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Abstract

Background: Both construction and psychometric characteristics of a
self-concept scale associated with observable behaviors by students and
teacher, useful to guide a pedagogic intervention in the classroom are
presented. Method: A total of 1,385 primary school students, aged between
8 and 12 years, from 24 high-social vulnerability schools of the Province
of Concepcioén, Chile, participated in the study. The scale was constructed,
including a theoretical review of the construct, pilot application with
students and interjudge reliability. For the study of psychometric
characteristics, exploratory factorial analysis (EFA), confirmatory
factorial analysis (CFA), factorial invariance and recurrent validity were
performed. Results: A self-report instrument with 22 items shows a three-
factor structure, with an explained variance of 44.71% and a high level of
fit for the model. CFA in two different samples showed fit indicators for
configural invariance. It also has concurrent validity. Conclusions: The
scale has good psychometric properties to assess the academic self-concept
in the dimensions of Capacity, Work Procedure, and Participation in class.
This can be useful to guide an educational intervention in the context of the
teacher-student interaction in the classroom, in primary schools with high
socio-economic vulnerability.
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Resumen

Construcciony caracteristicas psicométricas de la Escala de Autoconcepto
de la Interaccion en el Aula. Antecedentes: se presentan la construccion
y las caracteristicas psicométricas de una escala de autoconcepto, asociado
a comportamientos observables por alumnos y profesor, funcional para
orientar una intervencién pedagdgica en el aula. Método: participaron
1.385 estudiantes de ensefianza bdsica, entre 8 y 12 afos, de 24 escuelas
de alta vulnerabilidad social, de la Provincia de Concepcion (Chile).
La escala se construyd incluyendo una revisién tedrica del constructo,
aplicacion piloto con estudiantes y validacion inter jueces. Para el estudio
de caracteristicas psicométricas se realizaron andlisis factorial exploratorio
(AFE), factorial confirmatorio (AFC), invarianza factorial y validez
concurrente. Resultados: instrumento de autorreporte con 22 reactivos,
muestra una estructura de tres factores con una varianza explicada de
44,71% y con un alto nivel de ajuste del modelo. El AFC en dos muestras
distintas mostré indicadores de ajuste para invarianza configuracional. Tiene
indicios de validez concurrente. Conclusiones: la escala muestra buenas
caracteristicas psicométricas para evaluar el autoconcepto académico en
las dimensiones de capacidad, procedimiento de trabajo y participacion en
clases, pudiendo ser funcional para orientar una intervencién pedagdgica
en el contexto de la interaccion profesor-alumno en el aula, en escuelas
bdsicas de alta vulnerabilidad socioecondmica.

Palabras clave: autoconcepto, estudiante, profesor, aula, escala.

One of the main sources of student motivation and with greatest
predictive capacity on school marks (notas) is the academic
self-concept (Bueno, 2004; Marsh & Martin, 2011; Mifiano &
Castejon, 2011), whose intervention has become particularly
beneficial to disadvantaged students (O’Mara, Marsh, Craven, &
Debus, 2006).

The notion of self-concept (Marsh, 1990; Mifiano & Castejon,
2011; Nuafnez & Gonzilez-Pienda, 1994; Shavelson, Hubner, &
Stanton, 1976) is one of the most frequently used constructs in
studies addressing the cognitive motivational variables of school
performance (Esnaola, Gofii, & Madariaga, 2008; Gonzilez-
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Pienda et al., 2000; Green, Marsh, & O’Mara, 2006; Guay, Boivin,
& Marsh, 2003; Marsh & Martin, 2011; Martin-Anton, Carbonero,
& Romdn, 2012; Skaalvik & Skaalvik, 2002).

The academic self-concept (Marsh & Martin, 2011) refers to
the self-perception of the students about their own competence
to carry out certain activities and homework. Seen as a facet in a
hierarchical structure, it implies that other levels of self-perception
underlie academic self-concept. These levels are more specific
and depend on everyday situations resulting from the influence
of significant others (Esnaola et al., 2008; Guay et al., 2003;
Salum, Marin, & Reyes, 2011). Thus, feedback from teachers is
the most important variable regarding the attitude towards school
work (Barraza & Gutiérrez, 2011; Cerrillo, 2003; Garcia, 2009;
Mclnerney, Dowson, Seeshing, & Genevieve, 2005).

