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ABSTRACT

Gomes and Golino (2014) made an original statement, claiming that, in essence, academic self-reported questionnaires measure the
academic metacognitive knowledge. However, their evidence derived from similar observable variables based on self-report questionnaires
and a small sample. In this paper we study the Gomes and Golino’s assertion, using a broad sample and different types of observable
variables. A favorable and two refuting models were tested, as well the role of academic metacognitive knowledge in predicting academic
achievement. Only the favorable model had an acceptable data fit. Furthermore, the academic metacognitive knowledge increased
incremental prediction to academic achievement. These results bring more robust evidence about the Gomes and Golino’s claim.
Keywords: Students’ approaches to learning; academic self-reference domains; fluid intelligence; National Exam of Upper Secondary
Education (Exame Nacional do Ensino Médio [ENEM]); validity.

RESUMO - Os Questionarios de Autorrelato Académico medem, em esséncia, Conhecimento Metacognitivo
Académico: Examinando este Postulado

Gomes e Golino elaboraram um postulado original, afirmando que os questiondrios de autorrelato académico medem, em esséncia, o
conhecimento metacognitivo académico. No entanto, suas evidéncias derivam de varidveis observaveis similares e uma amostra homogénea.
Nosso estudo investiga o postulado de Gomes e Golino, usando uma amostra ampla, assim como tipos variados de varidveis observiveis.
Um modelo favorivel ¢ dois refutadores foram testados, assim como o papel do conhecimento metacognitivo académico como preditor
do desempenho académico. Somente o modelo favorivel apresentou ajuste aceitivel. Ademais, o conhecimento metacognitivo académico
aumentou a predi¢io do desempenho académico. Esses resultados trazem evidéncias mais robustas ao postulado de Gomes ¢ Golino.
Palavras-Chave: abordagens de aprendizagem; dominios de autorreferéncia académica, inteligéncia fluida; Exame Nacional do Ensino Médio
(ENEM); validade.

RESUMEN - Los Cuestionarios de Autoinforme Académico miden, en esencia, el Conocimiento Metacognitivo Académico:
Examinando este Postulado

Gomes y Golino elaboraron un postulado original, afirmando que los cuestionarios de autoinforme académicos miden, en
esencia, el conocimiento metacognitivo académico. Sin embargo, su evidencia deriva de variables observables similares basadas en
cuestionarios de autoinforme y una muestra homogénea. Este articulo investiga la afirmacién de Gomes y Golino, utilizando una
muestra amplia y tipos de variables observables. Se evalué un modelo favorable y dos modelos refutadores, asi como el papel del
conocimiento metacognitivo académico como predictor del rendimiento académico. Unicamente el modelo favorable presenté un
ajuste de datos aceptable. Ademds, el conocimiento metacognitivo académico aumenté la prediccién incremental del rendimiento
académico. Estos resultados aportan evidencias mds robustas sobre la afirmacién de Gomes y Golino.

Palabras Clave: Enfoques de aprendizaje; dominios de autorreferencia académica; inteligencia fluida; Examen Nacional de la
Ensefianza Secundaria (Exame Nacional do Ensino Médio [ENEM]); validez.

The article by Gomes and Golino (2014) presented
a novel argument that the constructs measured by self-
report tests in the school/academic domain are all parts
of a general component, called academic metacognitive
knowledge (AMcK). At the operational level, this argu-
ment implies that self-report test measures of school/aca-
demic constructs are all loaded by a general factor, academ-
ic metacognitive knowledge. Gomes and Golino (2014)
presented four principles to support their argument:

1. All of an individual's knowledge about their own
internal processes comes from metacognition.

2. The theory of experiential structuralism states
that metacognition is composed of two broad compo-
nents: (1) a memory about the internal process and the
self; (2) a self-regulatory component (Demetriou, 1998;
Demetriou et al., 2010). The memory component of
the internal process and self is all the knowledge that
the individuals have about themselves and their internal
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processes. It is organized in a structure called the long-
term hypercognitive system. In turn, the self-regulatory
component is the cognition that regulates the individu-
al's own cognitive processes at times when they perform
any activity. It is organized in a structure called the work-
ing cognition system.

3. Constructs measured by self-report tests in the
academic domain, such as student learning approach-
es and motivation to learn, strongly require people's
knowledge of their own internal processes. This im-
plies that they must be components of the long-term
hypercognitive system.

4. Self-report tests on constructs in the school/
academic domain require internal knowledge of the in-
dividual specific to this domain. Therefore, their con-
structs must be components of academic metacognitive
knowledge, which would be part of the long-term hy-
percognitive system.

In conceptual terms, Gomes and Golino (2014)
defined academic metacognitive knowledge as the "gen-
eral academic component of long-term hypercognitive
system that connects different perceptions and judg-
ments of people about their academic abilities." (Gomes
& Golino, 2014, p. 435). In operational terms, the aca-
demic metacognitive knowledge construct is precisely
the general factor that explains the common variance
found in self-report-based test measures of school/aca-
demic constructs.

