 2014; Gomes &
Golino, 2012a, 2012b, 2015; Gomes, Golino, Santos &
Ferreira, 2014; Muniz, Gomes, & Pasian, 2016; Valentini et
al., 2015) and metacognition (Cardoso, Seabra, Gomes, &
Fonseca, 2019; Dias et al., 2015; Gomes & Golino, 2014,
Gomes, Golino, & Menezes, 2014; Gomes, Golino, Santos, &
Ferreira, 2014; Pereira, Golino, M. T. S., & Gomes, 2019;
Reppold et al., 2015) seems to be much more important than
students’ approaches to learning to predict academic
achievement. Furthermore, socioeconomic variables (Gomes,
Amantes & Jelihovschi, 2020; Gomes & Jelihovschi, 2019;
Gomes, Lemos, & Jelihovschi, 2020; Pazeto, Dias, Gomes &
Seabra, 2019) are in a prominent place, as intelligence and
metacognition, regarding the prediction of students’
performance.

In its turn, motivational and self-reference variables, such as
students’ beliefs about the teaching-learning processes (Alves,
Flores, Gomes & Golino, 2012; Gomes & Borges, 2008a),
motivation for learning (Gomes & Gjikuria, 2018), academic
self-reference (Costa, Gomes, & Fleith, 2017) and learning
styles (Gomes, Marques, & Golino, 2014; Gomes & Marques,
2016) seems to be similar in importance in comparison to
students’ approaches to learning, concerning students’
achievement (Gomes, 2010a, 2011a; Gomes, Golino, Pinheiro,
Miranda, & Soares, 2011; Gomes & Golino, 2012b; Gomes,
2013). The students' learning approaches theory conceptually
assumes that when there is an weak correlation between
students’ approaches to learning and students’ achievement, it
is because there is an improper educational assessment which
reinforce inappropriate forms of teaching and learning. The
field of learning approaches has two basic forms of deep and
superficial approaches empirical identification. One is
characterized by the phenomenographic qualitative method
while the other is characterized by the measurement by means
of self-report instruments. The qualitative method was
elaborated and used mostly in the early days of the theory
while the quantitative method, on the other hand, was
incorporated since late 1970s onwards, becoming later on, the
dominant procedure (Contreras, Salgado, Hernandez-Pina, &
Hernandez, 2017). It should be noted that Marton and Siljo
(1976) were the first to theoretically and empirically use the
phenomenographic method to support learning approaches,
categorizing students' performance in the reading context. In
their categorization, they identified a level of superficial
process of learning, where students had poor understanding of
the text, a rote learning, as well as poor identification of
conceptual relationships. The authors also identified a level of
deep learning process where students have shown a deep
understanding of the text, meaningful memorization, strategies

that maximized the identification of conceptual relationships,
as well as identification of both explicit and implicit
information in the text. At the same time, Biggs and
collaborators in Australia, as well as Entwistle and
collaborators in the United Kingdom, continued investigations
into the approaches, but developed self-report questionnaires
to quantitatively assess these constructs (Contreras et al.,
2017; Watkins, 2001). The exclusive use of phenomenography
and self-report instruments shows a number of problems. At
its core, phenomenography depends on judges evaluating and
categorizing students' performance in subject-to-object
interaction tasks to empirically identify approaches. This
process is complex because it demands the evaluation of
judges, bringing with it the possibility of confirmatory bias,
since the judge is himself the creator of the categories, and
might analyze the performance of students with a conscious or
unconscious bias of his or her own expectations or previous
assumptions. Even with all methodological care and high
correlation among judges' judgments, the categories created
are not free of relevant confirmatory bias. As stated by Das-
Smaal (1990), "... real-world features, objects, and events may
be categorized into an infinite number of forms. In addition,
our perception is highly selective and therefore biased" (p.
349).

