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Abstract

The aim of this study consists in testing a predictive model of academic achievement including motivation
and learning strategies as predictors. Motivation is defined as the energy and the direction of behaviors,
it is categorized in three types of motivation —intrinsic, extrinsic and amotivation (Deci & Ryan, 1985).
Learning strategies are deliberate operations oriented towards information processing in academic
activities (Valle, Barca, Gonzdlez & Nuriez, 1999). Several studies analysed the relationship between
motivation and learning strategies in high school and college environments. Students with higher aca-
demic achievement were intrinsically motivated and used a wider variety of learning strategies more fre-
quently. A non-experimental predictive design was developed. The sample was composed by 459 students
(55.2% high-schoolers; 44.8% college students). Data were gathered by means of sociodemographic and
academic surveys, and also by the local versions of the Academic Motivation Scale —EMA, Echelle de
Motivation en Education (Stover, de la Iglesia, Rial Boubeta & Ferndndez Liporace, 2012; Vallerand,
Blais, Briere & Pelletier; 1989) and the Learning and Study Strategies Inventory —LASSI (Stover, Uriel &
Fernandez Liporace, 2012; Weinstein, Schulte & Palmer, 1987). Several path analyses were carried out
to test a hypothetical model to predict academic achievement (Kline, 1998). Results indicated that self-
determined motivation explained academic achievement through the use of learning strategies. The final
model obtained an excellent fit (x2=16.523, df= 6, p=0.011; GFI=0.987;, AGFI=0.955; SRMR=0.0320;
NFI=0.913; IFI=0.943; CFI=0.940). Results are discussed considering Self Determination Theory and
previous research.
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Introduction

Examining variables associated with academic achievement involves an extremely complex
issue, which have been the object of attention for Educational Psychology in the last century.
These studies were originally focused on intellectual abilities hypothetically related to students’
achievement (e.g., Binet, 1903), changing later to current approaches, considering non-intellective
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factors, where interventions seem to be more probably successful (Casillas et al., 2012; Richardson,
Abraham & Bond, 2012). In the local environment, the topic acquires a huge importance because
of the concerning about low grades, high percentages of academic dropout in high school and
colleges, as well as difficulties in adaptation to university requirements (e.g., Goldenhersh, Coria
& Saino, 2011; Ministry of Education, 2010, 2012; Oliver et al., 2011; OEDC, 2013). Within vari-
ables potentially related to academic achievement, this paper will centre its attention in academic
motivation and learning strategies.

Regarding motivation, the Self-Determination Theory is currently one of the most influential
approaches in force (Deci & Ryan, 1985). It has been developed as a macro-theory of human
motivation, which intends a general comprehension of behaviors, feasibly pertinent to every
human context, and also useful in diverse cultures. These notes allow its wide diffusion due to
its applicability to different domains, such as education, sports, occupational and clinical milieu
(e.g., Deci & Ryan, 2004). Deci and Ryan assert that a psychological theory is motivational only
if it takes into account the energy and the direction of behaviors. Energy mainly implies needs.
Direction includes the processes taking place in the organism, giving significance to internal and
external stimulation, and guiding actions towards the satisfaction of those needs.

Focusing on the educational field, authors propose a model containing three types of mo-
tivation —intrinsic (IM), extrinsic (EM) and amotivation (A), placed along a continuum of self-
determination. Intrisically motivated (IM) behaviors, where activities constitute the very same
goal themselves, were divided into other three sub-types, considering their orientation: when
they pursue stimulating experiences —the individual is involved in a given activity to perceive
pleasant sensations, such as aesthetic, intellectual, sensitive, etc.; when the person is focused
towards accomplishments — behaviors are addressed to satisfaction implied in creation or in
self-improvement; and when the individual is oriented by knowledge goals —developing an ac-
tivity because of the pure pleasure experienced when something new is learnt (Vallerand et al.,
1989). On the contrary of IM, EM practices become means pursuing a goal. In this case, along
a continuum of internalization, four types of regulation in EM are distinguished: EM external
—behaviors developed to avoid punishments or to obtain rewards-; introjected- avoidance of
guilt or anxiety, or actions directed to increase self-esteem-; EM identified —the person chooses
and valuates the activities as being own, though they continue being determined by external
motives-. The fourth type —EM integrated— appears during adulthood and becomes in force
when individual needs and values coincide with those socially expected behaviors, beginning
to constitute a part of one’s self. The more internalized the EM, more autonomous will be the
subject when developing these activities (Deci & Ryan, 1985; Ryan & Deci, 2000).