This proposition is unique in the literature; we
found no other similar proposal. It is important to point
this out because there is clear recognition in the meta-
cognition literature that metacognition is activated in
any cognitive activity and therefore influences all cogni-
tive processes. This has been clearly established by the
field since its beginnings; after all, the most basic un-
derstanding of metacognition is that it is the cognition
of cognition (Flavell, 1987). Therefore, the assertion
that people's responses to tests involve metacognitive
components is nothing new and would make no con-
tribution to the literature. Gomes and Golino's (2014)
argument is not about this. They propose that the con-
structs measured by self-report tests in the school/aca-
demic domain are explained in their common variance
(communality) by academic metacognitive knowledge.
Furthermore, this proposal is supported by conceptual
and operational principles. For this reason, throughout
our article we will take this as a basis and will focus on
the work of Gomes and Golino (2014).

To test their argument, the study of Gomes and
Golino (2014) included three constructs measured
by self-report tests in the school/academic domain as
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observable variables. They are deep and surface ap-
proaches to learning and motivation to learn. They also
included the constructs of monitoring in reading and
judgment in arithmetic expressions, which come from
performance-based tests and are components of the
working cognition system. Gomes and Golino (2014)
tested two models, one favorable and one unfavorable
to their proposal. The results showed that the refut-
ing model had an inadequate data fit (%2[8]=79.94,
CFI1=.93, RMSEA=.12). The favorable model had a
good data fit (x2[7]=16.52, CFI=.99, RMSEA=.04).
Since the refuting model was rejected and the favor-
able model showed a good data fit, Gomes and Golino
(2014) evaluated the predictive validity of academic
metacognitive knowledge. They found that this con-
struct explained 6.30% of the variance of a general
academic achievement, which was a latent variable
that explained the variance in the annual performance
of a school's students in the subjects of Portuguese,
Mathematics, Geography and History. This amount in
the explanation of variance was additional evidence in
favor of Gomes and Golino's (2014) proposal, as the
meta-analytic structural equation model of Ohtani and
Hisasaka's (2018) meta-analysis showed that metacog-
nition measured by self-report-based tests explains only
3.24% of the variance in academic performance (95%
CI, 1.69% to 4.84%), an amount consistent with that
found in Gomes and Golino (2014). In the meta-ana-
lytic structural equation model by Ohtani and Hisasaka
(2018), metacognition and intelligence were the predic-
tors of academic performance.

The evidences of Gomes and Golino (2014) are
promising, but they arose from a narrow sample of
students and one school. Furthermore, Gomes and
Golino (2014) used three very similar constructs, that
is, deep and surface students' approaches to learning as
well as motivation for learning. The theory of learn-
ing approaches states that approaches are a combina-
tion of student strategies and motivations (Contreras
et al., 2017); however, one could argue that the latent
variable of Gomes and Golino (2014) was not truly
the academic metacognitive knowledge but a gen-
eral factor of students' approaches to learning, since
motivation for learning could be a component of
learning approach.

Our study aims to evaluate Gomes and Golino's
claim, using a broad sample with students of many
schools from two cities in the state of Minas Gerais
(MG), Brazil. It also includes as observable variables six
constructs measured by self-report tests in the school/
academic domain. Of these, four are concepts related
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to the self, i.e. academic self-concept, the value attrib-
uted to academic abilities, academic self-efficacy and
academic self-esteem; the remaining two are the deep
approach and the surface approach to learning. Those
constructs were included in order to avoid criticism of
Gomes and Golino's (2014) study, since the constructs
related to the self are clearly distinguished from the
deep approach and the superficial approach in their
conceptual definition. The former come from theories
about the self (Epstein, 1973), while the latter come
from the theory of learning approaches (Contreras
et al., 2017). We also included as observable variables
three constructs measured by performance-based tests,
which are inductive reasoning, general reasoning and
logical reasoning. In order to test Gomes and Golino's
(2014) proposition, it is always mandatory to include
constructs with measures from performance-based
tests, because if academic metacognitive knowledge
significantly explains the variance of the measures from
these tests, then Gomes and Golino's proposition is
summarily refuted.

We tested a model favorable to Gomes and Golino's
(2014) proposition and two models that refute it. The
favorable model (top of Figure 1) assumes that academic
self-esteem, the value attributed to academic abilities,
academic self-efficacy, academic self-esteem, deep ap-
proach, and surface approach are all explained in their
variance by the latent variable academic metacognitive
knowledge (AMcK). The model also assumes that aca-
demic self-esteem, the value attributed to academic abili-
ties, academic self-efficacy and academic value are ex-
plained in their variance by the latent variable academic
self-reference, since they are all constructs about the self
(Epstein, 1973). Taking as reference the evidence from
Carroll's (1993) solid analysis, the model assumes that
general reasoning, inductive reasoning and logical reason-
ing are explained in their variance by the latent variable
fluid intelligence. The model also correlates the students'
deep approach and superficial approach, since the prop-
osition of the theory of learning approaches that these
approaches are opposites and should correlate negatively
(Contreras etal.,2017). Finally, the correlation of academ-
ic metacognitive knowledge and academic self-reference
is fixed to zero.