The reader interested in a detailed description of
categorization biases and how they articulate with the
confirmatory bias may refer to Das-Smaal's (1990) work.
Phenomenography, in its need for judge evaluation, makes the
process complex and difficult to apply in large samples while
the quantitative self-report method, on the other hand, allows
the study of a large number of people. However, self-report
instruments measure their target constructs through people's
perception or judgment about these constructs, which tends to
generate considerable response bias, as shown by a large body
of research. The interested reader can refer to the work of
Wetzel, Bohnke and Brown (2016). In addition to the response
bias, accuracy is also a problem, because self-report
instruments may generate very inaccurate and noisy scores if
respondents do not have a good understanding of their own
internal process as well as a good comprehension of the target
construct. Strong evidences have shown that learning
approaches and school performance have a low correlation so
that considering the fact that the approaches have been
measured exclusively by self-report instruments, it is plausible
to suppose that these evidences, despite being robust, are
mistaken, because they may be based on information with
strong noise. This assumption is different from that commonly
held by field theorists that the low correlation found is caused
primarily by the educational system itself since it does not
produce or evaluate high quality learning (Watkins, 2001). Of
course, we do not rule out this explanation, but we also
consider that the evidences may be wrong.

Taking all that into account, this article presents to the
scientific community the first test that aims to evaluate
students' learning approaches through student performance:
the Students' Learning Approach Test - Identification of
Thinking Contained in Texts (SLAT-Thinking). SLAT-
Thinking is able to integrate the best of the methodologies
applied in the field of learning approaches. It empirically
identifies approaches through students' performance in
subject-to-object  interaction  tasks, as occurs in
phenomenography, as well as data collection in large samples,
such as self-report instruments. Moreover, its measures do not
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generate strong response and confirmatory bias, since it does
not depend on judges and either the perception or judgment of
the respondents. In this article, we present in detail the
rationality of SLAT-Thinking together with the first evidence
of validity of this test, through content validity analysis.

Introducing the rationality of SLAT-Thinking: conceptual
basis, set up and structure strategies

The SLAT-Thinking is based on the basic premise that the
learning approach can be measured by the performance of
people in tasks that require the interaction subject-object of
knowledge. This premise is in line with the theory. The deep
approach is defined by the theory of learning approaches as
the active posture of the subject in relation to the objects of
knowledge. It is operationally delimited through a series of
subject-specific behaviors when interacting with knowledge
objects, such as knowing how to obtain both literal and
implicit information when interacting with the knowledge
object, how to transfer learned knowledge to other pertinent
areas, form meaningful relationships or build understanding
and personal meaning about what is being learned. In turn, the
superficial approach is operationally delimited through
behaviors that represent a poor interaction between the subject
and the objects of knowledge, that is, not knowing how to
obtain literal or implicit information, not knowing how to
transfer the knowledge learned or forming very low
meaningful and poor relationships. SLAT-Thinking is based
on a complementary premise, besides the basic one, that each
behavior that carries out learning approaches is better put in
motion depending on the type of task that involves the subject-
object interaction. For example, some subject-object
interaction tasks may be more appropriate to mobilize the
behavior of transferring learned knowledge to other areas,
while other tasks may be more appropriate to focus on the
behavior of knowing how to obtain explicit and implicit
information present in the object of knowledge.

Given the large number of behaviors that work out the
learning approach  construct, and considering the
complementary premise that each behavior is best mobilized
by specific tasks, there is no appeal that a single test should
seek to mobilize too many behaviors. This may be unfeasible
or make the test too long. SLAT-Thinking considers this issue
and seeks to measure people's approach in identifying the
author's thinking in a given text. This choice is not random.
We are constantly stating our way of thinking, either through
speech or written texts. In our words we show our thoughts,
beliefs, and values on a particular theme, as well as opening
ourselves to dialogue with others, or closing ourselves in our
own opinions. When uttering our thinking, we also hear or
read about the thoughts of others so that we can influence or
be influenced. Besides, we may also manipulate or be
manipulated by intentionally designed thought statements to
deceive, mislead and manipulate. Finally, the process of
utterance of thought and dialogue is complex and has many
functions and possibilities. In a globalized society where
communication technologies play an increasingly prominent
role in people's lives and in the formation and proliferation of
ideas and actions, correctly understanding the kind of thought
contained in a speech or text is a fundamental behavior. It is
crucial for the shaping of a critical citizen. Through it, the
citizen can correctly identify the argumentative structure of his
own thinking and that of other people, so that he or she
becomes able to understand in depth the thought contained in