When the whole process described before does not take place, amotivation arises. It is
defined as the complete lack of motivation. Individuals do not regulate their behaviors because
they experience an absence of purposes, they do not perceive any chance of changing events,
they do not valuate the activity in a positive way, feeling they are no competent enough, hence
expecting no positive results at all.

The association between academic achievement and motivation comes up as a matter of
interest for researchers. Vallerand, Fortier and Guay (1997) found that students who dropped
out school were more amotivated and experienced less IM, as well as less influence of the more
autonomous types of EM. Otis, Grouzet and Pelletier (2005), and Ratelle, Guay, Vallerand,
Larose and Senécal (2007) reported a better academic adjustment (less absenteeism and less
intentions of dropout) in those who possessed an autonomous regulation. Allowing for grades,
researchers showed that students who exhibited a more autonomous regulation obtained better
results, as well as better achievement in standardized performance tests (e.g., Grolnick, Ryan
& Deci, 1991; Guay & Vallerand, 1997, Fortier, Vallerand & Guay, 1995; Sheldon & Krieger,
2007). It was also found that those students with a more autonomous profile enjoyed classes in
a higher proportion, and showed more psychological well-being (e.g., Burton et al., 2006; Jang
et al., 2009; Liu et al., 2009; Mouratidis et al., 2013; Ng et al., 2012).

Referring now to the second variable of interest, learning strategies (LS), the literature on
the subject shows a variety of current definitions (Montanero & Ledn, 2001; Valle et al., 1999).
Dansereau (1985), for instance, understands them as a group of steps which facilitate the selec-
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tion, storage, manipulation and use of information. Nisbet and Shucksmith (1987) describe the
concept as integrated sequences consisting in procedures or activities which pursue the goal
of enabling acquisition, storing and employment of knowledge. Monereo (1990) defines them
as planned behaviors, directed to select and to organize different mechanisms of cognitive,
affective and behavioral kinds, with the aim of coping with problematic situations — global
or specific- in learning environments. In the same direction, Weinstein, Husman and Dierking
(2000) allude to an integrated cluster of thinking, beliefs, emotions and behaviors which act
as catalysts in processes of comprehension, acquisition, recall and ulterior transference of new
knowledge and, in some cases, of new abilities. All these meanings, despite their diversity, still
have something in common: every author states that LS are propositive operations structured
towards knowledge processing.

While a plurality of definitions is observed, several classifications are detected (e.g., Beltran,
1996; Dansereau, 1985), agreeing all of them in categorizing LS as cognitive, metacognitive
and of managing resources or support (Valle et al., 1999). The first group refers to integrating
novel information to previous knowledge by means of coding, comprehension and evocation.
The second group allude to planning, control and assessment of the students’ own mental proc-
esses, promoting the regulation of their cognitions to get some learning goals. In the third case,
strategies to manage resources and support include motivational, attitudinal and affective aspects,
which act improving material and psychological circumstances where learning takes place.

Several studies analysed the relationship between motivation and learning strategies in
high school and college milieus. Students with higher grades used a wider variety of LS more
frequently (e.g, Badenier, 2003; Camarero Suarez, Martin del Buey & Herrero Diez, 2000;
Cardozo, 2008; Cano, 2006; de la Fuente & Justicia, 2003; Gargallo, Suarez & Ferreras, 2007;
Liu, 2009; Loong, 2012; Martin et al., 2008; Yip, 2007). Besides, interactions with some other
academic factors were explored, such as types of goals, expectations towards every subject,
self-esteem and academic anxiety (e.g., Furlan, Sanchez & Heredia, 2009; Gazquez et al., 2006;
Rinaudo, Chiecher & Donolo, 2003).