The first refuting model assumes that the con-
structs of the study's observable variables are ex-
plained in their variance by the latent variables defined
by current theories. In this model, the latent variable

academic self-reference explains the variance of the
constructs related to the self; i.e. self-concept, self-es-
teem, self-efficacy and value (Epstein, 1973). The latent
variable fluid intelligence explains the variance of the
constructs logical reasoning, inductive reasoning and
general reasoning, taking as a reference the solid evi-
dence provided by Carroll's (1993) three strata theory.
Furthermore, the deep and surface approaches are ex-
plained by the latent variable general students' approach
to learning, which is in line with the theory of learning
approaches (Contreras et al., 2017). From the general
approach to learning, it is expected that one of the ap-
proaches to positively load while the other to negatively
load. This model does not assume the existence of the
academic metacognitive knowledge (left of Figure 1).
Furthermore, if the current theories are sufficient to
explain the relationships between the constructs se-
lected in our study, then this model should present a
better fit to the data compared to the favorable model of
Gomes and Golino's (2014) proposal. Considering that
these theories are well-established, this refuting model
represents a serious threat to that proposal.

The second refuting model assumes that a general
factor explains the variance in all constructs of the mod-
el, just as the latent variable academic self-reference ex-
plains the variance in the constructs related to the self.
In addition, students' superficial approach and deep ap-
proach are correlated. This model is also a strong threat
to Gomes and Golino's (2014) proposal. The general
factor was strategically defined in this model because it
is plausible to argue against Gomes and Golino's (2014)
proposal that both the constructs measured by self-re-
port tests and the constructs measured by performance-
based tests have a relevant common variance (commu-
nality), which would be explained by this general factor.
If this is true, then Gomes and Golino's (2014) proposal
is summarily refuted. The correlation between the gen-
eral factor and academic self-reference is set to zero in
this model (right of Figure 1).

An additional model will be tested in our study if
the best model has an acceptable fit. This model will
include students' academic achievement as an outcome
variable. The model defines that some predictors explain
students' academic achievement variance, which allows
the vetting of what variables are relevant to predicting
this outcome. We use this model to check whether the
prediction results are similar to those found in Gomes
and Golino (2014).
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Figure 1
The favorable model and the refuting models of the Gomes and Golino's claim
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Method

Participants

The participants of this study consisted of high
school students enrolled in three public schools and
one private school of Belo Horizonte city, Brazil, as well
as one federal public school and one private school of
Vigosa city, Brazil (N=812). The mean of the students
was 16.5 years (SD=1.25) and the majority of them were
females (53.45%).
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Measures

Fluid Intelligence Tests Kit (Conjunto de Testes
de Inteligéncia Fluida). The Fluid Intelligence Tests Kit
is composed of three tests, the Inductive Reasoning Test,
the General Reasoning Test, and the Logical Reasoning
Test. Each of these tests is available in full, open and free
of charge in Gomes and Nascimento (2021a, 2021b) and
Gomes et al. (2021).

The Inductive Reasoning Test has 12 items, the
General Reasoning Test has 15 items and the Logical
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Reasoning Test 30 items. The Inductive Reasoning Test
requires that the respondent identifies which set of let-
ters is different from the other sets of letters. Each item
of the General Reasoning Test has a statement represent-
ing a problem that must be solved by the respondent.
Each item of the Logical Reasoning Test has two premis-
es and a logical conclusion. The respondent must answer
whether the logical conclusion is correct or incorrect.

The Fluid Intelligence Tests Kit is part of the
Higher-Order Cognitive Factors Kit (Bateria de Fatores
Cognitivos de Alta-Ordem [BAFACALO]). The
BAFACALOQ is pioneer in Brazil to measure the Cattell-
Horn-Carroll (CHC) model of intelligence (Gomes,
2010b). This battery has 18 tests measuring general in-
telligence (g factor) and six broad abilities of the CHC
model, and has evidence of internal validity (e.g. Gomes,
2010b; Gomes & Borges, 2009) and external validity (e.g.
Gomes, 2010a).