the different speeches and texts, making him or her more apt
to agree or disagree, to criticize, to make choices, and propose
new thoughts. Moreover, throughout this behavior, the citizen
becomes less inclined to mix up his own thinking and prior
knowledge with the thinking presented by other people, just as
he or she becomes less inclined to analyze the thought
contained in a speech or text through a superficial analysis
based on isolated fragments or terms. By taking into account
the theory of learning approaches, it is assumed that the act of
correctly identify an author's thinking contained in a given text
is a very active interaction of the subject and is therefore, a
good operational indicator of the deep approach in the 21st
century. In addition to the basic and complementary
assumptions, SLAT-Thinking has an operational premise that
defines prior knowledge and logical analysis of arguments as
the central elements to identify the author's way of thinking
contained in a text. This premise considers that without prior
knowledge the occurrence of reading is not possible. For
example, when reading a text about "a walk in the park", the
reader needs to have a minimum prior knowledge of what is
walk or park. The premise also considers that, despite of being
a requirement, prior knowledge needs to be well used so that
the author's way of thinking contained in a text is correctly
identified. Misuse of prior knowledge can lead the reader to
mistakenly assume that a text has certain thoughts, values or
beliefs, while in reality they are merely a misguided projection
of his or her own prior knowledge to the text.

The logical analysis of the arguments provides for a correct
identification of the argumentative structure presented by the
author. This analysis also provides a precise scrutiny of both
textual elements and their connections, such as the reviewing
of gaps, imperfections, misrepresented arguments, among
other aspects that might stand for the way the author organizes
and exposes his thinking. The operational premise also holds
that, by definition, the relationship between prior knowledge
and logical analysis is indivisible. Improper use of prior
knowledge is only possible if the reader also makes an
incorrect logical analysis of the arguments, as a correct logical
analysis does not allow the reader to confuse his prior
knowledge with the author's thinking. All logical analysis in
argumentative texts demands prior knowledge about each term
presented. Through the operational premise, it is assumed that
a high performance in SLAT-Thinking indicates a respondent
who uses his previous knowledge to understand the terms in
the text, but differentiates the author's thinking from his own
way of thinking, by logically analyzing the arguments
contained in the text. Poor performance in SLAT-Thinking, on
the other hand, indicates a respondent who possibly does not
adequately differentiate between his own way of thinking and
the author's way and does not logically analyze the author's
arguments contained in the text. This respondent does not
correctly understand how textual terms are connected by the
author himself and, at the same time, mistakenly infers that the
author makes a series of connections that are really only part
of his own prior knowledge. At its worst, it is as if this
respondent reads with his eyes closed, as he basically "reads"
his own prior knowledge of the subject rather than reading the
author's arguments. As SLAT-Thinking measures people's
approach in identifying the author's thinking in a given text, it
is also assumed that other tests may and should be designed to
have their focuses on other behaviors with the function of
putting the learning approaches into operation. This will allow,
in the future, a wide range of tests in order to address different
behaviors that represent the diversity of aspects that
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circumscribe learning approaches, bringing considerable
benefit to the field of measurement. SLAT-Thinking is
structurally divided in two texts and 12 items related to each
text. Each item is composed by a statement that may or may
not represent the author's thinking in a given text. The
respondent has to read the statements contained in each item
and identify whether or not this statement represents the
author's thinking. To answer each item, the respondent must
consider three options and mark one of them. If the respondent
believes that the item's statement represents the author's
thinking, then he or she should mark the R (represented)
column of the answer options. If the respondent understands
that the item does not represent the author's thinking, then he
or she should mark the N (not represented) column of the
answer options. If the respondent believes that it is not
possible to answer whether or not the item represents the
author's thinking contained in that text because it did not
provide enough information, then he or she should mark an X
in the Z (no answer) column of the answer options.

