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Abstract
Learner-centered methods seem more appropriate for promoting student
learning and self-regulation skills. We wanted to assess the impact of learningcentered methodology on learning strategies and learning approaches of three
student groups. They were first year students studying the degrees of Pedagogy
and Social Education at the University of Valencia, who studied the subject of
Educational Theory. The sample consisted of 133 students. A pre-experimental
design was used with pretest and post-test measures with the CEVEAPEU and
CPE questionnaires. Besides, students assessed the methods used by their
teachers with a quantitative questionnaire. Qualitative data were also collected
from students to provide a more integrated perspective: a focus group was
(1)
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The results that we enclose are based on a three years research. It is «Learning-centered methodologies at
the university. Design, implementation and assessment”, approved by the Spanish Economy and
Competitiveness’ Ministry into the National Basic Research Program, 2001 (2013-2015) (Financing Plan E,
PGE), directed by Professor Ph.D. Bernardo Gargallo (code EDU2012-32725).
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organized with some students to analyze the methods, and some students from
all three groups also assessed them with an opened questionnaire. The teachers
of the three groups agreed the learner-centered methodology. Teaching methods
included an expository methodology, questions, classroom discussion, classroom
practices, cooperative work, conducting research work and classroom
presentation, and an evaluation system which used training procedures that
returned feedback to students (two portfolios, assessment of oral presentations,
rubrics, co-evaluation, self-assessment and written tests). Significant
improvements in learning strategies and in deep approach scores were obtained
in the post-test. Students positively assessed the methods used compared with
more traditional ones. This work is relevant for the positive results obtained from
a more integrative methodological approach than in other analyzed studies.
Keywords: learner-centered teaching, self-regulated learning, learning
strategies, learning approaches, freshmen.

Resumen
Los métodos centrados en el aprendizaje parecen más adecuados para
favorecer el aprendizaje del estudiante y sus capacidades de autorregulación. En
este trabajo se pretendía valorar la incidencia de métodos centrados en el
aprendizaje sobre las estrategias de aprendizaje y los enfoques de aprendizaje
de tres grupos de alumnos de 1º de los grados de Pedagogía y Educación Social
de la Universidad de Valencia en la asignatura Teoría de la Educación, de 1º curso.
La muestra estaba constituida por 133 alumnos. Se utilizó un diseño
preexperimental, con medidas de pretest y postest, tomadas mediante los
cuestionarios CEVEAPEU y CPE; además los alumnos valoraron los métodos
utilizados por sus profesores con un cuestionario cuantitativo. También se
recogieron datos cualitativos de los estudiantes para disponer de una perspectiva
más integradora: se realizó un grupo de discusión para analizar los métodos y
también alumnos de los tres grupos los valoraron por medio de un cuestionario
cualitativo abierto. Los profesores de los tres grupos acordaron la metodología,
centrada en el aprendizaje y en el alumno. Los métodos docentes utilizados
integraban metodología expositiva, preguntas, discusión en clase, prácticas de
aula, trabajo cooperativo, elaboración de un trabajo de investigación y exposición
ante la clase, y un sistema de evaluación que hacía uso de procedimientos
formativos que devolvían feedback a los estudiantes (dos entregas de portafolios,
evaluación de las exposiciones orales en clase, rúbricas, coevaluación,
autoevaluación y pruebas escritas). Se encontraron mejoras significativas en las
estrategias de aprendizaje en el postest y en las puntuaciones de enfoque
profundo. Los alumnos valoraron positivamente los métodos utilizados en
comparación con otros más tradicionales. Este trabajo es relevante por los
resultados positivos debidos de un planteamiento más integrador a nivel
metodológico que en otros estudios analizados.
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autorregulado, estrategias de aprendizaje, enfoques de aprendizaje, estudiantes
de primer curso.