The Learning Approaches’ Scale (Escala de
Abordagens de Aprendizagem [EABAP]). The Learning
Approaches’ Scale test is a self-report questionnaire
of deep and surface students’ approaches to learning
(Gomes et al., 2011) and is available at Gomes (2022).
Each of the 17 items of the questionnaire has a statement
about student's behavior in the context of learning in
classroom and the context of studying. The respondent
needs to judge the statements evaluating how much the
behavior described in each statement is present in his life
by using a Likert-like scale ranging from (1) not at all, to
(5) entirely present. The scale shows evidence of reliabil-
ity, structure validity, predictive validity and incremental
validity (Gomes, 2010c, Gomes et al., 2011).

Self-Reference Academic Cognitions Scale.
The Self-Reference Academic Cognitions Scale test aca-
demic self-reference constructs: academic self-concept,
academic self-efticacy, academic self-esteem, and value
attributed to academic abilities. Details of the test, with
sample items, are given in Costa et al. (2017).

The constructs are measured through 10 testlets,
which represent 10 school abilities, i.e., text comprehen-
sion, writing, habit of studying, being attentive during
the classes, understanding new contents, solving math-
ematical equations, performing math in his head, keep-
ing up the tasks, making oral presentations, doing exams
and evaluations. Each of these testlets has a statement for
the measurement of the four self-reference constructs.
The test taker must answer each statement, choosing a
five-points scale. Costa et al. (2017) found evidence that
the Self-Reference Academic Cognitions Scale measures
academic self-efficacy, academic self-concept, academic
self-esteem and value attributed to academic abilities, as
the scores of these constructs show reasonable reliability
(alpha ranging from .69 to .79).

Academic Knowledge Exam. The Academic
Knowledge Exam 1s composed of three forms, each with
10 items from different editions of the Brazilian National

Exam of Upper Secondary Education (Exame Nacional
do Ensino Médio - ENEM). The Academic Knowledge
Exam corresponds to the academic knowledge items
in the Academic Knowledge and Metacognition Test
Booklets, which are presented in detail in Costa (2018).

Each form of the Academic Knowledge Exam has
items with very similar levels of difficulty. Each form has
some common items and unique items as follows: form
11is composed of items 1 to 10; form 2 has items 1,2, 6, 8,
10, 11, 13, 14, and 15; and form 3 has items 1, 5, 6, 10, 13,
15, 16, 17, 18, and 19. The items were selected from the
ENEM editions ranging from 2001 to 2007. Each form
is composed of two very easy questions (80% to 100% of
students hit the item), two casy questions (60% to 80%
of hits), two median items (40% to 60% of hits), difficult
items (20% to 40% of hits), and very difficult items (0%
to 20% of hits).

Each of the forms of the Academic Knowledge Exam
measures exclusively the general factor of students' aca-
demic performance. In the study by Gomes and Golino
(2014), they used the students' annual school grades in
Mathematics, Portuguese, History and Geography as ob-
servable variables to measure the latent variable of aca-
demic performance since the participants in their study
came from a single school. In our study, it would not be
interesting to use school grades, as schools usually have
very different criteria for scoring students. An annual
score of 60 points in a particular subject at one school
may correspond to a score of 80 points in the same sub-
ject at another school. As the forms of the Academic
Knowledge Exam are made up of well-designed items
from the ENEM and have very similar levels of diffi-
culty, they are suitable to be applied to students from dif-
ferent schools.

Procedures

The research was approved by the Ethics Committee
of the Universidade Federal de Minas Gerais (UFMG),
Brazil, n. 364.253. The tests were applied in the class-
room by a psychologist and students of Psychology
which were trained by the psychologist. The teachers
were in the classroom at the moment of application of
the tests. Data was collected in two applications lasting
approximately 90 minutes each. Since the large number
of tests and the long time needed to complete them, the
participants answered only one of the three forms of the
Academic Knowledge Exam in order to avoid fatigue or
disinterest, considering that these three forms were de-
signed to exclusively measure the same construct. Each
form of the exam was randomly assigned to each student.
The data collection procedure is presented in detail in
Costa's work (2018).

Data Analysis

The data analysis followed two steps. In the first step,
we tried to create model-based scores, so as not to use raw
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scores for the observable variables in our study. To cre-
ate these scores, we first applied a measurement model to
each test applied in this study. These measurement mod-
els were tested via item confirmatory factor analysis. As
these models had exclusively categorical data, we used the
weighted least square mean and variance (WLSMV) es-
timator. If the measurement model presented minimally
acceptable data fit (Comparative Fit Index [CFI] =.90;
Root Mean Square Error Approximation [RMSEA] <.10;
Thakkar, 2020), we then ran a measurement model simi-
lar to the one used in the item confirmatory factor analy-
sis, now applying full information confirmatory factor
analysis. In this analysis, when the measurement model
involved dichotomous items, we used the Rasch Model
to generate the scores; when the measurement model
involved polytomous items, we used the Partial Credit
Model, as it also constrains the difficulty parameter of the
items to the value 1, in the same way as the Rasch Model.
A controversial feature of this model is that it does not
require that the test response categories have exactly the
same distance on the logit scale as the score produced by
the model. This makes it difficult to easily interpret the
response categories, since it is necessary to check how the
categories of each item are located on the logit scale of the
model score. In a model where it is assumed that the dis-
tances between the response categories are the same for
all items, this inspection is not necessary. Although this
makes it difficult to easily interpret the response categories
of the items, it does not make the quality of the model
scores inadequate.