Both SLAT-Thinking texts have a very similar structure, with
a total of eight sentences, one assumption, two arguments
directly related to the assumption, and one sentence containing
the important terms of items statements. Both texts have
roughly the same number of words. The first text has 252
words, 106 referring to the first argument, 61 to the second
argument, and 85 words to the sentence containing the
important terms of the items statements. The second text has
225 words, 98 referring to the first argument, 47 to the second
argument and 80 words to the sentence containing the
important terms of the items statements. The texts always start
with the assumption in the first sentence, presenting the main
idea of the author. The second sentence shows an argument,
that is, a statement that seeks to support the assumption. The
third sentence presents a scientific information regarding the
argument of the second sentence and it also presents a cause
for the argument described in the second sentence. The fourth
and fifth sentences add new elements (associative or causal)
about the causal relationship presented in the third sentence.
The sixth sentence shows the second argument that directly
supports the assumption and the seventh sentence presents a
scientific information related to the second argument. Finally,
the eighth sentence only states the importance of the terms
contained in the statement of the items.

The content of the texts was strategically designed so that the
previous knowledge of the respondent be intensively activated.
The test's authors designed both texts with a view to highlight
controversial topics of strong social relevance that are
currently being discussed in modern society. The first theme
involves violence against women and the second concerns
prejudice against homosexual couples. In theory, controversial
topics of strong social relevance provide a rich context to
verify whether the respondent is able to correctly identify the
structure of author's thinking in a given text. The assumption
of each of the two texts has a strong common sense character,
when referring to well-established previous knowledge, that is,
opinions already well established by most readers. In other
words, the assumptions of the two texts follow a current,
politically correct, and pro-minority thinking. The assumption
of the first text states that "Women have constantly been
victims of violence," whereas the assumption of the second
text states that "Even nowadays there is a strong prejudice
against homosexual couples." The arguments of each text
follow the assumption in order to support it. They do not

necessarily oppose common sense values and thoughts about
the theme involved in each text, but develop specific ideas of
their own to support the assumption. In this context, the reader
who does not correctly analyze the logic of the text's
arguments, and also does not have a firm attitude and
engagement to accurately identify the author's thinking and
differentiate it from his own or other people's thinking, have a
tendency to interpret the text as a series of statements or a
series of thoughts when this is actually not true. The last
sentence of the texts was also conceived for strategic reasons.
It would be possible for a respondent with a strong superficial
approach, to answer certain items as not representative of the
author's thinking, just because certain terms of the statements
of these items were not present in the text. In this case, the
respondent, through the superficial approach, could get right
answers in certain items, what would generate a serious
problem, since the test was designed to assign positive scores
to the deep approach. The last sentence of the texts seeks to
prevent this from happening by containing the essential terms
of the statements of the items.

The items' arguments were constructed by taking five
categories as reference:

1. Correct items: These items are designated as correct,
whenever their statements express the author's thinking in
the text. The arguments of these items are not literal
sentences taken from the text itself. This prevents the
reader from correctly identifying that the item's statement
expresses the author's thinking only by the similarity of
the sentences.

2. Incorrect and minority sensitive items: These items are
called incorrect because their statements do not express
the author's thinking in the text. They also represent
favorable, minority-sensitive thoughts. To the extent that
the assumption (core idea) of the two texts of the test is
strongly in line with a politically correct and minority-
friendly stance, it is expected that the respondent who
does not logically analyze the arguments of the text itself
and also does not have firm commitment in differentiating
the author's thinking from other thoughts on the same
subject, including his own, may mistakenly consider that
items in this category also represent the author's thinking.

3. Incorrect and no sensitive to minority items: As with
incorrect and minority-sensitive items, items in the third
category also do not express the author's thinking in the
text and are therefore called incorrect. Besides of being
incorrect, they represent thoughts that are not sensitive to
minorities, that is, they express thoughts that are not
favorable to minority struggles or ideologies. It is possible
that the respondent mistakenly concludes that items in this
category represent the author's thinking if the statements
contained in these items represent or activate some
thought or belief coming from the respondent's own prior
knowledge.