“A constructive synergy between the academic self-concept and
the achievement is more likely when students receive constructive
feedback and judicious praise on experiences transmitted as
domain” (Marsh & Craven, 2006, p. 159).
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The two everyday practices of pedagogical interaction that
allow better levels of academic self-concept are:

1) Praise or compliments: they consist of reinforcing messages
for behaviors or procedures (Cataldn, 2011) in spaces of
formal evaluation (tests, tasks and classroom activities),
together with stimulating questions, comments and
suggestions of the students (Alvarez, 2008). These messages
are positively correlated to learning and motivation to
class performance, and offer reference elements in order
to assume their own personal deficiencies, enhancing the
self-images of the students (Garcia, 2009; Ginsberg, 2007;
Salum, Marin, & Reyes, 2011).

Instructional messages: These messages are specificindications
about the procedure that the students are performing in a
specific area; guiding them about what it should be improved
to achieve a goal (Alvarez, 2008; Catalan, 2011).

2

~

From the perspective of the students themselves, instructional
messages from teachers, constructively and precisely expressed
influence over other referents in their academic self-concepts
(Garcia, 2009; Mclnerney et al., 2005) and especially produce
changes in the behavior of the students. These changes are
observable in the classroom and influenced by the teacher: skills,
work procedures and participation in classes.

In order to measure the academic self-concept, two types of
techniques are distinguished: self-descriptive techniques and
inference methods (Gonzélez & Touron, 1992). The first of them
has more support and investigative use (Anual, Bracho, Brito,
Rondén, & Sulbardn, 2012; Tomds & Oliver, 2004). Among the
instruments that use this technique with significant contribution to
the development of the construct, the following can be mentioned:
The Self Perception Inventory (Soares & Soares, 1980; cited
Gonzédlez & Touron, 1992), The Preschool and Primary Self
Concept (Stager & Young, 1982; cited in Gonzédlez & Touron,
1992), and the Self-concept Scale (AF5) (Garcia & Musitu, 1995;
cited Riquelme & Bravo, 2011). Due to its empirical support and
multidimensional approach, the most used is the Academic Self
Description Questionnaire (ASDQ) (Marsh, 1990) with its two
versions, ASDQ-I for 5 and 6" grades, and ASDQ-II for 7" to 10"
grades. Data obtained through the application of such questionnaires
indicate that the utilization of specific measure of academic self-
concept is more effective to measure the construct (Anual et al.,
2012; Esnaola et al., 2008; Marsh & Martin, 2011). Although they
are widely used in different parts of the world, they are too extended
(the first questionnaire has 13 scales and the second has 16) and
they are not completely useful to guide what the teacher should do
to enhance the academic self-concept of the students.

Meanwhile, the AFS5, is validated in Chilean population (Garcia,
Gracia, & Zeleznova, 2013), though age ranges of this research are
not covered.

The Chilean society demands scientific research to improve
education in their deprived sectors (Cataldn, 2011), particularly
interventions that help teachers to address socio-emotional
aspects of classroom (Milicic, Alcalay, Berger, & Alamos, 2013).
Regarding the availability of measurement instruments of the self-
concept the Chilean educational system, which are functional to
guide a pedagogic intervention, this development is scarce and
the instruments do not address classroom interactions. Thus, it is
become important to assess the self-concept of the students in the
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areas of skills, work procedures and participation in classes, in
order to ensure that the teacher know deprived areas to deliberately
influence on their improvement.

This article is aimed to describe the development and the
psychometric characteristics of a self-concept scale that addresses
student performance in the classroom that are daily observed
by both students and teachers, being able to guide a pedagogic
intervention in the classroom, in primary schools with high socio-
economic vulnerability.

Method
Participants

The population consisted of students from second to fourth
grade of primary education, aged between 8 and 12 years. These
students belonged to municipal primary schools, with high index
of social vulnerability (Junta Nacional de Auxilio Escolar y Becas,
2014), that obtain low scores in the national standardized test called
National Measuring System of Quality in Education (Agencia de
Calidad de la Educacién Gobierno de Chile, 2015).

The participating schools, from the Province of Concepcion,
Chile have the following characteristics:

¢ Included in contexts of poverty higher than 50%, measured
through a social vulnerability index.

¢ Enrolment between 250 and 900 students.