An item confirmatory factor analysis model was ap-
plied in the items of EABAP, defining that the surface
and the deep approach latent variables explained their
respectively marker items. Only if this model showed an
acceptable data fit (Comparative Fit Index [CFI] =.90;
Root Mean Square Error Approximation [RMSEA] <.10;
Thakkar, 2020), then a multidimensional Partial Credit
Model was performed in the items of EABAP, generating
the expected a-posteriori (EAP) scores for the deep and
the surface approaches to learning. It was applied an item
confirmatory factor analysis model in the items of the
Self-Reference Academic Cognitions Scale. This model
assumed that the latent variables of academic self-concept,
academic self-esteem, academic self-efficacy, and value as-
signed to academic abilities explained their marker items.
In addition, this model assumed that 10 specific latent
variables explained the items of each testlet of the test.
These specific latent variables did not correlate with the
other factors and with themselves, excepting the correla-
tion between specific factor one and factor two, as well
specific factor six and factor seven. Making it simpler, a
multidimensional Partial Credit Model was applied in the
items of this test containing only the latent variables of ac-
ademic self-concept, academic self-esteem, academic self-
efficacy, and value assigned to academic abilities. Then, an
item confirmatory factor analysis model was applied in the
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items of the Fluid Intelligence Tests Kit, defining that the
latent variables of inductive reasoning, general reasoning,
and logical reasoning explained their respective marker
items. A multidimensional Rasch model containing these
latent variables was applied. A one-dimensional item con-
firmatory factor analysis model was applied in each form
of the Academic Knowledge Exam, assuming that a gen-
eral academic achievement explained all the items in each
test form. In addition, a unidimensional Rasch model was
applied in each test form, as well on all items in all forms
of the Academic Knowledge Exam. Considering that only
the score from this last model with all the items from all
the Exam forms would be used in step 2 of this study,
only the marginal reliability of this model was calculated.
Because these forms have few items in common, it is not
possible to run an item confirmatory factor analysis on this
model, nor to calculate the infit from the full informa-
tion confirmatory factor analysis. For this reason, we have
taken the results of the model adjustment and infit of the
Exam forms separately as references.

The EAP scores from these analyses were evaluated
through the infit of the items and the marginal reliability
of the scores. The infit of the items having values between
0.5 and 2.0 and the marginal reliability equal or above .60,
indicated sufficient reliability of the scores. The infit val-
ues between 0.5 and 2.0 were defined with reference to
Linacre's guidelines (2002). He states that values in this
range do not degrade the quality of the measurement
scores. Considering that the marginal reliability is an es-
timate of the overall reliability of a test and that the “mar-
ginal reliability can be interpreted much like coefficient
alpha but estimates reliability using information from the
estimated IRT model” (Harris et al., 2020, p. 520), we
used a criterion similar to that applied to Cronbach's al-
pha, where values equal or greater than .60 are considered
minimally sufficient (Ursachi et al., 2015).

The second step involved the evaluation of the fa-
vorable model and the evaluation of the two refuting
models of the Gomes and Golino’s claim. These models
were previously presented in the introduction to this ar-
ticle and are shown in Figure 1. All models in the second
step were tested through structural equation models.
The estimator used was the maximum likelihood esti-
mator (ML). The scores in the first step of the analysis
were used as the observable variables of the three mod-
els. These scores are shown in Figure 1 in rectangle for-
mat, representing the observable variables of the models:
the scores for inductive reasoning (I), general reasoning
(GR), logical reasoning (LR), deep approach (Deep),
surface approach (Surface), academic self-efficacy, aca-
demic self-esteem, academic self-concept, and value as-
signed to academic abilities (Value). In all models there
are latent variables that explain the variance of the ob-
servable variables. The latent variables are represented in
Figure 1 in the shape of a circle. The model favorable
to Gomes and Golino's (2014) proposition is the only
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one that has the latent variable academic metacognitive
knowledge (AMcK). The two unfavorable models do not
assume the presence of this latent variable.

When a latent variable loaded the entire set of ob-
servable variables also carried by another latent variable
in the model, these two latent variables were orthogonal-
ized to each other, i.e. their correlation was kept at zero.
As aresult, they both competed to explain the variance of
these items. This occurred in the favorable model, where
academic metacognitive knowledge (AMcK) loads on all
observable variables loaded by the latent variable aca-
demic self-reference (ASR). The same occurred in the
second unfavorable model, where the latent variable (g)
loads on all the observable variables loaded by the latent
variable academic self-reference (ASR).

