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a  b  s  t  r  a  c  t

Learning  strategies  have  been  widely  studied,  and  they  have  been  related  to academic  achievement  in
several  studies.  Among  the  measurement  instruments  developed,  the  44-item  version  of  the  Learning
Strategies  Scale  (ACRA)  is, by far,  one  of  the most  widely  used  questionnaires  in the Spanish  speaking
context.  This  instrument  has  been  recently  shortened  to a  17-item  version.  Neither  the 44-item  nor  the
17-item  version  have  been  tested  in  the  Dominican  Republic.  The  aim  of this  study  is to  study  the  psycho-
metric  properties  of the  44-item  and  17-item  versions  of the ACRA.  Participants  were  1712  Dominican
secondary  school  students.  Both  structures  of the  ACRA  were  tested  via  CFA;  alpha  and  CRI  Index  were
calculated  for  internal  consistency;  and,  to  obtain  evidence  of  the  relations  with  other  variables,  two
models  of  academic  achievement  prediction  were  tested.  Results  pointed  adequate  internal  structure  of
both versions,  but higher  consistency  estimates  for the  former.  Both  versions  of the scale  were  invariant
across  gender  and  age,  and  no  latent  mean  differences  were  found.  In  the  prediction  model  of  the  44-
item, cognitive  strategies  was  the only  significant  predictor  of achievement;  in  the  17-item  ACRA, it was
emotional-social  support.  These  predictive  models  were,  again,  invariant  across  gender  and  age.  Taking
into  account  these  results,  the 44-item  version  has  shown  better  properties  to asses  LS in  the  Dominican
Republic.  However,  when  our  aim is  to predict  academic  achievement,  a mixed  version  of  the 44-  and
the  17-item  versions  could  be  used.
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r  e  s  u  m  e  n

Las  estrategias  de  aprendizaje  (EA)  han  sido  ampliamente  estudiadas,  y se  han relacionado  con  el  éxito
académico  en  diversos  estudios.  Entre  las medidas  desarrolladas,  la  versión  de 44  ítems  de  la Escala  de
Estrategias  de  Aprendizaje  (ACRA)  es,  de  lejos, una  de  las  más  utilizadas  en  el contexto  de  habla  hispana.
Este  instrumento  ha  sido  recientemente  reducido  en  una  versión  de  17  ítems.  Ni  la  versión  de  44  ítems
ni  la  de  17  han  sido  puestas  a prueba  en  la República  Dominicana.  La  muestra  se compone  de  1712
estudiantes  dominicanos  de  secundaria.  Ambas  estructuras  del  ACRA  son  evaluadas  mediante  CFA;  alfa
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y  el  índice  CRI  es  calculado  para  la consistencia  interna;  y, para  obtener  evidencia  de  las  relaciones  con
otras  variables,  se prueba  dos modelos  de  predicción  del rendimiento  académico.  Los  resultados  muestran
una  estructura  interna  adecuada  para  ambas  versiones,  pero  mayores  estimaciones  de  consistencia  para
la  primera.  Ambas  versiones  de  la  escala  resultan  invariantes  a través  de  sexo  y  edad,  y  no hay  diferencias
en  las medias  latentes.  En  el modelo  de  predicción  con la  versión  de  44  ítems,  las  estrategias  cognitivas  son
el  único  predictor  significativo  de  rendimiento;  con  la  de  17  ítems,  lo  es  el  apoyo  emocional-social.  Estos
modelos  predictivos  son,  de  nuevo,  invariantes  a través  de  sexo  y edad.  Teniendo  en cuenta  estos  resulta-
dos,  la versión  de  44  ítems  muestra  mejores  propiedades  para  evaluar  las  EA en  la  República  Dominicana.
Sin embargo,  si  el objetivo  es predecir  el  rendimiento  académico,  podría  utilizarse  una  versión  mixta  de
las  versiones  de  44  y 17  ítems.
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Introduction

In order to provide resources to students to face academic tasks,
one of the main commitments of educational institutions is to
implement new systems to improve learning while considering
students’ individual differences and interests (Abad et al., 2002).
When aiming to improve learning, a clear conceptualization and
accurate measurement of learning strategies (LS) is essential.

In cognitive psychology, LS can be understood as the process
in which students purposely choose to recover their knowledge
in order to achieve their desired educational objectives (Monereo
et al., 2001). They differ from learning techniques because LS are
processes and action plans with the objective of fulfilling intel-
lectual tasks, for example, creating debates or role-playing (Valle
et al., 1999), whereas learning techniques refer to the procedures
itself. Indeed, they can be defined as decision making processes
about the most appropriate procedures to achieve the objectives
in a specific situation (López-Aguado, 2010). LS have been mostly
studied as predictors of academic success (Añez, 2016; Guapacha
& Benavidez, 2017), although they have also been found to predict
other constructs, as creativity (Mall-Amiri & Fekrazad, 2015), criti-
cal thinking (Olivares & Heredia, 2012), satisfaction with life (Bustos
et al., 2017), self-efficacy or metacognitive awareness (Nosratinia
et al., 2014).