The joint assessment of motivation and strategies has favored stating predictive models of
academic achievement from different theoretical frameworks. Pokay and Blumenfeld (1990)
reported in a well known research, that motivation —defined as expectations- influenced in the
use of LS, and they affected grades obtained in Maths. From Self-Determination approach,
Vansteennkiste, Zhou, Lens and Soenens (2005) found that self-determined motivation had an
effect on the use of LS, and they finally improved grades in English. A recent study informed
similar results: autonomous motivation influenced strategies of deep processing, and then they
enhanced grades in general (Kusurkar et al., 2012).

Since previous studies have established that motivation influences the use of LS, and they
impact directly on academic achievement, the aim here sought is examining a predictive model
of academic achievement including the variables mentioned above. The present study intends
to detect if motivation influences learning strategies, and if they have any repercussions on
academic achievement in high school and college students from Buenos Aires, Argentina. The
questions which oriented this research were as follows: Which is the role of motivation on aca-
demic achievement in high school and college students? Does every learning strategy influence
academic achievement in the same way or there are specific strategies which seem to be more
influential than the rest of them?

Methodology of Research
General Background of Research
A non-experimental, transversal design was developed -which means that data were gathered

in aunique moment, during 2013-, configuring a predictive study (Hernandez-Sampieri, Fernandez-
Collado & Lucio, 2006).
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Sample of Research

470 cases were gathered, dismissing 11 of them since these respondents left various unan-
swered items (7 high-schoolers and 4 collegers). Hence, the final sample was composed by 459
students (55.2% high-schoolers, 44.8% college students). The high school group included 251
students (37.9% males, 62.1% females), with ages between 13 and 20 years old (M = 15.37; S.D.
=1.59). Regarding courses, percentages were as follows: 29.1% 1% year, 21.1% 2" year, 18.3%
3 year, 22.3% 4" year, and finally, 9.2% for the 5th year. The college group consisted of 208
students (34.1% males, 65.9% females), from 18 to 35 years (M = 22.98; S.D. = 3.83). Students
attended to diverse careers (31.3% Psychology, 32.7% Medicine, 21.6% Veterinary Sciences, 9.6%
Industrial Engineering, 4.8% Chemistry).

Instruments and Procedures

- Local version of the Academic Motivation Scale -EMA, Echelle de Motivation en Edu-
cation- (Vallerand et al., 1989), constituted by the following scales: IM-Stimulating (IMs), IM-
Knowledge (IMk), IM-Accomplishment (IMa), EM Identified Regulation (EMid), EM Introjected
Regulation (EMint), EM External Regulation (EMex) and Amotivation (A), as established by the
original model by Deci and Ryan (1985) and Vallerand et al. (1989). The one representing Inte-
grated Regulation has been excluded due to it is considered as arising during adulthood, being
most participants adolescent or young adults. The local short version is composed of 27 items with
a 4-point Likert response (Stover, de la Iglesia, Rial Boubeta & Fernandez Liporace, 2012). Two
versions are available: one for high-schoolers and another one for college students, with identical
contents, but adapted to every academic context.

- Local version of Learning and Study Strategies Inventory —LASSI- (Stover, Uriel & Fern-
andez Liporace, 2012; Weinstein, Schulte & Palmer, 1987). The local short version, designed to be
used in both educational levels was employed. It consists of 21 items, distributed into six scales:
Organization and Planning (OP) assesses organization, concentration, and time management in
academic activities; Abilities to Prepare Exams (APE) valuates the use of testing strategies, com-
prehension of instructions and anticipation of contents that will be tested in exams; Motivation (M)
analyses perseverance and dedication in studies; Resources for Learning (RL) contemplates the
use of graphic means (tables, conceptual maps, highlights-underlining); Control and Consolidation
Strategies (CCE) assesses the revision of academic materials and contents; and finally, Abilities to
Rank Information (ARI) explores the capacity to select the important information to be learnt.