Introduction
The learning-centered model used in students has become more
important in the literature and in research on higher education.
Based on several works that have used interpretative approaches to
study teachers’ ways of teaching and their conceptions of teaching and
learning (Biggs, 2005; García Valcárcel, 1993; Kember, 2009; Kember &
Gow, 1994; Kember & Kwan, 2000; Samuelowicz & Bain, 2001), two
models have been specified: the traditional model, transmitting
knowledge, teacher-centered and teaching-centered, and the learningcentered, student-centered model in both teaching and evaluation.
The learning-centered model emphasizes student learning. Knowledge
is understood as building. Teachers are responsible for curricular design,
but students must cooperate in curricular development. Students are
encouraged to design their learning routes and to be committed to the
process (Machemer & Crawford, 2007). Student conceptions are employed
as a basis to prevent errors and to promote a conceptual change. The
student-teacher interaction is bidirectional to negotiate meanings.
Cooperative work among students is encouraged for joint knowledge
building and developing the skills, attitudes and values needed in their
student and professional life. Using what students have learned is
expected for life and for interpreting the reality in which they live. Interest
and motivation fall especially on students themselves.
Innovative teaching is used –with different methods that favor active
learning: cooperative work, problem-based learning, developing projects,
and other methods, that are compatible with a quality expository
methodology (Zabalza, 2012)-; a significant evaluation, considered to be
a learning opportunity, with different information collection sources, that
provides students with feedback (Hernández, 2012), allows them the
chance to participate in the process and encourages learning from
students’ self-assessment process. The competences and results of
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learning to be acquired by students are clarified and explained in order
to facilitate self-assessment (Hannafin, 2012), and a flexible curriculum is
prepared to offer students the possibility of selecting alternative learning
routes (EI-ESU, 2010). The fundamental role played by teachers in this
context is as mediators and coordinators of good environments and
learning experiences (Monereo & Pozo, 2003).
Several publications exist on recommendations to implement the
model (Bista, 2011; Campbell, 2012; Mostrom & Blumberg, 2012; Nitza,
2013;), and also on specific development initiatives of some parameters
(Armbruster, Patel, Johnson & Weiss, 2009; Christopher & Rust, 2006;
Heise & Himes, 2010; Pucha & Utschig, 2012; Tessier, 2007; Tien, Roth &
Kampmeier, 2002).
In the present work, we intend to provide a relevant contribution in
this direction by presenting the results of a research work that aimed to
analyze the impact of innovative learning-centered methods on university
students’ learning based on the conviction of having empirical data
available to help improve quality in university teaching-learning.
Although promoting a student-centered approach throughout
university would be ideal, being modest at the beginning and taking small
steps are worthwhile. When students obtain positive results, the area of
influence can be extended. This work analyzes the impact of innovative
learning-centered methods implemented by three teachers who teach the
same subject (Educational Theory) with year-one students in two
Education degrees (Pedagogy and Social Education) at the University of
Valencia. To evaluate this, students’ learning strategies were assessed.
These strategies include affective-motivational and support elements,
metacognitive and cognitive elements: “will”, “self-regulation” and “skill”
(Weinstein, Husman & Dierking, 2000), which permitted the assessment
of their self-regulation capacity (Pintrich, 2000 & 2004; Yip, 2012;
Zimmerman, 2002; Zimmerman & Schunk, 2011). We also assessed
learning approaches, consistencies that refer to the way an academic test
is dealt with, which stem from both student perceptions of the task and
the individual’s characteristics (Biggs, 1993; Entwistle, 2011; Entwistle &
Peterson, 2004; McCune & Entwistle, 2011. The typology that we support
is that which postulates the existence of two approaches, surface and
deep (Biggs, 1993; Entwistle, 1995). Data were also collected from the
assessments that students made of the process followed in teaching and
assessment.
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Thus the objectives pursued in this work were to evaluate the
incidence of student-centered methods in student-learning strategies and
approaches, and to analyze the assessments made by students of the
methods used in the subject.

Method
Hypothesis
Applying learning-centered methods to the aforementioned subject will
reveal statistically significant differences among students between the
pretest and the post-test in learning strategies, which will improve, and
in learning approaches, by improving the deep approach scores and
lowering the surface approach ones. Student assessments will be positive.

Design
A pre-experimental pretest-post-test design was applied to the groups of
students who were taught the subject. We opted for this design2 as student
selection was not aleatory and we did not have a similar sample of
students undergoing traditional teaching-learning treatments. Two lots of
qualitative data were included when the subject ended, which derived
from a focus group and open questionnaires, and indicated students’
perception of the process.