¢ Full school day regime.

¢ SIMCE Scores lower than National average (250 points).

A total of 1,385 students participated in the study. These were
divided into 3 samples (Table 1).

The three samples were taken from a non-probabilistic
method by convenience, because the access to municipal schools
is carried out by means of agreements between municipalities
and universities. Municipal administrations define the groups
authorized to be investigated, mainly by taking into account the
criterion of not being participating in other research programs. For
the three samples, full classes were taken, from second to fourth
grade, without selecting the class members.

A size higher than 220 was estimated in each phase, under the
assumption that no EFA and CFA will be used for a sample smaller
than 10 observations per instrument item (Hair, Anderson, Tatham,
& Black, 2005).

Instrument

The self-report scale with 22 items prompts the student to
declare the extent in which the statement is similar to the perception

Table 1
Descriptive of samples
Sample 1 (EFA) Sample 2 (CFA1) Sample 3 (CFA2)

n 283 288 814

N° schools 4 4 16

Age 10.18 (DE=131) 10.17 (DE=131) 9.09 (DE= 1.05)
Girls 137 48.41% 141 49% 390 50.5%
Boys 146 51.59% 147 51% 382 49.5%
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of himself (herself) in the dimensions of Capacity (e.g. “I have the
ability to learn”), Work Procedure (e.g. “I obey the directions of
the teacher to work in classes”) and Participation in Classes (e.g.
“I make comments on what the teacher explains in classes”). Each
item is answered with a six point Likert type scale, in which 1
means “never” and 6, “always”. The instrument as a whole was
named Self-concept Scale of Classroom Interaction.

Procedure

In order to have the sufficient number of questions that allows
performing a further selection, 35 reagents based on the literature
review were developed. An inter-judge analysis procedure was
carried out and six experts were selected to validate the content
of the items. The choice was based on two criteria: (1) the degree
of Master or Doctor and (2) scientific production related to
Educational Psychology.

Subsequently, 22 reagents representative of the construct were
chosen. Then, in order to submit the instrument to an evaluation to
the comprehension of its instructions, a pilot study was conducted
to 44 students. These declared to understand the questions and no
design or grammar flaws were observed. Therefore, the instrument
was not modified.

The coordination for the application of the instrument was
developed directly with the schools, prior authorization and referral
of the communal administrations.

In order to record the authorized and volunteer participation
of the students, an informed consent protocol was applied to
principals and other persons who administratively are responsible
for the education of the children (parents or caretakers). In addition,
students were invited to participate voluntarily by using the method
of informed consent assent and ensuring the confidentiality of the
information provided.

Instruments were applied in the absence of the teacher, during
school hours and by trained interviewers.

Data analysis

EFA: First, the existence of lost values, univariate and
multivariate atypical cases was verified. [tem analysis with values of
inadequate asymmetry and/or kurtosis that could affect the normal
distribution of the scoring was conducted. An EFA of principal
axes and varimax (orthogonal) rotation was performed in order to
obtain the validity evidence of the scale was also conducted. The
criterion to choose the number of factors to be extracted was the
presence of self values higher than 1.

CFA: The invariance of the factorial solution of samples 2
and 3 was studied. In function of the practical requirements of
the situation, it is not necessary that the invariance is total among
groups, being possible to establish a partial invariance from the
factorial charges, intercepts and residual errors (Byrne, Shavelson,
& Muthen, 1989).

For estimating the models, Mplus 6.12 software using WLSMV
estimator was used. In order to estimate the invariance, the
analysis of base models was initiated. This would correspond to
perform a CFA in each group and moment. From the initial results,
modifications to base models were performed to improve its fit
before proving its invariance. To avoid altering the theoretical
sense of the items, correlations between residuals of the items
were permitted. The modification of the scales will stopped until

reaching a non-significant RMSEA and lower than or equal to
05.

Concurrent validity analysis: Spearman test was used for
sample 1, seeking correlations between scores of the instrument
under study and the Subscale of School Academic Self-Esteem
from the Coopersmith Self-Esteem Inventory, validated for
the Chilean population (Brinkmann, Segure, & Solar, 1988).
Although there are other instruments to determine the levels of
self-esteem, the Coopersmith Inventory is still one of the most
found in studies carried out in the area, as well as the most widely
used in the self-reports published (Leiva, Pineda, & Encina, 2013;
Morales & Gonzdlez, 2014; Muifioz, 2011), and considering the
degree of relation existing between both constructs despite being
theoretically different (Barraza & Gutiérrez, 2011; Bear, Minke,
Manning, & George 2002).