The data fit of the models was assessed by the
Comparative Fit Index (CFI) and the Root Mean Square
Error Approximation (RMSEA). CFI values equal or
above .90 and RMSEA values equal to or smaller than .10
indicated that the model should not be refuted (Thakkar,
2020). If only one model showed an acceptable fit to the
data, it was automatically evaluated as the best model
out of the three models tested. If more than one model
showed an acceptable fit, they would be compared using
the Satorra and Bentler (2001) test.

A new model would be tested, via structural equa-
tion modeling, if the best model with respect to the data
showed an acceptable fit. It would have added students'
academic performance as an outcome variable. If any

Table 1

predictor in the model had a loading in relation to the
outcome variable with a p-value equal to or greater than
.05, then this loading would be constrained to zero and a
new model would be run.

The Rasch and Partial Credit models via full in-
formation confirmatory factor analysis were performed
through the mirt R package (Chalmers, 2012), while
the item confirmatory factor analyzes and the structural
equation modeling were performed through the lavaan
R package (Rosseel, 2012) and semTools R package
(Jorgensen et al., 2020). The marginal reliability was
performed through the mirt R package for the unidi-
mensional Rasch models. This reliability can be applied
only to unidimensional models in this package; for
multidimensional Rasch models, the empirical reliabil-
ity is applied, which is a variant of marginal reliability.

Results and Discussion

The aim of the entire first part of the analysis was
solely to produce model-based scores, which would be
used as the observable variables of the models favorable
and unfavorable to Gomes and Golino's (2014) proposal.
Table 1 summarizes the results of this analysis. All the
measurement models tested via item confirmatory fac-
tor analysis showed an acceptable fit and the scores pro-
duced in the models via full information confirmatory
factor analysis showed a satisfactory fit and sufficient re-
liability (Table 1).

Degree of Fit of the Models, Infit and Reliability of the Measures Generated

Goodness of data fit

infit (full information marginal reliability (full

(item confirmatory confirmatory information confirmatory
factor analysis) factor analysis) factor analysis)
EABAP 1?[118]=616.62, CF1=.956; MII\I{Iz_'gO% .78 (surface approach),
RMSEA=.073 (90% CI, .067 t0.079) MAX_:i.Oé .82 (deep approach)
3 _ .75 (self-concept),
Segcigierﬁgce %2[692]=3840.50, CFI=.980; MI\&S'OS& 72 (self-esteem),
Cognitions Scale RMSEA=.076 (90% CI, .074 to .078) MAX=1.19 .73 (self-efficacy),
.74 (value)
Fluid Intelligence %2[1536]=4130.71, CFI=.902; Ml\l/lﬁgbggé '697{13g§§:t;‘1’§;::§§$g)g)’
Tests Kit RMSEA=.046 (90% CI, .044 to .048) MAX=1.34 78 (general reasoning)
Academic Knowledge 12[35]=46.15, CF1=.904; Ml\fggog% )
Exam (form 1) RMSEA=.027 (90% CI, .000 to .046) MAX-1.06
Academic Knowledge %2[35]=36.07, CF1=.984; MI\;ISiOO%Q )
Exam (form 2) RMSEA=.018 (90% CI, .000 to .079) MAXo1 32
Academic Knowledge x2[35]=21.70, CFI=1.000; Ml\f§(_)09§’9 )
Exam (form 3) RMSEA=.000 (90% CI, .000 to .000) MAX_=i 26

Academic
Knowledge Exam

- .76 (academic knowledge)

Note. M=mean; MIN=minimum; MAX=maximum,; y2=chi-square; Cl=confidence interval; CFI=Comparative Fit Index; RMSEA=Root

Mean Square Error Approximation
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The central part of our study involves testing the fa-
vorable and unfavorable models to Gomes and Golino's
(2014) proposal. The unfavorable models present as-
sumptions capable of summarily refuting the proposal.
The first refuting model is a particularly strong threat
to Gomes and Golino's (2014) proposal, as it is based
on well-established theories about the observable vari-
ables used in our study. We present the results of test-
ing these models. The favorable model had a good data
fit (x?[21]=50.12, CF1=.992; RMSEA=.042, 90% CI
lower=.027, upper=.056), while the two refuting mod-
els had inacceptable data fit and must be rejected (refut-
ing model 1: %?[24]=424.37, CF1=.883; RMSEA=.144,
90% CI lower=.132, upper=.156; refuting model 2:
x2[22]=587.16, CFI1=.835; RMSEA=.179, 90% CI low-
er=.166, upper=.191).