Sample
The sample included 133 year-one students at the University of Valencia who
studied Education Theory in the degrees Pedagogy (two groups, one with 50
students and 62 in the other) and Social Education (one group with 21
students). Of these, 114 were female (85.7%) and 19 were male (14.3%).
(2)

220

We are aware that a quasiexperimental design with a non equivalent control group, and with students who
also studied the same subject in the same degree or in another one, but with a traditional methodology,
would have been better. It was not possible to take such an initiative given the difficulties it implied,
specifically the need to count on research with traditional teachers, who we know exist, but do not accept
this type of research.
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Instruments
To evaluate university students’ learning strategies, we used the
CEVEAPEU (Questionnaire to Evaluate University Students’ Learning
Strategies) questionnaire (Gargallo, Suárez-Rodríguez & Pérez-Pérez,
2009), which was designed based on the assumptions of the self-regulated
learning theory (Boekaerts, 2006; Pintrich, 1995, 2000 and 2004;
Zimmerman, 2002) and includes the three components mentioned in the
Introduction.
It comprises 88 items on a 5-grade Likert-type response scale, and is
arranges in two scales, six subscales and 25 strategies. Details of its
structure are included in Table I, along with its reliability data. The
reliability of the whole questionnaire was á=.897.
To evaluate the learning approaches, we used CPE (Study Processes
Questionnaire), which is a Spanish translation of the R-SPQ-2F by Biggs,
Kember and Leung (2001). It includes 20 items divided into two scales,
one with a surface approach and the other with a deep approach. Each
scale is formed by 10 items subdivided into two factors that evaluate
motives and strategies (surface ones on one scale and deep ones on the
other). We used the translation by Hernández Pina, who adapted it to the
Spanish population (Abalde et al., 2001).
Table II presents its
structure and the internal consistency data.
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TABLE I. The CEVEAPEU structure and the internal reliability-consistency data

Source: The Authors
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TABLE II. Structure of the CPE and the internal reliability-consistency data.

Source: The Authors

To evaluate the methods, all the students answered a quantitative
questionnaire prepared by the research team when teaching ended
according to its usefulness for learning and for personal satisfaction. The
assessment scale had five grades (Not at all-A lot).
A discussion group (focus group) was also organized in which the
participating students who belonged to three groups described the
teaching methodology and evaluation used by the teacher, assessed it and
made suggestions for improvements.
Fifteen students, five from each group, answered an open
questionnaire, prepared by the research team, and also described the
methodology by assessing it for its usefulness for learning and comparing
it with other experimented methods. Finally, they made suggestions for
improvements.

Data collection procedure
Students answered the CEVEAPEU and CPE questionnaires when teaching
the subject began (the pretest) and contextualized their responses in the
way they usually learned, and answered them again at the end (the posttest) by contextualizing their responses about teachers and the subject
they had learnt on the website: https://poliformat.upv.es/portal. When
teaching ended, students also answered the closed quantitative
questionnaire to assess the methodology, a discussion group was
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organized and the selected students completed the open assessment
questionnaire.

Dynamics and methodology followed in the subject
The three teachers used the same innovative learning-centered methods:
for each theme, they presented in class the expected competences,
objectives and learning results, along with contents, tasks and materials.
Well in advance, teachers uploaded questions/answers of different
complexities from each theme to the virtual classroom, which the students
answered based on the autonomous work they did with the materials.
Later in class, a preliminary assignment was carried out, which included
discussion and seeking the group’s consensus about the questions that
each student had worked on individually. This was followed by an ideashared session as a large group, led by the teacher, which involved
students participating, debating, and providing the necessary explanations
and accounts. Classroom practicals were done on each theme to help
students acquire skills and practically apply contents, which included
study cases, simulations, videos, using pedagogic techniques, etc. These
practicals provided group work and idea-shared sessions, in which the
teachers mediated. During the 4-month period, students conducted some
research as a group with fieldwork about the life-long learning situation
in a town, or in a district if they were in a large city. Follow-up sessions
were organized in class to council students and to compare the
achievements they made. At this point, students had to present their work,
which involved the teacher and the other students in their group asking
questions, and voicing doubts, considerations, etc., when the final
document that witnessed their work was handed to the teacher. This
presentation was evaluated by both the teacher and the students who did
not participate in the presentation group by means of a public rubrics
and evaluation criteria. During the same 4-month period, students had to
hand in two portfolios that provided evidence for student learning:
questions debated in class, reports of practicals, a metacognitive reflection
on the process followed, and self-assessment, with rubrics. The teachers
returned the corrected portfolios to the students with their assessments
and proposals for improvement, and students could improve the product
they had prepared. At the end of the 4-month period, students also sat a
written exam on the contents they had worked on.
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Thus the following methods were employed for teaching:








Participative master class
Question time
Discussion in a small group about the questions prepared, ideashared session in a large group, and general discussion with the
teacher as a mediator
Classroom practicals
Preparing research work by cooperative work
Preparing a portfolio

After the evaluation, several tools were used:








portfolio (handed in twice and corrected by the teachers to be
returned to students to provide them feedback) (60% of the end
mark, which represents 20% to the questions prepared by students,
20% to the practicals reports and 20% to the group research work),
with evaluation rubrics
final written open-answer exam about the contents worked on (40%
of the end mark)
co-evaluation of the research work presented by students, using a
public rubrics
student self-assessment

Statistical analysis
The sample’s normality was analyzed using the Kolmogorov-Smirnov (KS) test to determine with what items the parametric tests could be done.
The results of the items with normal distribution were submitted to an
analysis of variance (ANOVA) (a repeated-measures General Linear
Model) which included effect size estimations (partial η2) using SPSS 19.0,
and comparing the scores obtained in the pretest with the post-test score.
In those cases in which distribution was not normal, the Wilcoxon Z test
was used. In such cases, the effect size was estimated by ϕ (Fritz & Morris,
2012).
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Results
In learning strategies
The results are described after first including those with the global
questionnaire score, then those obtained with the two scales, the six
subscales and the 25 strategies (Table III). Given the large quantity of
data, we only included the results of the variables with significant
differences. For each variable, the ANOVA F-test was included with the
significance of the difference and the partial η 2 value. When the F-test
values were below 1, in those cases in which distribution was not normal,
non parametric tests were also carried out (the Wilcoxon Z test and
estimating its effect sizes by ϕ). When it was necessary to include the
multivariate analysis results to analyze two variables or more, this was
done with the results not included in the table because it only includes
the results of univariate tests and not of the non parametric tests.
In order to present a simpler discourse, what is indicated below refers
to the value of the significance in the F-test, and also to partial η2 in the
overall score, in the strategies and subscales, and all with normal
distribution. The same was done with the scores of the strategies. A
reference and comment were collected only in those cases in which the
non parametric tests provided relevant information: be it because of a
higher degree of significance of the differences obtained by the Wilcoxon
Z test, or a higher ϕ value in the effect size estimation.
We found differences in the statistically significant means in the mean
overall questionnaire score from the pretest to the post-test, p <.01, partial
η2 =.073, with a medium effect size3, and improvement in the post-test.
As we went down a specification level, the 2-scale one, which had two
variables, a multivariate analysis was done. The results of the change in
the joint profile of both scales were also statistically significant (λWilks
2
1.132=5.026; p=.027; partial η =.037), and the effect size was small.
With the univariate analysis, we obtained statistically significant
differences on both scales for the affective strategies of support and
(3)
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Typically, the proposal of Cohen (1988) has been used to specify the effect size of partial η2, small size=.01.06, medium size =>.06-.14 and large size = >.14. In a very recent study on effect size, Fritz & Morris (2012)
also interpreted for partial η 2 a small effect size from.01, a medium effect size from.059 and a large effect
size from.14. The same authors provided the following evaluation scale for ϕ: a small effect size from.01,
medium from.24 and large from.37.
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control, p <.05, partial η2 =.044, and for the Information processing
strategies, p <.01, partial η2 =.055. The effect size was small.
With the multivariate analysis, we found that the results obtained in
the evolution of the joint profile of the six subscales were statistically
significant (λWilks 6.68=3.081; p=.008); partial η2 =.127. The effect size
was medium.
We found statistically significant differences in the univariate analysis.
We noted improvement in the post-test on three of the six subscales:
Metacognitive strategies, p <.01, partial η2 =.061, Seeking and Selecting,
p <.001, partial η2 =.110 and Processing and Using, p <.01, partial η 2=.055.
The effect size was small in the third case and medium in the other two.
This did not occur on the other three subscales, and the score was higher
in the post-test.
In the multivariate analysis, the joint profile of the 25 learning
strategies and their evolution from the pretest to the post-test showed
statistically significant differences (λWilks 25.104=1.768; p<.05; partial η2
=.298). The effect size was large.
When we move down to the last dimension (strategies), we observed
statistically significant differences in eight of the 25 strategies, and
improvement in the post-test:
In the two Motivational strategies we found: Intrinsic motivation, p
<.05, partial η2 =.039 and Self-efficacy and expectations, p <.01, partial η2
=.058. The effect size was small.
Statistically significant differences were noted in one of the
Metacognitive strategies with growth in the post-test: Knowledge of
objectives and criteria, p <. 05, partial η2 =.080, with a medium effect size.
In the other three, the differences were not significant, and those found
in Self-assessment came close to the.05 significant value, p =.094.
Improvement was also seen in the post-test.
Significant differences were noted in the Seeking and selecting
strategies: Knowledge of sources, p <. 001, partial η2 =.099, and a medium
effect size; Selecting information, p <. 05, partial η2 =.049, with a small
effect size.
Significant differences were observed in the three Processing and
using strategies: Elaboration, p <.01, partial η2 =.058, Personalization and
creativity, p <.05, partial η2 =.033 -in this case, the significance value in
the Wilcoxon Z test was higher and ϕ= 0.2415-; Storage and memorizing,
p <.075, partial η2 =.033. The effect sizes were small and medium.
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Therefore, we can state that students’ learning strategies improved and
this improvement was greater in the Motivational, Metacognitive, seeking
and selection, and Processing and using strategies, which are strategies
in which the implemented teaching and evaluation dynamics can have a
positive and stronger influence. Not all the strategies significantly
improved: in some cases, strategies referred to conceptions, which are
not easy to change (as with Strategy 7, which referred to Conceiving
intelligence), while in others, elements were not controlled in the subject
(as in Strategy 8, Physical state and mood, or as in strategy 9, Controlling
anxiety, areas which, at the end of the 4-month period, when there are
exams and all the stress that comes with them, can affect students’
perception). In any case, nearly all the strategies improved in the posttest, but they did not all show significant differences.
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TABLE III. The ANOVA F-test and the significance of the differences in the learning strategies
(pretest-post-test).