The Learning Strategies Scale (ACRA, Román & Gallego, 1994), is
one of the most widely used questionnaires in the Spanish speak-
ing context according to a recent systematic review performed
by Bahamón et al. (2012). The purpose of Román and Gallego
(1994) was to develop a measure of learning strategies for sec-
ondary school students, based on the basic cognitive processes of
information processing and retrieval. The acronym ACRA states for
Acquisition, Codification, Retrieval and Support Strategies in Span-
ish (Adquisición, Codificación, Recuperación and Apoyo al estudio).
The ACRA scale is composed by 119 items, divided in 32 strategies
which are grouped in four factors: 7 subscales evaluating acqui-
sition strategies, 13 subscales evaluating codification strategies, 4
subscales for retrieval strategies, and 9 subscales for support strate-
gies. Acquisition Strategies are the ones which allow students to
incorporate new information by selecting and organizing stimuli
coming from their environment in order to incorporate into their
short-term memory (STM), codification strategies are the ones in
charge of transforming information from the STM to the long-
term memory (LTM), additionally, retrieval or recovery strategies’
function is to retrieve and verify information, finally, the support
strategies, strategies included are based on meta-cognitive pro-
cesses aimed at improving learning by focusing on motivational
and emotional processes. Although this scale has been widely val-
idated with good psychometric properties (De la Fuente & Justicia,

2003; Juárez-Lugo, Pichardo-Silva, & Rodríguez-Hernández, 2015),
there is still some pending questions about its dimensionality. Some
authors as Gutiérrez-Braojos et al. (2013) validated the four fac-
tors scale by confirmatory factor analysis (CFA), with satisfactory
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esults. However, some other researchers obtained a three facto-
ial solution, applying principal components analysis with varimax
otation (Juárez-Lugo et al., 2015). All in all, it seems that there
s more literature supporting the three-factor structure (Ángel-
onzález et al., 2017; De la Fuente & Justicia, 2003; Jiménez et al.,
018; Juárez-Lugo et al., 2015).

De la Fuente and Justicia (2003) created an abbreviated version
f the ACRA scale (De la Fuente & Justicia, 2003) for university
tudents. The scale was reduced to 44 items grouped in three
actors: cognitive strategies and learning control, support to learn-
ng strategies, and study habits. The first dimension, cognitive
trategies and learning control was composed by 25 items and it
ncompasses seven learning strategies: selection and organization,
ighlighting, repetition of the material, elaboration of the material,
onsciousness about the use of strategies, and control of answers
nd planning. The second factor, support to learning strategies,
as composed by 14 items and five subscales: scheduling and
lanning the progression of work, acting plans in contradictory con-
itions, control of anxiety, intrinsic motivation, and social support.
he third factor, study habits, was composed by 5 items and by
wo subscales: comprehension and study habits. The psychometric
roperties of this version have been examined with good internal
onsistency indexes. For the total scale, estimates of internal consis-
ency are excellent, ranging from .89 to .96 (Ángel-González et al.,
017; Juárez-Lugo et al., 2015). However, evidence of reliability
or the different dimensions have been sometimes poor (Vega-
ernández et al., 2017). Regarding the internal structure, different

esults have been found. For example, Juárez-Lugo et al. (2015)
efended a four-factor structure based on 14 out of the 44 items
f the scale.

There is a recent version of this scale developed by Jiménez
t al. (2018), which attempts to solve the dimensionality problem
f the previous versions. They estimated a three-factor structure
n a 17-item version of the scale, providing evidence for gender
nvariance across. This scale was  obtained by a combination of
xploratory factor analysis (EFA) and confirmatory factor analy-
is (CFA), as well as a criterial validity assessment with learning,
ritical thinking, and satisfaction with life. The three factors were
amed micro-strategies, metacognition and memory keys, and
motional-social support. Criterion-related validity was assessed
y correlating learning strategies with focuses on learning, critical
hinking, and satisfaction with life: all correlations were statis-
ically significant, moderate and positive. Regarding the internal
onsistency, these authors obtained an alpha of .78 for micro-
trategies, .86 for keys for memory and metacognition, and .78 for
motional-social support.