4. Incongruent items: These items are statements that have
nothing to do with the subject or arguments of the text. It
is assumed that if the respondent erroneously concludes
that this type of item represents the author's thinking, it is
likely that he is being conducted by a strong superficial
approach to the extent that either the actual non-reading of
the texts themselves or the random response in relation to
them is an intense form of superficial approach. The
respondent may also make the mistake of concluding that
it is not possible to answer (answer option Z) whether or
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not these items represent the author's thinking. In this
case, it is possible that the respondent mistakenly deems
the analysis and identification of the author's thinking as
entailing the understanding of the author's thinking
beyond the analyzed text. This way of thinking is
misleading because it completely evades the test
instructions. Moreover, in this line of reasoning, it would
not be possible to answer any of the test items, as the
reader would not have access to the author's thinking that
goes beyond that text. In this way, the arguments
presented in the text would not be sufficient to provide
any conclusion about whether or not the statements of the
items actually represent the author's thinking.

5. Incorrect and neutral items: These items also do not
express the author's thinking and are therefore called
incorrect. Since they bring only quantitative or qualitative
information that does not represent clearly favorable or
unfavorable positions to minorities, their struggles and
ideologies, these items are called neutral. It should be
highlighted that this category was created a posteriori,
based on the suggestions of the reviewers of the content
validity analysis of SLAT-Thinking. Considering the
characteristics of this group of items, it is possible, among
other possibilities, that the respondent mistakenly
concludes that they represent the author's thinking, since
the information provided in the statements of these items
either intermingle with the respondent's own beliefs and
thoughts or appear to represent logically the arguments of
the text.

Both texts have a similar amount of items for each category.
For example, if text 1 has five items in category 2, text 2 will
tend to have an equal or close number of items in this
category.

MATERIALS AND METHODS

Participants: The content validity analysis of SLAT-Thinking
involved three groups of participants. The first consisted of
four experts in the construct of students' learning approaches,
the second consisted of a Portuguese language expert, and the
third consisted of 10 college students or graduates representing
the test target audience. The group of specialists in the
construct consisted of three psychologists from different fields
(clinical, assessment and educational psychology) and a
physical therapist, aged between 30 and 45 years, mostly
female attending a postgraduate program (masters or
doctorate). The Portuguese language specialist was 50 years
old female, graduated in Letters. All participants in the target
population were adults (half female), aged 19 to 50 years old,
trained in various fields of knowledge (Law, Control and
Automation Engineering, Pedagogy, Law, Civil Engineering,
Dentistry and Psychology).

Instrument

SLAT-Thinking: SLAT-Thinking was developed by
Cristiano Mauro Assis Gomes and Isabella Santos Linhares, in
Portuguese, in 2018, at the Cognitive Architecture Mapping
Laboratory (Laboratorio de Investigacdo da Arquitetura
Cognitiva — LAICO), with the aim, as far as we know, to be
the first test to gauge learning approaches through
respondents' performance. The test assesses people's approach
in identifying an author's thinking in a given text and is aimed
at people who at least have not completed senior high school.

The test has two texts and 12 items related to each text. Each
item is formed by a statement that may or may not represent
the author's thinking. The respondent's task is to read each
text, read the statement in each item, and identify whether or
not that statement represents the author's thinking contained in
the text. In order to answer each item, the respondent must
consider three response options: R (represents the author's
thought contained in the text), N (does not represent the
author's thought contained in the text) and Z (there is no way
to answer). As for the SLAT-Thinking measure, a higher score
implies a greater deep approach of the respondent to identify
the author's thinking, while a lower score implies a greater
superficial approach. Since the test has 24 items, SLAT-
Thinking has a minimum raw score of 0 points and a
maximum raw score of 24 points.