This result is quite surprising, as none of the unfa-
vorable models showed a minimally acceptable fit, either
in terms of CFI or RMSEA. This indicates that these
models should be rejected, as they do not correctly ex-
plain the relationships between the observable variables.
The favorable model not only has a minimally acceptable
fit, but shows a good fit to the data. This is what the psy-
chometric literature indicates for models with CFI = .95
and RMSEA <.06 (Hu & Bentler, 1999). In short, the

unfavorable models lack something that only the favor-
able model has, the latent variable academic metacogni-
tive knowledge. It explains the common variance of all
the observable variables from self-report tests on school/
academic domain constructs. This common variance is
not adequately explained by current theories; if it were,
refutative model 1 should have shown a good fit to the
data and should also have outperformed the fit of the fa-
vorable model. None of this happened.

Figure 2 shows the factor loadings and correlations
of the favorable model. They have statistically significant
values (p<.001), with the exception of the factor load-
ing of the latent variable academic self-reference (ASR)
on the observable variable value attributed to academic
abilities (Value), with a p-value of .087.

All factor loadings of the latent variable academ-
ic metacognitive knowledge (AMcK) are equal to or
greater than .49 (value in module). The average of these
loadings, in module, is quite high (M=.68, SD=.14).
This indicates that this latent variable plays an impor-
tant role in explaining the variance in the scores of all
these constructs measured by self-report tests. Note that
this occurs both in the constructs related to the self in
the academic domain and in the constructs on learning
approaches.

Figure 2
Favorable Model, Loadings and Correlations

I GR LR

Concept
v P

Self-

Self-
Efficacy

Self-
Esteem

Note. AMcK=academic metacognitive knowledge; ASR=academic self-reference; Gf=fluid intelligence;
I=inductive reasoning; GR=general reasoning; LR=logical reasoning
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Two additional results stand out. The first shows
that academic metacognitive knowledge (AMcK) has
much higher factor loadings on three of the four ob-
servable variables about the self, when compared to the
loadings of academic self-reference on these same ob-
servable variables. These are the value attributed to aca-
demic abilities, academic self-concept and self-efficacy.
In theory, it should be the other way around, since these
constructs are components of self-reference (Epstein,
1973). The second result shows that there is a positive
correlation (.34) between fluid intelligence (Gf) and
academic metacognitive knowledge (AMcK), as well as
a negative correlation (-.37) between fluid intelligence
(Gf) and academic self-reference (ASR). The meta-ana-
lytic structural equation model by Ohtani and Hisasaka
(2018) shows that metacognition assessed by self-report
tests and intelligence have a correlation of .20 (95% ClI,
.12 to .28). This result strengthens Gomes and Golino's
(2014) proposal, as both results are similar. At the same
time, the negative association found between fluid in-
telligence (Gf) and academic self-reference (ASR) may
have occurred because the latter was orthogonalized to
the latent variable academic metacognitive knowledge.
When a model controls for the association between
academic self-reference and fluid intelligence via aca-
demic metacognitive knowledge, it is possible that the
real association between academic self-reference and
intelligence is identified and is shown to be negative.
This seems to be the case, since in unfavorable model 1,
which contained the latent variable academic self-refer-
ence, the latent variable fluid intelligence and the gen-
eral learning approach factor, both correlated with each
other, the correlation between fluid intelligence and ac-
ademic self-reference was positive (.14, p-value=.001).
Further studies are obviously needed to verify the con-
sistency of this result.

Another relevant result is the negative factor load-
ing between students' superficial approach (Surface) and
academic metacognitive knowledge (AMcK). This result
was expected, as the theory of learning approaches states
that the surface approach is the opposite of the deep ap-
proach (Contreras et al., 2017). While the former leads
to poorer quality learning, the latter leads to better qual-
ity learning. For that reason, we interpret that the nega-
tive loading between academic metacognitive knowledge
and the surface approach means that academic metacog-
nitive knowledge is a type of knowledge that leads the
individual to an improvement in their performance and
personal fulfillment, while the surface approach leads the
individual to a counter-productive practice.

The last model of this study has the same observ-
able and latent variables, as well the relations deter-
mined by the favorable model, adding a new observable
variable that is students’ academic achievement. This
model defines that academic metacognitive knowledge,
academic self-reference, and fluid intelligence, all of

them latent variables, explain students’ academic per-
formance variance. After running this model, the la-
tent variable academic self-reference (ASR) presented
a loading with a p-value greater than .05 in relation to
the outcome and a new model was run with this load-
ing constrained to zero. The new model had a good data
fit (x2[28]=53.39, CF1=.993; RMSEA=.034 (90% ClI,
.019 to .047).

The students’ academic achievement variance was
explained at 48.1%. The loading of fluid intelligence on
the outcome was equal to .668 (p-value<.000), explain-
ing 44.62% of its variance. In addition, the loading of
academic metacognitive knowledge on the outcome was
equal to .065 (p-value=.049), showing a small increment
of the outcome variance at 0.42%. The prediction of ecach
of these latent variables on the outcome, when added
together, resulted in 45.04% of the variance being ex-
plained. The remaining 3.06% of the 48.1% comes from
the correlation between fluid intelligence and academic
metacognitive knowledge.