Participants were selected by means of a non-random procedure in public and private institu-
tions (high schools and colleges). Three high schools were selected —two private and one public,
and also four Colleges of University of Buenos Aires —Psychology, Maths and Natural Sciences,
Engineering, Veterinary Sciences- and one private —Medicine-. Collective data gathering took place
in classrooms during habitual class schedule. Participation was voluntary, allowed by informed
consent. Anonymity was guaranteed as well as data confidentiality. When students were underage,
parents also gave their consent. Besides, a sociodemographic and academic survey were employed.
The first one collects personal information. The last one enquires about academic data (school,
course, career, type of institution). As for academic achievement, information on different aspects
was required in order to obtain several complex indicators of it. In high school, data regarding
failed classes, grades obtained (in average) in core courses, and classes taken twice because of
failure at the first attempt, were collected. In college students, information concerning continuity
in the career, failed final-term exams, courses successfully passed, F-grades at any class, dropout
by absenteeism, courses approved without a final exam, dropout in courses, lack of regularity, etc.,
was required. This variety of data allows to analyse them separately —in order to identify the best
indicators of achievement for each educational level-, and also to use them to split the sample by
high, average and low achievement (Stover, 2012).
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Data Analysis

First, those students with low and high academic achievement were selected from the whole
sample in order to maximize differences within groups.

In order to include motivation in this kind of analyses, the calculation of a Self-Determined
Motivational index is often a good option (e.g., Faye & Sharpe, 2008; Fortier, Vallerand & Guay,
1995; Vallerand, Fortier & Guay, 1997). This index gives a higher weight to intrinsic scales
compared with the extrinsic ones, which receive lower weights in the total score, leaving aside
the sum of EM Introjected Regulation, in order to balance the number of intrinsic and extrinsic
dimensions (Fortier, Vallerand & Guay, 1995). Its removal has been examined in previous stud-
ies, verifying no-differences in estimated statistics when it was considered, in comparison with
occasions when it was not taken into account (Faye & Sharpe, 2008). This index is obtained by
means of the following equation:

[(2%(IMs +IMk +IMa)/3 + EMid — (EMex + 2*(4))]

Regarding that in the process of local adaptation of the scale an item was left out in EM Ex-
ternal Regulation (Stover et al., 2012), when calculating the equation mentioned above, an item
was added to EM Introjected Regulation. Iltem number 5 was the adequate option, in view of its
better psychometric behavior in high school and in college level as well (with respective loads of
.667 and .571). This way, the equation here used resulted as follows:

[(2*(IMs +IMk +IMa)/3 + EMid — ((item 5 + EMex + 2*(4))]

Several path analyses were carried out to test a hypothetical model to predict academic
achievement (Kline, 1998). Estimations were developed using Generalized Least Squares (GLS),
due to quantitative variables included showed a lack of normality. Complementarily, a bootstrap
procedure was applied, as well as a Bayesian estimation, to analyse results stability, viewing the
inclusion of academic achievement as a dichotomous variable (Byrne, 2009).

Results of Research

In the first place, students with low and high achievement were selected. For high school,
students with low achievement were defined as follows: 1) everyone who had to take a course
twice or more times because of failure or dropout, 2) students in the 1% course with low average
grades —below the 25" percentile, 3) students from 2™ to 5% course with a higher number of failed
classes — above the 75" percentile. High-achievement group, on the contrary, included all students
who attended to courses just once (they did not fail any class), and at the same time: 1) within
students of the 1% course, those who had high average grades —above the 75" percentile; 2) from
2m to 5™ course, those with none or less classes failed—below the 25% percentile. Worthy to note
that in the Argentinean educational system freshmen (1* year-students) have not had the chance to
owe courses yet failed, so the ratings were used to form groups, whereas in the remaining courses
owed classes were selected due to they represent properly the achievement in previous years.

At the college level, the low-achievement group was composed by students above the 75
percentile, resulting in the division of the number of F-grades by the amount of courses attended,
while those with high achievement were defined by their location below the 25™ percentile.

A previous study about the behavior of LS around Academic Achievement was developed
in order to select strategies to be included in path analysis. Using a multiple logistic regression
(backward stepwise), Organization and Planning (f=0.119; p<0.001), Abilities to Prepare Exams
(B=0.233; p=0.003), Motivation (p= 0.297; p=0.001) and Resources for Learning (f=-0.180,
p=0.002) remained in the model. Given that the link of Self-Determined Motivation with the LS
called Motivation would be examined, it is important to recall that the last one assesses persist-
ence and dedication in studies, while the first one allude the motives that move the actualisation
of academic activities.
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In order to establish the sense of the effects, it was considered that motivation has been posed
as the source of energy and direction in behaviors (Ryan & Deci, 2000), hence, it is supposed that
it influences the use of strategies and they, finally, have an effect on academic achievement (Pokay
& Blumenfeld, 1990). Figure 1 presents the hypothetical model.