In this same study, and using the 17-item version, Jiménez
t al. (2018) found differences in the use of learning strategies

cross gender, although effect size was low (d < 0.50). In another
tudy, Mashhady and Fallah (2014) found no significant differences
mong learning strategies in language learning in a sample of uni-
ersity students among different study fields. In addition, when
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directors of the educational centers to communicate the aim of the
study and the dates of the applications. In the schools, students
were randomly chosen. Students were informed about the research
interest and only those willing to participate were asked to fulfill
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differences are found in the use of learning strategies, they tend to
benefit women, although there are studies where they benefit men
(Da Cuña et al., 2014; Navarro et al., 2018).

There is enough evidence supporting that training students in
learning strategies may  be a powerful tool for their development
and success in their posterior career path since they are posi-
tively related to academic achievement (Ambreen et al., 2016;
Ergen & Kanadli, 2017), creativity (Gutiérrez-Braojos et al., 2013;
Mall-Amiri & Fekrazad, 2015), critical thinking (Olivares & Heredia,
2012), or satisfaction with life (Bustos et al., 2017). Specifically
using the 44-item version ACRA scale, learning strategies have
been related to academic performance. For example, Añez (2016)
found out that all three factors of the ACRA scale were positively
correlated to the grades on mathematics, language, social and nat-
ural sciences in a sample of middle school Colombian children. In
the same line, Guapacha and Benavidez (2017) results indicated
a positive relationship between improving learning strategies and
English performance in a sample of Colombian university students.
In sum, research up to date shows that improving learning strate-
gies could lead students to have a greater academic and professional
success in the future. For all these reasons, it is necessary to have
valid and reliable scales to evaluate LS. The ACRA scale could be a
useful instrument in providing information about students’ learn-
ing process.

Specifically, in the Dominican Republic context, none of the
ACRA versions have been validated. This country has repeat-
edly shown low levels of academic success when compared to
other countries results (i.e., OECD, 2019). However, during the last
years, the Dominican Republic has shown advances in education:
higher investment for the pre-university level, improvement of
the effective time of classes, universalization of primary educa-
tion, improvement in teacher training, updating of the curricular
proposal, among others (Acción Empresarial para la Educación,
EDUCA, 2015; Iniciativa Dominicana por una Educación de Calidad,
IDEC, 2014). Nonetheless, academic achievement it is still a major
challenge. Learning results in national evaluations remain at low
levels, according to the needs and expectations of the coun-
try (Fondo de las Naciones Unidas para el Desarrollo, UNICEF,
2017).

In this context, the aim of this study is to validate and compare
the widely used 44-item version and the new shortened 17-item
version of the ACRA in order to provide evidence about their relia-
bility and validity in a sample of Dominican Republic. Specifically,
this general aim can be divided into five, with their corresponding
hypotheses: (1) To test the factorial validity of the 44- and the 17-
item versions of the ACRA in Dominican Republic students; (2) To
test the reliability of the 44- and the 17-item versions of the ACRA;
(3) To test the measurement invariance across gender and age of
the 44- and the 17-item versions of the ACRA; (4) To test gender
and age differences in learning strategies, as measured with the 44-
and the 17-item versions of the ACRA; and, (5) To test the power of
the 44- and the 17-item versions of the ACRA to predict academic
achievement.

Based on previous literature, hypotheses were that both scales
would have an acceptable fit to the previously found three-factors
structures (hypothesis 1) and will be reliable (hypothesis 2), that
they would be invariant across age and gender (hypotheses 3),
although, there would be differences across gender (hypothesis
4) (Jiménez et al., 2018; Juárez-Lugo et al., 2015). There was no
hypothesis on the differences in predictive power of both scales
on academic achievement (hypothesis 5) since there is no previous
literature comparing both scales.
3

Revista de Psicodidáctica 26 (2021) 1–9

ethod

esign

This is a cross-sectional survey design of Dominican secondary
chool students. The sample of participants was gathered in Educa-
ive Districts numbers 04-03 and 11-01 in the Dominican Republic.
he Universe of students in these two districts was 3387, and they
elong to public, private and semi-public schools. This variable
type of school) was used for the stratified sample finally recruited.
or a level of confidence of 99% and 3% margin of error (with

 = q = .5) a total of 1712 students were finally sampled.

articipants

With respect to the participants, 52.72% were girls. Their age
anged from 12 to 20 years, with an average of 14.73 years (SD = 1.2).
egarding precedence of participants, 74.65% of the students came

rom public schools, 15.63% from private owned ones, and 9.70%
ere students from semi-public school. In relation to the area,

6.4% of the students came from schools in urban areas, while the
ther 23.6% from rural areas. With respect to school hours, 34.1% of
he students had a regular timetable, with 52.51% having extended
ours and 13.38% studied in a night shift.