The results indicate that fluid intelligence is re-
sponsible for almost the entire explained variance of
the outcome. It is important to mention that the small
increase in prediction provided by academic metacogni-
tive knowledge is consistent with the results found in the
meta-analytic structural equation model by Ohtani and
Hisasaka (2018). Their results show that the prediction
of metacognitive tests based on self-report is low in rela-
tion to academic performance.

Although the predictive result of our study cor-
roborates the proposal by Gomes and Golino (2014),
it is important to discuss it. The students’ academic
achievement was measured by an academic exam which
just contain items of different editions of the National
Exam of Upper Secondary Education (ENEM), which
is the Brazilian large-scale educational test that mea-
sures the academic knowledge of the Brazilian students
in secondary education. Maybe this context explains
why academic metacognitive knowledge had an in-
crement of 0.4% in this study and in the Gomes and
Golino (2014) study had an increment of 6.25% of the
students’ academic achievement. Gomes and Golino’
used the z score of four annual school grades as observ-
able variables, as well as, a general school achievement
latent variable that explained the variance of these ob-
servable variables. The z score was calculated by school
grade level.

However, there are other plausible possibilities
that explain why academic metacognitive knowledge
in Gomes and Golino’s study had a higher incremental
impact in the prediction of the outcome. Gomes and
Golino had added in their model variables of working
metacognition, and in this article, we added variables of
reasoning and the fluid intelligence latent variable. It
is possible that fluid intelligence has a more noticeable
place to explain the students’ academic achievement in
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secondary education than working metacognition. The
former imposes a more restrict control in the explana-
tion of academic metacognitive knowledge in relation to
academic achievement. Other plausible explanation is
that our article had a heterogencous sample, where the
students come from different schools of two Brazilian
cities. Despite the size of the Gomes and Golino’s
(2014) sample being similar to the sample size of this
article, the sample of the former comes from only one
school. Another possibility, no less important, is that
the difference in results is merely random fluctuation
in the true result.

Conclusion

This article addressed the Gomes and Golino’s claim
that all academic self-report questionnaires measure, in
essence, academic metacognitive knowledge, which “is a
general academic component of long-term hypercogni-
tive system that connects different perceptions and judg-
ments of people about their academic abilities.” (Gomes
& Golino, 2014, p. 435).

The study by Gomes and Golino (2014) had a
weakness. In the favorable model tested, academic
metacognitive knowledge was a latent variable that ex-
plained the commonality of the observable variables
superficial approach, deep approach, and motivation
to learn. It can be argued that the latent variable aca-
demic metacognitive knowledge is simply a general fac-
tor of students' learning approach, since the theory of
learning approaches states that learning approaches are
a combination of strategies and student motivations.
Our study selected other variables in order to solve this
problem. In it, the favorable model, academic meta-
cognitive knowledge explains the commonality of the
observable variables academic self-concept, academic
self-esteem, academic self-efficacy, value attributed to
academic abilities, deep approach and superficial ap-
proach. In this study, it is not sustainable to speculate
that the variables related to the self are components
of the learning approach, so the characterization of
the latent variable academic metacognitive knowledge
becomes more solid in the presence of the observable
variables used.

The two models that refuted Gomes and Golino's
(2014) proposal were carefully selected. In the first refut-
ing model, the latent variables included were supported
by current theories about the observable variables used
in the study. That is, a latent variable of general approach
to learning for the observable variables of deep and sur-
face approach, a latent variable of academic self-refer-
ence for the observable variables related to the self, and
a latent variable of fluid intelligence for the observable

378 | Avaliagao Psicolégica, 2024, 23(4), pp. 369-379

variables of reasoning. We would expect this model to
have a good fit to the data and it was surprising that this
model showed fit indexes below the minimally accept-
able. If this model followed current theories related to
the constructs represented by the observable variables,
what was missing? The answer is academic metacogni-
tive knowledge.

In Gomes and Golino's proposal, only tests based on
self-report have a common factor, which is the academ-
ic metacognitive knowledge. If this latent variable also
loaded the tests based on reasoning performance, then
Gomes and Golino's (2014) proposal would be summar-
ily refuted. For this reason, the second refuting model
was important to add to the study.

Nevertheless, the evidence found in this ar-
ticle corroborates the Gomes and Golino's claim.
Only the favorable model of the claim showed
good data fit, while the two refuting models had
inacceptable data fit.

The Gomes and Golino’s study was the first at-
tempt to show their claim and bring initial evidence to
it; this article brings more robust evidence in favor of
the claim, indicating that it seems plausible and capable
to explain why these different constructs from difterent
traditions of psychology are related to each other.
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