For sample 2, a model of SEM structural equations with EAEA
was adjusted.

Results
Exploratory factorial analysis

With extraction of principal axes and varimax rotation a three
factor solution related to 22 items was obtained. Together, they
explain 44.71% of the total variance. The axes are saturated in
a belonging factor, with weights that range between .42 and
.79, being obtained values that exceed the .30 suggested for
this type of analysis. The Cronbach’s alpha statistic indicates
a strong support to the reliability of the scale (.92). The first
factor grouped six reagents, showing a Cronbach’s alpha index
of .86 and a self value of 8.65. The second factor (eight reagents)
presented an index of .82 and a self value of 1.35. Finally, the
third factor showed an index of .82 and a self value of 1.24
(Table 2).

The result of the EFA allows interpreting a self-perception
structure formed by the following subscales: Capacity to learn
(six reagents), participation in classes (eight reagents) and work
procedure in classes (eight reagents).

Descriptive analyses

Both univariate and multivariate normality of the items was
analyzed. By using the Shapiro-Wilk test it was observed that no
item presents normal distribution, with p<0.001 in all cases. This is
expectable given the discrete nature of the variables and the size of
the samples that range from large to moderate. The only item that
presented kurtosis and asymmetry outside the interval (-1.5; 1.5)
was Cap3 in the three samples, with asymmetry =1.59 and kurtosis
=1.74 in sample 1; with asymmetry =1.55 and kurtosis =1.57 in
sample 2; and with asymmetry =1.54 and kurtosis =1.63 in sample
3. The Mardia’s Kurtosis multivariate coefficient for the samples
was 41.56, p<0.001 for sample 1; 95.49, p<0.001 for sample 2; and
41.56,p<0.001 for sample 3, indicating the absence of multivariate
normality.

In Table 3 the descriptive per sample can be observed. By using
the Kruskall-Wallis test, no significant differences in the average of
the ranges of Capacity, %> (2)= 3.03, p= 0.22; Participation, > (2)=
0.04, p=0.97; or procedure, ¥*(2)= 1.46, p= 0.48 were observed.
In terms of centrality and dispersion, there are no significant
differences between both groups.
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Table 2
Results of the Factorial Exploratory Analysis (N = 283)
Factor Reagent Factorial load
CAPACIDAD (CAP)
Alpha 86 1.1 am good to learn 797
Self value 8.65 2.1 am smart to learn 683
Explained variance 36.91% 3. Thave the ability to learn 634
4.1 learn this subject easily 567
5.1am good to study 549
6.1am able to learn 514
PARTICIPATION (PAR)
Alpha 82 7.1 give opinions in classes 608
Self value 153 8. T like participating in classes 577
Explained variance 4.48% 9.1 comment on what the teacher says in classes 573
10. I participate in classes 527
11. T ask questions about the issues in classes 526
12. 1 Express my doubts to the teacher in classes 505
13. T answer questions made by the teacher in classes 495
14. My opinions in classes on the subject are interesting 449
PROCEDURE (PROC)
Alpha 85 15. Tkeep my materials orderly when I work in classes 656
Self value 124 16. My way of working in classes is tidy 585
Explained variance 3.32% 17.1bring the materials requested by mi teacher for class activities 549
18. When I work in classes it is noted I do it carefully 540
19. When I work in classes it is noted I do it with dedication 539
20. I obey the directions of the teacher to work in classes 498
21. T write legibly 489
22. 1 finish the tasks in the time indicated by the teacher 420

Tuble 3 Confirmatory analysis
Statistics for the subscales in the three samples
When performing CFA separately in samples 2 and 3, both are