nstruments

The instruments were back-translated into Spanish and
eviewed by a committee of experts with knowledge on languages
nd cultures of both Spain and the Caribbean. Among the scales
nd questionnaires in the survey, those relevant for this research
re the ACRA scale and the achievement measures. Regarding the
CRA scale (Román & Gallego, 1994), we used the abbreviated adap-

ation by De la Fuente and Justicia (2003). This abbreviated version
onsists of 44 items measuring three dimensions: (1) Cognitive
trategies and learning control, including items 1–25; (2) Support to
earning strategies, including items 26–39; and (3) Study habits,  with
tems 40–44. All items were scored in a 1 = Never or almost never
o 4 = Always to almost always). On the other hand, the 17-item
ersion of the scale was developed with also with a three factor
tructure, but very different contents and labels: (1) Microstrate-
ies (items 1, 2, 3, 4, and 5); (2) Keys for memory and metacognition
items 10, 11, 12, 17, 18, and 27); and (3) Emotional-social support
items 31, 32, 34, 35, 36, and 37). With regard to the achievement

easures, last grades of several subjects present in the curricula
ere recorded. Specifically, the subjects considered were Mathe-
atics, Spanish, English (Foreign language), Social Sciences, Natural

ciences, Arts, and Physical Education. All subjects are scored in a
–100 range, with a cutting point to pass the subject of 70 points.

rocedure

Regarding the survey procedure, had from the Ministry of Edu-
ation of the Dominican Republic for the study, as well as that of
he authorities in the educational centers. This study meets the
thical standards of the American Psychological Association (APA).
he survey team were three district techniques and two special-
sts in the area of School Psychology. These teams contacted the
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the questionnaires. The instruments were self-administered, with
help from a member of the research team, and in the classrooms of
students during normal class hours. The time needed in completing
the survey was around 20 min.

Data analyses

Descriptive statistics for all the variables under study were
calculated with SPSS 23. Additionally, several structural models,
specifically Confirmatory Factor Analyses (CFA), were specified and
tested, using Mplus 8.3 (Muthén & Muthén, 2020). In order to test
for the factorial validity of the 44-items ACRA scale and the short
version of 17 items developed by Jiménez et al. (2018), two  CFAs
were estimated according to the three factorial structures sug-
gested by literature. The results of these two CFAs, if they fit the
data, will allow the estimation of internal consistency by means of
the Composite Reliability Index.

Once the factorial validity of both versions of the scale was
stablished, we conducted four measurement invariance routines:
measurement invariance by gender in the two versions of the scale,
and invariance by age in both versions. Configural, metric and scalar
invariance were studied (van de Schoot et al., 2012). The models in
this sequence are nested, and may  be compared either with formal
statistical test or with a modeling strategy (Little, 1997). Cheung
and Rensvold (2002) and Little (1997) proposed the modeling strat-
egy as best, and we will use it in this study. This modeling approach
seeks for meaningful differences in the fit indexes of .01 or more
(Cheung & Rensvold, 2002) or .05 or more (Little, 1997) to prefer a
more complex model to a simpler one. After factorial validity and
measurement invariance of the two versions of the ACRA was stab-
lished, several others structural models were estimated and tested.
These two CFAs were identical to the ones formerly presented, with
a significant difference, a factor of achievement with all subjects as
indicators was included in each CFA. These CFA allowed us to test
for the criterion-related validity of the two versions of the ACRA
scale at the latent level.

All CFA models were estimated with Weighted Least Squares
Mean and Variance corrected (WLSMV), a recommended proce-
dure for non-normal data of ordinal nature (Finney & DiStefano,
2006). Models fit to the data was assessed using several goodness-
of-fit indexes. Specifically, the chi-square statistic, the Comparative
Fit Index (CFI), the Root Mean Squared Error of Approximation
(RMSEA), and the Standardized Root Mean squared Residuals
(SRMR) were used. We  have employed the cut-off points for ade-
quate fit proposed by Hu and Bentler (1999) who  suggested that a
CFI of at least 0.95, a RMSEA less than 0.06 and a SRMR less than
0.08 together would indicate a very good fit of the model to the
data.

Results

Factorial validity and internal consistency

The a priori three factor structure of the 44-item’s version of
the ACRA scale was tested. The three factors were: (1) cognitive
strategies and learning control (items 1–25); (2) support to learn-
ing strategies (items 26–39); and (3) study habits (items 40–44).
Model fit of this model was adequate: �2 (899) = 2925.38, p < .001,
RMSEA = .036 [.035, .038], CFI = .911, SRMR = .031. Factor loadings
were all statistically significant (p < .001) with values ranging from

a minimum of .298 to a maximum of .621. Correlations among the
factors were also statistically significant (p < .001), and relatively
large: cognitive strategies and learning control correlated .834 with
support to learning strategies; support to learning strategies corre-
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ated .806 with study habits and cognitive strategies and learning
ontrol correlated .743 with study habits.