N= 133; gl= 1 and 132; *p <.05 **p <.01 ***p <.001
Source: The Authors

In learning approaches
As in the previous case, we only included the results of the variables that
showed significant differences in the table. As all the variables in this case
showed normal distribution, the results of the non parametric tests were
not included.
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In the multivariate analysis, the results that referred to the change in
the joint profile of the two approaches/scales were also statistically
significant (λWilks 1.132=9.469; p=.000; partial η2 =.126). The effect size
was medium.
In the univariate test, statistically significant differences were found in
the overall score of the deep approach, which increased in the post-test,
partial η2 =.126, with a medium effect size. No such differences were
found, however, in the overall score of the surface approach, and scores
lowered in the post-test.
Moreover the results obtained about how the joint profile evolved of
the four subscales/factors reflected statistically significant changes from
the pretest to the post-test (λWilks 4.129=4.759; p=.001); partial η2 =.129,
with a medium effect size.
The univariate analysis obtained statistically significant differences in
the partial scores of the deep approach, and higher scores in the posttest: for the Deep Motive, p<.001, partial η2 =.094, and for the Deep
Strategy, partial η2 =.109, with a medium effect size. No differences were
observed in the partial scores of the Surface Approach or for Motive
(p=.080). The same occurred in the scores of the Strategy (p=.355), which
lowered in the post-test.
Therefore, the Deep Approach scores considerably improved with a
large effect size, while the Surface Approach scores lowered, but no
significant differences were observed.

TABLE IV. The ANOVA F-test and the significance of the differences in the learning approaches
between the pretest and post-test.

N= 133; gl= 1 and 132; *p <.05 **p <.01 ***p <.001
Source: The Authors
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Student Assessments
Students assessed the methodology employed in two ways: quantitatively
with a closed questionnaire, and qualitatively with a group discussion
and an open questionnaire.