Data collection and analysis procedures: Table 1 represents
the content validity steps and schematically shows the tasks
requested for each sample (study participants), as well as the
data collection and analysis strategies. All the procedures
followed the ethical guidelines for research. This study is part
of a research approved by a Research Ethics Committee of
Brazil. The construct specialists got the SLAT-Thinking and
the assessment protocol, and were asked to answer the test
items and then the protocol. This required the expert to
classify each of the items into one of four categories (1.
correct items, 2. incorrect and minority-sensitive items, 3.
incorrect and non-minority-sensitive items, 4. incongruent
items) and give the underlying reasons of her or his rating. The
expert should also judge whether each item was appropriate to
represent the category she or he classified as related to the
item. If an item was assessed as inappropriate, the expert
should write a justification of the reasons behind his or her
judgment. In this evaluation process, no information was given
to the experts on how the authors of the SLAT-Thinking
classified each item into the given categories. The expert
assessments were then analyzed by the researchers and
grouped into categories.

Two distinct categorizations were rendered. The first of them
aimed to create categories that could represent different types
of agreement, relating the ratings of the experts and the
authors of the test. The second categorization involved
forming categories that could represent different types of
reasons related to the judgments of the experts regarding the
adequacy of the items. The experts were subsequently invited
to attend weekly meetings with the researchers to collectively
discuss the evaluation of each item, clarify controversies and
make suggestions. At these meetings, the researchers
presented the experts a logical analysis of the statement of
each item and the statements of the texts, in order to logically
support the classification formulated by the authors of the test.
At the same time, the categorizations created by the
researchers, regarding the expert evaluations, were also
presented and discussed. The experts should assess whether or
not they agreed with the logical analysis presented, as well as
whether the categorizations of the researchers correctly
represented their classification process and judgment of the
appropriateness of the items. If any expert disagreed with any
element presented, then she or he should present the
arguments of his disagreement. In this case, there was a
collective discussion and, if necessary, changes to the test
were made. The Portuguese specialist was asked to take the
test, in the presence of one of the researchers, and to review
aloud the wording of the instructions, texts and statements of
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Table 1. SLAT-Thinking Content Validity Steps

Sample Task Collection Analysis Step
Construct experts | - Answer the SLAT-Thinking. - Referral to experts by email of: - Building categories, by the | Step 1
- Respond to the Evaluation Protocol for | 1. SLAT-Thinking researchers, to evaluate:
the purpose of: 2. Evaluation protocol to classify items | 1. The reasons and the degree of
1. Classify each item into one of four | and assess their suitability. agreement among the  experts
categories. regarding the classification of the
2. Assess if the item is appropriate to items.
represent the chosen category. 2. The reasons related to the judgment
of the adequacy of the items.
- Attend meetings with researchers to | - Weekly in-person meetings. - Examination of the logical
collectively discuss the evaluation of each | - Keeping the record of expert | relationships contained in the texts
item. comments at the meetings. and statements of each item, by
comparing the classification of the
items made by the experts and the
authors of the test.

Portuguese - Answer the SLAT-Thinking and evaluate | - In-person interview with the | - Checking errors pointed out by the | Step 2

Specialist aloud the wording of the instructions, texts | specialist. expert.

and items of the instrument. - Keeping the record of expert
- Logically analyze the arguments of the | comments during the interview.

texts and items and evaluate the answer

key of the test.

Target Audience - Answer the SLAT-Thinking. - Personal and individual application | -  Test understanding  check. | Step 3
of SLAT-Thinking, followed by an | - Verifying the reasons underlying the
interview. response of each item.

- Recording the comments of each
person during the interviews.

the items. Then, the answer key of the test was presented to
the expert, who should evaluate its suitability. During the
expert assessment process, all of their suggestions regarding
the content of the test were recorded. Each participant of the
target audience answered the test individually and then
participated in an interview with one of the researchers.
During the interviews, a semantic analysis of the instrument
was made, assessing the clarity of the test instructions and
their feasibility.

RESULTS AND DISCUSSION

Since the content validity analysis involved three distinct steps
(Table 1), the results will follow this same sequence.