Scale n M DE  Asymmetry ~Kurtosis  Alpha satisfactory. In the case of sample 2, all the indicators are suitable
Sample 1 in the initial formulation. In the case of sample 3, the RMSEA
Capacity 283 469 107 086 026 086 value becomes significant and a search of sequential specification
Participation 283 436 L13 046 070 083 is conducted, leading to release the covariance of the residuals
Procedure 283 483 102 102 037 085 between proc20 and proc21, partl3 and part10; as well as between

proc19 and proc21 (Table 4).
Sample 2
Capacity 288 469 106 -0.84 024 086 Factorial invariance analysis
Participation 288 437 1.13 -0.46 -0.70 0.83
Procedure 288 483 1.02 -1.02 0.35 085 In Table 5 it can be observed that the first model (M1) of
Sample 3 configural invariance, although it is not fitted to data x> (409) =
Capacity 814 477 107 106 078 0.6 905.46, p<0.001, it presents good indicators of fit, .Wlth CFI=0.976
Participation 312 an 119 060 041 0.85 over 0.95 and RMSEA: 0.047, p<0.05., and non significant.
Procedure 507 476 1.06 103 0.65 036 By. means of the Chi-squared test ad]u§ted frqm Satorra-Blenter,

only invariance for the three samples is obtained at configural
Note: No variable meets the assumption of normality, using the Shapiro-Wilks test level. If the criterion of practical invariance based on CFI is used,
(p<0.00D) it can be stated that the subscales show invariance until strict level,

Table 4
Confirmatory analysis, samples 2 and 3
Model 72 gl #* normalized CFI TLI RMSEA RMSEA WRMR
p-value

Sample 2 319.70 206 1.55 0.978 0.976 0.044 0.864 0.792
Sample 735.507 206 3.57 0.964 0.959 0.056 0.010 1.200
Relation Proc20 and Proc21 662.404 205 323 0.969 0.965 0.052 0.188 1.130
Relation Part13 and Part10 635.480 204 3.12 0.970 0.966 0.051 0.353 1.103
Relation Proc19 and Proc21 615.182 203 3.03 0972 0.968 0.050 0.500 1.082
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because in none of the successive restrictions correspond to the
difference in CFI, between the reduced and the the major model
is less than -0.01.

In addition, all models of invariance, from the weakest to the
strict present good indicators of fit, with CFI greater than 0.95 and
RMSEA non-significant and less than 0.05.

Full factorial group solution

In order to present a single solution and compare their loads
with those of the EFA, a confirmatory analysis of the full group

of samples two and three, was conducted (Figure 1). As observed
in Table 6, although the Chi-square test indicates that statistically
there is no fitness from data to model, fitness indicators such as CFI
and TLI are good, exceed 0.95 and RMSEA is suitable, though no
less than 0.05 it is very close to this value and it is not statistically
significant.

If a specification search is conducted, the highest modification
index is presented by the variance between item 20 and 21, with
MI= 90.2. If this covariance is released, a model with fitness
indicators is obtained, with an RMSEA less than 0.048.

0.675
(19
0.700
PROC16 | % 0.714
0.681
PROC17 [w-0.732

0.
PROCIS | *220L

PROC19

0.784 - 0.621
6

PROC22

Figure 1. Full factorial Group solution (samples 2 and 3)

0.789

0.765

Table 5
Analysis of invariance models
Invariance b gl X?/gl Ay? Agl CFI ACFI RMSEA
M1 Configural 905 .46%* 409 221 - - 0.976 0.047
M2 Weak, with invariant factorial loads 932.02%* 428 2.18 31.96* 19 0975 -0.001 0.046
?[/‘ljnsSLmng, with threshold and factorial loads in the invariant 954,145 535 178 159.18%+ 107 0.980 0.004 0038
M4 StrlcF, with threshold, factorial and residual loads in the 1040 365+ 557 187 99 17#+ ” 0976 0004 0040
invariant items
Nota: * p<0.05; **p<0.01
Table 6
Confirmatory analysis, samples 2 and 3
Model Ia gl ¥gl CFI TLI RMSEA RMSEA p-value
Original solution 819.195 206 398 0.968 0.964 0.052 0.188
Relation between Proc20 and Proc21 732.111 205 3.57 0973 0.969 0.048 0.764
CAP 0.691
0123 AP1
0.644
07765 CAP2
0748 CAP3 <ﬂ@

0767 0.642
[ cars ()

0780
0.626
A CAP5
0822
0.569
CAP6
0.743

0.742
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Analysis of concurrent validity

Fromsample 1,the analysis of correlations by using the Spearman
test between the scores of the study instrument and the Academic
School subscale of the Coopersmith Self-esteem Inventory showed
to be positive and significant, r = 0.389, p<0.001, indicating that
both instruments would be measuring the academic self-concept
and the academic self-esteem in the same direction. In sample 2,
the fitness of the model of structural equations considering the
Coopersmith EAEA showed significant relations between this
construct and the factors of the academic self-concept, specifically
Capacity (r = 0.540, p<0.001), Participation (r = 0.580, p<0.001)
and Work procedures (r = 0.518, p<0.001).