D1

i

Organization and

Planning
D2
Abilities to Prepare D5
Exams /
Self-determined D3 Academic
Motivation / Achievement

Motivation

(persistence)
D4

i

Resources for
Learning

Figure 1: Hypothetical model to predict academic achievement.

The assumption of multivariate normality was verified, since multivariate curtosis values
below 5.99 were found (CR = -3.447). However, as Table 1 shows, the same did not happen with
univariate normality, given that most of the asymmetry and curtosis indexes were above the cut-
off point of +£1.96 (Lévy & Varela Mallou, 2006). Therefore, Generalized Least Squares (GLS)
estimation method, recommended for quantitative variables when assumptions compliance is
not verified, was employed. To improve the lack of univariate normality, a bootstrap procedure
generating 1000 subsamples was developed. Considering the inclusion of a dichotomous vari-
able —academic achievement (low versus high), a Bayesian estimation was carried out in order
to examine the stability of estimated parameters when a distribution for the own variable was
generated (Byrne, 2009).

Table 1. Variables used in path analysis.
AsSimetrY curtosis
M (SD) 7

Statistic S.E. (G1) Statistic S.E. Z(G1)

Self-determined Motivation ~ 54.57(17.07) -0.251 0118  -2.27 -0.442 0.235 -1.880
Organization and Planning ~ 19.02(3.93) -0.251 0.118 -2.127 -0.617 0.235 -2.625
Abilities to Prepare Exams ~ 10.08(1.58) -0.7740  0.0118 -6.305 0.030 0.235 0.127
Motivation 8.96(1.97) -0.0332 0.118 -2.20 -0.664 0.235 -2.825

Resources for Learning 4.88(1.97) 0.102 0.118  0.864 1.169 0.235 4974
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The estimation of the initial model did not presented adequate values (}¥*=68.915, df =7,
p=0.000; GF1=0.946; AGFI1=0.839; SRMR=0.0860; NFI=0.638; IFI=0.663, CF1=0.647). Every
standardized regression weight resulted statistically significant. Within modification indexes, values
above 3.84 were detected (Lévy & Varela Mallou, 2006). One of them indicated the convenience of
adding an effect from Organization and Planning towards Abilities to Prepare Exams (MI=14.984),
and also another one from Organization and Planning towards Motivation (MI=11.380). That seemed
logical if it was considered that Organization and Planning was the dimension which explained the
major percentage of variance in exploratory studies in local adaptations of the scale (Fernandez
Liporace, Scheinsohn & Uriel, 2010).

After introducing all those modifications the model fit improved remarkably (y*> = 15.323,
df =5, p=0.009; GFI = 0.988; AGFI = 0.950; SRMR = 0.0332; NFI = 0.920; IF1 =0.944, CF1 =
0.941). Examining parameters, the effect from Self-Determined Motivation towards Abilities to
Prepare Exams had no statistical significance (p=0.271); for that reason it was left aside. The ob-
tained fit did not exhibit substantial changes (y>=16.523, df=6, p=0.011; GF1=0.987; AGF1=0.955;
SRMR=0.0320; NFI=0.913; IFI=0.943; CF1=0.940). To determine which model would be selected,
the change in estimations was analysed, but > was not significant (A ¥>=1.207; p=0.250). Given
these findings, the most parsimonious solution was the call, where the effect towards Abilities to
Prepare Exams was eliminated. Comparing this model with the one initially proposed (Figure 1),
the change in y?resulted then statistically significant (A ¥*= 53.592; p =0.001).

Standardized parameters and complementary analyses of bootstrap and Bayesian estimations
are presented in Table 2, and the resulting model is exhibited in Figure 2.