Construct specialists: categorization regarding the item
classification task: The researchers elaborated six categories
in order to understand the classification made by the experts
and their degree of similarity to the classification conceived by
the authors of the test. Except for the first and last of the
categories, it will not be possible to show the number of items
related to them, or otherwise the answer key of the test may be
shown, even if implicitly. The Consensus category represents
a pattern in which all experts and test authors identically
classified the items. This pattern occurred in nine of the 24 test
items. The Strong Representation Bias category represents the
context in which all experts classified certain items as
representatives of the author's thinking, while the test authors
classified these items as non-representatives. Throughout
collective meetings, it has been concluded that an item in this
category was misclassified by the test authors and that the
answer key should be changed. Regarding the other items in
this category, it was found that the experts' classification was
incorrect, due to logical errors made by them in interpreting
the statements of the items or texts. The Weak Representation
Bias category indicates a pattern of strong agreement in which
three of the four experts, as well as the authors of the test,
classified certain items as not representative of the author's
thinking. In the collective meetings, it has been found that the
classifications that represented the exceptions exhibited logical
errors in the analysis and interpretation of the statements of the

meetings, it has been found that the classifications different
from those made by the test authors involved an inadequate
interpretation of the items and texts. In a final review,
following meetings with the experts, it has been found that an
item in this category should be changed from representative to
non-representative of the author's thinking.

Construct experts: categorization regarding the judgment
of item appropriateness: The researchers elaborated five
categories in order to understand the reasons behind the
experts' judgment of the adequacy of the items. Except for the
first and last of the categories, it will not be possible to show
the number of items related to them, or otherwise the answer
key of the test may be shown, even if implicitly. The first
category, Total Suitability, indicates a pattern of total expert
agreement on the suitability of certain items. This category
covered most of items (15 out of 24 items). The second
category, Sensitivity, represents the context in which some
experts considered certain items inappropriate as they had
doubts whether these items could be classified as sensitive or
not sensitive to minorities. The perceived inadequacy was
solved by creating the category incorrect and neutral items.
The Non-Representation Error category is similar to the
second category, in the sense that some experts considered
certain items inappropriate, by understanding that these items
do not represent the authors' thinking and could not be
classified as sensitive or not sensitive to minorities. However,
throughout collective meetings, it has been found that the
judgment of inadequacy of those items was specifically related
to misclassification of the experts themselves. The fourth
category, Representation Error, represents the context in
which some experts understood that certain items represent the
authors' thinking but were poorly written. However,
throughout the collective meetings, it has been found that the
judgment of inadequacy of the items, was specifically related
to the experts’ errors of understanding about certain excerpts
contained in the statements of these items. Finally, the last
category, Representation Doubt, is quite similar to the
previous one, as some experts also thought that certain items
were poorly written. Unlike the previous category, experts
were not sure of their classification, attributing this insecurity
to the inadequate writing of these items. Also as in the
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previous category, this judgment was caused by
misunderstandings of experts on certain portions of the
wording of these items.

Portuguese expert: The opinion of the Portuguese language
expert was in complete agreement with the test's answer key.
She also pointed out a few grammatical errors in the
instrument that were analyzed and corrected.

Target audience: The target audience favorably evaluated the
instrument. The test instructions were indicated, by semantic
analysis, as understandable and feasible, and participants
errors were specifically caused by inherent difficulties to the
challenge of the test itself.

Conclusion

This article exhibits original and relevant contributions to the
field of learning approach studies. The first contribution is a
new presentation of the problem of learning approaches
measurement and its implications. We show that the field
concentrates all its measures on self-report instruments,
highlighting the fact that the absence of tests that measure the
approaches through respondents' performance is an important
limitation in the area. It is possible that solid evidence about
the weak correlation between approaches and academic
achievement is merely a symptom of the exclusive use of self-
report tools to gauge the approaches. In turn, the second
contribution of this paper involves the proposition and detailed
presentation of a test of learning approaches through people's
performance: the SLAT-Thinking. The third contribution is
the presentation of initial evidence of SLAT-Thinking validity.
A fourth contribution involves the opening of a new research
agenda, not possible before due to the lack of performance
tests in the area. Although promising, the contributions of this
article have limitations since only initial evidence of SLAT-
Thinking validity are presented, bringing the need for further
research in the field which should be directed to the search for
evidence regarding the structural validity and external validity
of SLAT-Thinking. The initial evidence in this article only
points to the beginning, more robust evidences should be
brought forward as research in the field continues.
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