Factor structure of the short 17-item’s version of the ACRA scale
as also tested. The CFA posited three correlated factors: micro-

trategies, keys for memory and metacognition,  and emotional-social
upport. Model fit of this model was excellent: �2 (116) = 313.47,

 < .001, RMSEA = .032 [.027, .036], CFI = .962, SRMR = .029. Factor
oadings were all statistically significant (p < .001) with values
anging from a minimum of .354 to a maximum of .620. Corre-
ations among the factors were also statistically significant (p <
001), and relatively large: micro-strategies and keys for memory and

etacognition correlated .787; keys for memory and metacognition
nd emotional-social support correlated .747; and micro-strategies
nd emotional-social support correlated .604.

Internal consistency estimates for the three factors in the 44-
tem ACRA were: � = .835, CRI = .850, and � = .857 for cognitive
trategies and learning control; � = .806, CRI = .840, and � = .838 for
upport for learning strategies; and � = .632, CRI = .700, and � = .694
or study habits.  Regarding item’s internal consistencies, Table 1
hows the corrected item-total correlations of each item in the 44-
tem ACRA scale. The same internal consistency estimates were
alculated for the three factors of the 17-item version of the
CRA scale. The results were: � = .566, CRI = .620, and � = .616 for
icro-strategies; � = .547, CRI = .630, and � = .595 for keys for mem-

ry and metacognition;  and � = .626, CRI = .670, and � = .677 for
motional-social support. Again, Table 1 also offers corrected item-
otal correlations for these 17 items.

easurement invariance by gender and age

Measurement invariance by gender and age has been tested.
wo age groups were considered for the measurement invari-
nce: early adolescence (10–14 years) and late adolescence (15–20
ears). Three nested models (configural, metric, and scalar) were
ested for each version of the scale and for gender and age groups, as
lready mention in the method section. The goodness-of-fit indexes
or the four measurement invariance routines are presented in
able 2. In all cases, scalar invariance across gender and age for
oth versions of the scale and was supported.

elations of ACRA’s dimensions with achievement

In order to test for relations with other variables, a structural
quation model in which the three factors for the 44-item version of
he scale predicted a factor of academic achievement, comprising all
rades in the aforementioned subjects, was estimated. This model
llows to get parameter estimates for the relations among the three
CRA factors and achievement free of error of measurement, a much
etter estimation than simple zero-order correlations. Model fit
he data well: �2 (1218) = 3276.70, p < .001, RMSEA = .031 [.030,
033], CFI = .926, SRMR = .039. All standardized factor loadings for
his model are presented in Table 3. Regarding the relations of
he three ACRA factors predicting achievement, they are presented
raphically in Figure 1. Cognitive strategies and learning control was
he only significant predictor of achievement (� = .251, p < .001).

The same model was  specified for the three factors of the 17-
tem version of the ACRA scale and academic achievement. Again

odel fit the data extremely well: �2 (246) = 539.79, p < .001,

MSEA = .026 [.023, .029], CFI = .975, SRMR = .029. All standardized

actor loadings are presented in Table 3. Regarding the relations
etween ACRA and academic achievement, emotional-social support
as the only significant predictor (� = .262, p < .001) (Figure 2).
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Table  1
Mean, standard deviations and item total correlations for the 44-item (r1) and 17-item versions (r2) of the ACRA scale

Indicator M SD r1 r2 Indicator M SD r1 r2 Indicator M SD r1 r2

Item 1 2.30 0.97 .32 .27 Item 16 2.68 1.00 .39 Item 31 2.70 1.09 .36 .33
Item  2 2.33 1.06 .31 .32 Item 17 2.67 1.31 .30 .21 Item 32 2.69 1.21 .43 .32
Item  3 2.78 1.14 .32 .26 Item 18 2.73 1.08 .31 .23 Item 33 2.70 1.13 .36
Item  4 2.36 1.13 .25 .25 Item 19 2.74 1.11 .31 Item 34 2.66 1.07 .39 .38
Item  5 2.56 1.02 .35 .29 Item 20 2.43 1.13 .32 Item 35 2.88 1.03 .43 .39
Item  6 2.82 1.01 .37 Item 21 2.56 1.02 .28 Item 36 3.19 0.99 .40 .33
Item  7 2.56 1.05 .36 Item 22 3.19 1.36 .28 Item 37 2.86 1.01 .39 .35
Item  8 2.50 1.07 .37 Item 23 3.00 1.00 .36 Item 38 2.65 1.03 .35
Item  9 2.49 1.35 .22 Item 24 2.96 1.02 .32 Item 39 2.95 1.03 .41
Item  10 2.68 1.10 .35 .25 Item 25 3.15 0.95 .33 Item 40 2.83 1.02 .43
Item  11 2.67 0.99 .40 .29 Item 26 3.19 1.41 .41 Item 41 2.86 1.02 .45
Item  12 2.34 1.00 .39 .28 Item 27 3.31 1.07 .38 .21 Item 42 3.11 0.93 .42
Item  13 2.57 1.03 .35 Item 28 2.95 1.30 .47 Item 43 2.79 1.04 .33
Item  14 2.81 1.01 .42 Item 29 3.05 1.00 .41 Item 44 2.97 0.97 .35
Item  15 2.76 0.99 .32 Item 30 2.46 1.08 .30