¥

Organization and
Planning

J 33
34 |26
e

Abilities to
Prepare Exams

'

Academic
Achievement

Self-determined
Motivation

¥

Motivation
(persistence)

¥

Resources for
Learning

Figure 2. Estimated model to predict academic achievement.
Table 2. Model to predict academic achievement. The parameters obtained
with bootstrap (mean values and 95% confidence intervals) and
Bayesian estimation.
Standardized Non-standardized
Exogenous Endogenous parameters 0 parameters
M IL SL GLS BAYES
Self-determined > Organization and 0341 0258 0423 0012 0.079 0.076

Motivation Planning
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/8 Standardized Non-standardized
Exogenous Endogenous parameters " parameters
M IL SL GLS BAYES
Self-determined -
Motivation > Motivation 0374 0.280 0466 0.007 0.041 0.043
Self-determined Resources for
Motivation > Learning 0.355 0.247 0434 0.026 0.044 0.039
Organization and Abilities to Prepare
Planning > Exams 0328 0.247 0411 0.018 0.132 0.126
Organization and -
Planning > Motivation 0.257 0.158 0.374 0.006 0.130 0.130
Organization and Academic
Planning > Achievement 0.174 0.063 0.270 0.018 0.043 0.048
Abilities to Prepare Academic
Exams > Achievement 0.163 0.077 0.244 0.005 0.101 0.089
I Academic
Motivation > Achievement 0250 0.153 0.342 0.006 0.123 0.120
Resourcesfor — ,~ Academic 0153 0230 -0.058 0019  -0.076 0,070
Learning Achievement ’ : : : : :

Self-determined Motivation explained Academic Achievement through the use of LS. Its
indirect effect, mediated by Organization and Planning was $=0.059 (0.341*0.174). For the
Motivation-LS, the result was =0.092 (0.374*0.250). Finally, Resources for Learning obtained
the following: f=-0.054 (0.355*-0.153). This way, the total effects of Self-Determined Motiva-
tion on achievement were =0.250. The Organization and Planning-LS had a direct effect of
B=0.174, and two indirect effects. One of them was mediated by Abilities to Prepare Exams,
and resulted in f=0.053 (0.328*0.163), and the remaining, mediated by the Motivation-LS was
B=0.064 (0.257*0.250). Worthy to note that the betas coefficients informed before () result
from the multiplication of the betas corresponding to predictors involved in the model. Adding
the direct effect and the indirect ones, the influence of Organization and Planning was =0.290.
Valuating direct effects of the remaining strategies, the highest value appeared in Motivation
(B=0.250), followed by Abilities to Prepare Exams ($=0.163), and Resources for Learning (p=-
0.153), whose influence was negative.

Discussion

This study intended to analyse academic motivation and learning strategies as predictors
of academic achievement. By means of a path analysis, a model to predict academic achieve-
ment, based on theoretical and statistical aspects —regression analysis- was tested. An effect of
self-determined motivation on four learning strategies — Organization and Planning, Abilities to
Prepare Exams, Motivation, Resources for Learning - was posed and, after that, the influence of
those strategies on academic achievement was also hypothesized. After developing an estima-
tion by Generalized Least Squares and complementary analyses which employed bootstrap and
Bayesian estimations, most of the proposed relationships were verified. Only two re-specifications
were required. The effect from Self-Determined Motivation towards Abilities to Prepare Exams
was eliminated, and two effects were added, departing from Organization and Planning towards
Abilities to Prepare Exams, as well as towards Motivation —worthy to note that the last one refers
to the persistence in academic activities, and it does not allude motivation as a concept.

This way, the model fit explained the influence of self-determined motivation on academic
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achievement, through learning strategies. This coincides with that asserted by Ryan and Deci
(2000), who stated that motivation concerns to energy, direction and goals of behaviors. Thereby,
the interpretation indicates that academic motivation energizes the use of learning strategies.
These findings run in the same direction with previous studies, both classic and recent ones,
even despite of the use of different theoretical approaches (e.g.; Kusurkar et al., 2012; Pokay &
Blumenfeld, 1990; Vansteennkiste et al., 2005).