Although the test of absolute goodness of fit shows significant
differences between this and the data > (399) = 602.674, p<0.001,
the indicators of relative fitness such as CFI =0.966 y TLI =0.962,
y el RMSEA = 0.042 (IC = 0.035 0.049) indicate that the model is
well fitted to data.

Discussion

The construction and psychometric characteristics of a self-
concept scale has been presented. This instrument addresses the
performance of the students in the classroom, daily observed by
students and teachers and it can be valuated by the teacher in
order to deliberately affect the development of the self-concept.
Its construction followed a systematic and rigorous procedure,
including the preparation of reagents based on the theoretical
review of the construct, a pilot study with students and interjudge
reliability. It is a simple scale with 22 items and it is aimed to a
primary school population.

The study of its psychometric characteristics strongly
supports the domain validity by collecting the types of pedagogic
intervention in the classroom that theoretically considered by the
academic self-concept.

Results of the CFA validate the Nomothetic network that
validates the instrument, being proved a multidimensional
structure of three factors, previously indicated by the EFA, which
present the facets of the academic self-concept in the classroom
work. These were named: Capacity, Participation in classes and
Work procedure.

The three dimensions have a good level of convergent validity
given the fact that their items are strongly related to their factors.

The Capacity dimension has very satisfactory indicators over
the other two dimensions. This is coincident with previous studies
that indicate that the perception of feeling able and with skills
to deal with the academic tasks is correlated to better levels of
academic self-concept, as well as to better educational results
(Marsh & Martin, 2011; Mifiano & Castejon, 2011; Rosdrio,
Lourenco, Paiva, Rodriguez, Valle, & Tuero-Herrero, 2012).

Dimensions Work Procedure and Participation in Classes
have similar satisfactory indicators. The first dimension reflects
the importance of displaying appropriate behaviors (Marsh &
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Craven, 2006), such as maintaining the order of the class materials,
following directions, paying attention, etc. Participation in classes
is associated with the behaviors of asking, making comments and
answering. This dimension is associated with the confidence of
the student to interact in the classroom (Alvarez, 2008; Catalan,
2011).

The divergent validity yields positive results in the areas of
Capacity and Participation, with a greater item-factor relation.
However, this is different from the factor Work Procedure, with a
high correlation with the other two dimensions and with not very
high factorial loads. This is considered a constraint. Therefore,
further studies with generation of suitable indices for this subscale
would be convenient in order to achieve a more stable grouping,
with higher separation of the remaining factors.

For all practical purposes, the subscales of the instrument show
invariance to the strictest level, given the fact that they present
similar degrees of reliability and the differences in means in the
different groups, represent differences in the constructs at the base.
Therefore, the scale for this population could be used to measure
differences between groups, which is useful for experimental
studies.

The criterion validity study indicates that the instrument has
a positive and significant relation with the variable school self-
esteem. This relation is expected from the theoretical framework
for both constructs.

This work provides an original and unpublished scale, with
good quality in its psychometric characteristics, of easy and
simple application. It allows the students to know aspects about
their performance in classes that allow (or not) the development
of a positive academic self-concept. At the same time, these are
areas on which the teacher can act deliberately in order to promote
a favorable student perception to learning and therefore it can be
functional to guide a pedagogic intervention in the classroom. By
taking this measuring instrument into account, the authors hope to
develop a research line to evaluate the impact of interventions on
the self-concept.

A limitation of this study is that the sampling used reduces
the possibility of generalization of the results to the population
of schools with high socio-economic vulnerability to which is
oriented. Future research should randomize the sample to all levels.
In addition, the search for invariance over time would favor the use
of this instrument for longitudinal and experimental of repeated
measures research.

It seems appropriate to perform an extended application of the
instrument to students of different characteristics (socio-economic
level, cultural contexts, educational levels, etc.) in order to identify
variations in the functioning of the instrument.
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