Table 2
Set of nested models to test for measurement invariance

Scale Invariance by Model �2 df p CFI �CFI SRMR RMSEA 90% CI

44 items Gender Configural 3700.85 1798 <.001 .913 – .047 .035 .034 - .037
Metric 3661.19 1839 <.001 .917 .004 .047 .034 .032 - .036
Scalar 3793.89 1924 <.001 .914 −.003 .048 .034 .032 - .036

Age  Configural 3679.98 1798 <.001 .914 – .048 .035 .033 - .037
Metric 3572.13 1839 <.001 .923 −.009 .049 .032 .031 - .034
Scalar 3812.29 1924 <.001 .914 .009 .047 .034 .032 - .035

17  items Gender Configural 295.73 232 .002 .966 – .047 .030 .018 - .040
Metric 331.23 246 <.001 .954 .012 .049 .034 .024 - .043
Scalar 364.03 277 <.001 .945 .021 .039 .033 .031 - .039

Age  Configural 561.14 232 <.001 .935 – .039 .041 .036 - .045
Metric 555.04 246 <.001 .939 −.004 .040 .038 .036 - .043
Scalar 598.85 277 <.001 .937 −.002 .041 .037 .033 - .041

Note. df, degrees of freedom; �,  differences.

Table 3
Standardized factor loadings for the 44 items (�1) and the 17 items (�2) versions of the ACRA scale and the grades

Indicator �1 �2 Indicator �1 �2 Indicator �1 �2 Indicator �1 �2

Item 1 .36 .45 Item 14 .50 Item 27 .62 .62 Item 40 .61
Item  2 .39 .49 Item 15 .43 Item 28 .59 Item 41 .59
Item  3 .44 .54 Item 16 .46 Item 29 .59 Item 42 .62
Item  4 .29 .38 Item 17 .36 .34 Item 30 .37 Item 43 .44
Item  5 .45 .57 Item 18 .41 .40 Item 31 .46 .46 Item 44 .51
Item  6 .45 Item 19 .44 Item 32 .44 .43 Maths .62 .63
Item  7 .43 Item 20 .41 Item 33 .47 Spanish .74 .74
Item  8 .46 Item 21 .34 Item 34 .50 .51 English .66
Item  9 .34 Item 22 .54 Item 35 .53 .52 Social Sciences .73 .74
Item  10 .41 .43 Item 23 .53 Item 36 .58 .59 Natural Sciences .63 .63

Item
Item
Item

(
o
T
m
o

D

u
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Item  11 .48 .52 Item 24 .47 

Item  12 .45 .50 Item 25 .55 

Item  13 .46 Item 26 .60 

Multigroup relations among ACRA’s dimensions and achievement

The analyzed effects of the different dimensions of the two
versions of the ACRA on achievement can be further studied for
potential moderator effects of age or gender. In order to do that four
multigroup routines have been estimated. First, the model for the
three-factor model for the 44-item version explains achievement in
boys and girls. Three models are estimated in this case: (1) configu-
ral, with same relationships for boys and girls but freely estimated
in each group; (2) equal factor loadings, with factor loadings set to
equality across gender (this is needed if moderator effects have to
be tested); and, (3) equal factor loadings plus structural coefficients.

If in the last step of the routine worsen the fit, this gives support to
the moderator effects. This three-steps multigroup routine is then
repeated for the 44-item version of the ACRA by age, and twice more

v
m
o
o
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 37 .47 .51 Arts .59 .59
 38 .48 Physical Education .48 .47
 39 .51

gender and age) for the 17-item version of the scale. Goodness-
f-fit indexes for these four multigroup routines are presented in
able 4. Results are quite clear. There is no evidence whatsoever of
oderator effects neither for age nor for gender in the two versions

f the ACRA scale.