Analysing the effects of learning strategies, Organization and Planning in students plays
a central role, taking into account its direct influence, as well as by means of the Ability to
Prepare Exams and the Motivation strategies— which have a direct relationship with academic
achievement. This implies that designing a study schedule, organizing it, anticipating possible
evaluations, adjusting oneself to that schedule and persevering in it will feasibly improve aca-
demic achievement. On the contrary, the strategy called Resources for Learning —meaning the
use of graphics or conceptual maps as means to help students to learn -, for instance, exhibited a
negative effect on achievement —i.e. the more employment of those resources, the lower achieve-
ment would be-. This could be interpreted considering, for example, the quality of conceptual
maps designed by the students. A possible hypothesis could state that, when they design those
maps, they do not reach to include central contents, a fact that eventually could be expressed by
worst achievements. A deep exam of the process involved in the proper use of those maps or
graphics appears as a reasonable previous step before any strong conclusion. Of course, these
speculations must be examined in future studies.

Regarding to applied transference, these results acquire relevance when examining the
growing concerns about academic achievement and the pursued articulation within the educa-
tional levels here analysed: high school and college (e.g., Goldenhersh, Coria & Saino, 2011;
Ministry of Education, 2010, 2012; Oliver et al., 2011). Local researchers have verified cor-
relations amongst motivation, learning strategies and academic achievement, notwithstanding
they did not analyse the direction of possible effects by means of structural equation models
(Rinaudo et al., 2003, 2006).

Beginning with the valuation of methodological limitations in the present study, the trans-
versal design must be pointed out at first: it implies the impossibility of developing causal infer-
ences. Another limitation rests in the sample selection, which happened to be non-probabilistic
and simple. This weakness in selection was intended to be improved by means of a bootstrap
procedure, involving a re-sampling of cases. Examining the composition of the groups contained
in the sample, another weakness is noticed in data gathering, done exclusively in schools and
colleges where the medium socio-economical level prevails. Consequently, generalization of
results must be restricted to students with similar sociodemographic and academic notes than
participants.

Considering means for data gathering, sociodemographic and academic surveys as well
as psychometric scales used a self-report modality, implying potential distortions in answers.
Though, despite mentioned above, previous studies found that sociodemographic and academic
data provided by the students use to be in correspondence with those obtained from their family
and academic institutions (Looker, 1989; Vittorio et al., 2008). It is expected, besides, that added
than the big sample size, it could help to minimize the effect of distorted answers. Plus, it seems
very probable that the voluntary participation could diminish this distortive effect.

As for future research lines, the amplification of the predictive model for academic achieve-
ment would be desirable, in order to include some aspects of Self Determination Theory not
considered in the present study — such as psychological needs-. On the other hand, the addition
of other variables linked to academic performance — for instance, psychological adjustment- also
appears as a reasonable option (e.g., Burton et al., 2006; Ng et al., 2012). Longitudinal designs
would be a matter of interest, allowing the assessment of changes through different educational
trajectories. The applied benefit will be perceived in students’ everyday life, since an effective
education facilitates their integration into the labor market, as well as a general improvement
in their life quality (Formichella, 2009; Garcia de Fanelli & Jacinto, 2010).
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Conclusions

About the transference of novel knowledge, the main contribution rests in the depiction of
motivation and learning strategies, related to academic achievement in high school and college
students, by means of multivariate analyses. Also, the use of a Self-Determined Motivation index
allowed analysing the students’ motivation in a global way, as it appears in everyday life, instead
of by means of separate subtypes. Motivational behaviors happen as a whole and splitting them by
subtypes only intends to be useful to facilitate the comprehension of such complex notion. Actual
behaviors do not permit this conceptual segmentation in an easy way.

The importance of this research lies on the verification that motivation and learning strategies
are relevant for students’ achievement: self-determined motivation seems to favor the use of learning
strategies. This result suggests that, in the daily academic work, training students to develop learning
strategies comes up as a main pedagogical goal. Notwithstanding, paying attention to motivational
aspects arises as a central issue. About strategies, being able to plan and to organize academic
activities seems to be the key for a successful achievement, due to it has an impact on performance
and also on other two strategies: the ability to prepare exams and persistence as well.

Having access to this information will help to improve in both educational levels those par-
ticular notes linked to success in studies. Knowing these profiles will be helpful in the design of
interventions, adequate to those specific notes exhibited by local students, but also useful to identify
those particular profiles under potential academic risk (by failure, dropout, lack of motivation or
lack of extrinsic motivation, inadequate use of learning strategies, etc.), in view of the concerns
about a low academic achievement in high school and college levels.
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