iscussion

The aim of this study was  to validate and compare the widely
sed 44-item version and the new shortened 17-item version of
he ACRA in order to provide evidence about their reliability and

alidity in a sample of Dominican Republic. This general aim was
aterialized in five specific aims, which will guide the discussion

f our results. Regarding the first aim, “to test the factorial validity
f the 44- and the 17-item versions of the ACRA”, we estimated
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Table 4
Set of nested models to test for multigroup invariance of relationships

Scale Invariance by Model �2 df p CFI �CFI SRMR RMSEA 90% CI

44 items Gender Configural 4518.98 2527 <.001 .923 – .046 .030 .029 - .032
Equal  loadings 4518.98 2574 <.001 .926 −.003 .031 .030 .028 - .031
Equal  loadings and effects 4406.14 2577 <.001 .930 −.007 .046 .029 .027 - .030

Age  Configural 4514.10 2527 <.001 .922 – .045 .030 .029 - .031
Equal  loadings 4547.80 2574 <.001 .923 −.001 .046 .030 .029 - .031
Equal  loadings and effects 4490.44 2577 <.001 .925 −.003 .046 .029 .028 - .031

17  items Gender Configural 963.25 529 <.001 .960 – .038 .031 .028 - .034
Equal  loadings 968.16 549 <.001 .962 −.002 .039 .030 .028 - .033
Equal  loadings and effects 957.75 552 <.001 .963 −.001 .039 .029 .026 - .032

Age  Configural 936.81 529 <.001 .961 – .037 .030 .027 - .033
Equal  loadings 976.53 549 <.001 .959 .002 .039 .030 .029 - .033
Equal  loadings and effects 952.46 552 <.001 .961 −.002 .039 .029 .026 - .032

Note. df; degrees of freedom; �, differences.
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Figure 1. Model with the 44item ACRA version and achievement.
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Figure 2. Model with the 17-it

the factor structures of both scales based on previous literature.
They both had a good fit and significant correlations among their
factors. We  could say, then, evidence supported hypothesis 1: “both
versions will offer evidence of factorial validity”.

Regarding aim number two, “to test the reliability of the 44-
and the 17-item versions of the ACRA”, Cronbach’s alpha, Com-
posite Reliability Index (CRI), and omegas were estimated. When
estimates were compared, the longer version of the ACRA showed
better internal consistency indices than the 17-item version. Thus,
hypothesis 2 was, “both versions will offer evidence of internal con-
sistency”, was only supported for the 44-item version of the ACRA
(De la Fuente & Justicia, 2003).

For our third aim, “to test the measurement invariance across
gender and age of the 44- and the 17-item versions of the ACRA”,
we conducted several measurement invariance routines. Gender
invariance was confirmed, which was in turn congruent with the
results of Jiménez et al. (2018), however, to our concern age groups
invariance has not been previously tested on this scale. When latent
means were compared, and in order to achieve aim number four, “to
test gender and age differences in learning strategies, as measured

with the 44- and the 17-item versions of the ACRA”, no latent dif-
ferences were found. This is in line with previous studies, which
pointed no gender differences in learning strategies (Mashhady

s
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RA version and achievement.

 Fallah, 2014). Although Jiménez et al. (2018) did found such
ifferences, our results in the Dominican Republic agree with inter-
ational literature, and may  be Jiménez et al. (2018) are due to the
panish context.

Finally, we  tested two predictive models to achieve our fifth aim:
To test the power of the 44- and the 17-item versions of the ACRA
o predict academic achievement”. When it came to the relation
etween LS and academic achievement, both versions of the ACRA
cale predicted achievement, measured by the grades in different
ubjects (Mathematics, Spanish, English, Social Sciences, Natural
ciences, Arts, and Physical Education). In the case of the 44-item
ersion, only cognitive strategies and learning control showed a sta-
istically significant relation with academic achievement. In the case
f the 17-item ACRA, emotional-social support strategies were the
nly with a statistically significant effect, with an almost identical
ffect size. It is worth noting that cognitive strategies and learning
ontrol only predicted academic achievement when measured with
he 44-item version, when the fact is that this relation has been
learly stated in recent research. For example, Manganelli et al.
2019) found evidence of the relation between cognitive strategies,

pecifically critical thinking, and academic achievement. In the 17-
tem ACRA presented by Jiménez et al. (2018), factor 1 is divided
nto two different constructs or factors: micro-strategies (with 5
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items from the original cognitive strategies) and key for memory and
metacognition (with 5 items from cognitive strategies and 1 from
support to learning strategies). These two factors, together with
lower levels of reliability, as stated some lines before, have less pre-
dictive power when it comes to academic achievement, compared to
the original factor of cognitive strategies and learning control.  If we
look closer to the micro-strategies factor defined by Jiménez et al.
(2018), some important, traditional items representing cognitive
strategies and learning control have been removed, including high-
lighting (i.e., items 7 and 9). This also has happened in the new
factor of keys for memory and metacognition,  in which some items
regarding organization and elaboration of the materials (i.e., items
13 and 16), and inferential or generalization processes (i.e., items
17, 19, or 20) have not been retained. Thus, it seems that the 44-item
version should be preferred when our goal is to evaluate these kinds
of strategies, for two major reasons: better reliability estimates and
higher predictive power.

As regards the role of emotional and social support strategies
found for the 17-item version, these constructs and their relation to
academic success has also been pointed in the literature. For exam-
ple, Fernández-Lasarte et al. (2019) have offered evidence of the
relation between social support, emotional intelligence, and aca-
demic achievement. The question here is whether these variables
can be assimilated to emotional and social support learning strate-
gies. Out of the 5 items retained for the emotional and social support
strategies by Jiménez et al. (2018), two of them seem not directly
related to learning strategies but to coping and social support (item
and item 37). Three of them, however, do address processes and
action plans with the objective of fulfilling intellectual tasks, as
learning strategies do (Valle et al., 1999): item 31, item 32, and
item 35. Despite these differences in meaning, descriptive statistics
of these five items are similar both in mean and variability. Indeed,
factor loadings are also very similar. All together, they do seem to
adequate capture these support strategies. Taking into account that
results of this study point better predictive power across gender
and age for the support strategies factor defined by Jiménez et al.
(2018), we could argue that, when our aim is to predict academic
achievement, this shorter version of the factor would be preferred,
as it will also allow us to save some time in the test administration.
This would be, however, at the cost of lower reliability estimates.

Finally, the dimension of study habits,  only assessed by the
44-item version of the ACRA, has shown no relation to academic
achievement, according to our results. Taking into account that
some traditional works have already pointed out the difference
between LS and study habits (Christensen et al., 1991), when using
the scale with the aim to predict or improve academic achieve-
ment, these items could be avoided. Therefore, hypothesis number
five, “both versions will predict academic achievement”, is partially
supported by the data: whereas in both the 44- and the 17-item
versions some dimensions predicted academic achievement, some
others did not show statistically significant relations. In fact, the fac-
tors or constructs that predicted achievement were different across
versions.

In conclusion, there are some key notes we could point: First,
considering our reliability results, we believe the 17-item version of
the ACRA is not an adequate instrument to assess LS in the Domini-
can Republic, whereas the 44-item version is. Second, when our aim
is to predict academic achievement, the reformulation of the origi-
nal, 44-item version dimension of cognitive strategies and learning
control into two different, shorter factors, micro-strategies, and keys
for memory and metacognition,  does not seem a good idea. Together
with lower estimates of reliability, the two factors postulated by

Jiménez et al. (2018) are not able to predict academic achievement,
whereas the original one is (De la Fuente & Justicia, 2003). However,
the dimension of support formulated by Jiménez et al. (2018) is, not
only shorter, but better predictor of achievement. Consequently, we
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ould advocate for a mixed version of the ACRA, which will include
he original cognitive strategies and learning control dimension,  the
ve-item emotional-social support dimension proposed by Jiménez
t al. (2018), and the exclusion of the five items corresponding to
he study habits factor.

As pointed by Stanton et al. (2002), when reducing the length
f scales, there are three categories to take into account for eval-
ating items: internal qualities (reliability, factorial loadings, etc.),
xternal qualities (relations with other variables), and judgmental
ualities (those that require subjective judgment, including crite-
ia beyond statistical relations). Jiménez et al. (2018) based the
evelopment of the ACRA-C only in the internal qualities (although
nce developed also tested the external ones). As already Nunnally
1978) stated, just because items load on the same factor does not

ean they measure the same thing. This could be the reason once
he 17-item version is tested in new data, in this case coming from
ominican Republic, reliability estimates are poor, and traditional
ognitive-related learning strategies are not related with academic
chievement.

Finally, addressing the question weather these two  scales mea-
ure the same construct or they are different, based on their
elations with external variables, we  can conclude there is not
nough evidence to assume they measure they same construct,
lthough they overlap in some parts.

This study has some limitations. For instance, as the research
ad a cross-sectional design, we have not been able to test the

ongitudinal invariance of the ACRA, nor the 44-item neither the
7-item version. Further studies could test it, therefore offering
vidence of the adequacy of the instrument to assess changes in
earning strategies along time. Also, future research could offer
vidence of a mixed version of the ACRA, including the original
imension of cognitive strategies and learning control from the 44-

tem scale (De la Fuente & Justicia, 2003) and the shorter dimension
f emotional and social support posed by Jiménez et al. (2018), both
n the Dominican Republic and other Spanish-speaking countries,
o that to assess the appropriateness of its psychometric proper-
ies.
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