Quantitative Results
When teaching ended, students completed a questionnaire prepared by
the research group to assess the teaching and evaluation methods used
by teachers. For each one, its utility for learning and student’s personal
satisfaction were assessed on a 5-grade scale (Not at all-A lot) (Table V).
All the teaching methods were positively assessed and obtained high
scores for their usefulness for learning, except for students’ presentations
with a mean of 3.92, and class discussion with a mean of 3.94 (even so,
the percentage of acceptance, obtained by summing responses Quite a
Lot and A Lot, came to 69.4% for the former and 76.1% for the latter). All
the other methods exceeded the mean of 4 (the percentages of
acceptance, obtained by summing responses Quite a Lot and A Lot, came
to 75% in most cases and 80% in quite a few).
The methods that students best assessed were personal work corrected
by the teacher, seminars, portfolios, cooperative work and classroom
practicals.
The assessments made on students’ personal satisfaction were also
positive, but slightly lower for the master class, and for question time and
students’ presentations, with results that came close to a mean of 4. For
the two first methods, students considered their usefulness with a high
grade, and with a slightly lower one for personal satisfaction: the master
class obtained 80.3% of acceptance of its usefulness, and 68% for
satisfaction; question time obtained 85.6% acceptance of its usefulness
and 76.1% for satisfaction; presentations rated 69.4% for its usefulness,
with 80% for satisfaction. All the other methods obtained high scores,
with a mean of 4 for planned tutorials, and the others obtained mean
scores of over 4 (the percentages of acceptance, obtained by summing
responses Quite a Lot and A Lot, came to 75% in most cases and 80% in
quite a few).
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The best assessed methods were personal work corrected by the
teacher, seminars, portfolios, classroom practicals and cooperative work.
All the evaluation methods were positively valued for their usefulness,
with high scores above the mean score of 4, except for the first three
(self-assessment, co-evaluation and written tests), which exceeded the
mean of 3.5 (in this case, the percentages of acceptance, obtained by
summing responses Quite a Lot and A Lot, came to 60.5% for selfassessment, 57% for co-evaluation and 61.9% for written tests). This is a
more than acceptable grade of positive evaluation. The highest score went
to portfolios (a mean of 4.27 and an acceptance percentage of 90.7%),
when we grouped the responses Quite a Lot and A Lot, where
assessments that used the A Lot option were the highest, with 54.3% of
acceptance.
The assessments made of personal satisfaction with the evaluation
methods followed a similar pattern, and the three methods that obtained
a mean score that reflected a less positive evaluation were the first three,
although the mean was always above 3.5 (the percentages of acceptance,
obtained by summing responses Quite a Lot and A Lot, came to 54.7% in
the first case, 53.3% in the second case and 57.7% in the third). Moreover,
the highest positive evaluation went to portfolios (a mean of 4.21 and an
acceptance percentage of 78.7%). Although this percentage, which
included the Quite a Lot and the A Lot responses, was slightly lower than
in other evaluation methods, it obtained more A Lot responses, and an
acceptance percentage of 50.8%.
The most evaluated methods in both cases were portfolios, group
works, individual works and oral presentations.
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TABLE V. Grade of utility of the methods for obtaining knowledge and skills (means and percentages)

IN UNIVERSITY STUDENTS
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Qualitative Results (discussion group and qualitative questionnaire)
A discussion group was organized with seven students, two from each
Pedagogy degree group and three from the Social Education group (5
females and 2 males).
One group of 15 students, five from each group (11 females and 4
males), completed the open qualitative questionnaires.
Students were selected according to the following criteria: they had to
be males and females according to the percentage adapted to the gender
distribution in each group; from each class, at least one student with good
performance/high implication/participation, and another with average
performance/implication/participation should be selected.
In both the discussion group and questionnaires, among other matters,
students were asked to briefly describe the teaching and evaluation
method employed by the teacher, and to assess it for its usefulness for
learning by comparing it with other experimented methods. They were
also asked to make suggestions to improve it.
This group was led by an expert, and interventions were recorded and
transcribed. The results of both procedures underwent a content analysis
by two expert judges to delimit analysis categories, frequencies of
responses and their interpretation, using an inductive-deductive system
that specified categories by using previously determined categories and
then including new categories whenever necessary.
The conceptual map below includes the most relevant contributions
made. We selected only those that referred to the assessments made of
the methods and to the suggestions made to improve them.
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FIGURE I. Conceptual Map. Qualitative Results

Discussion and Conclusions
The objective of this work was to analyze the incidence of the studentcentered methodology in students’ learning strategies and approaches,
and to evaluate the teaching process.
The results have allowed us to confirm most of the hypotheses put
forward, and the scores of the strategies and approaches improved in the
post-test.
Significant differences were obtained in students’ learning strategies
in the overall score, on the two scales and in three of the six subscales:
Metacognitive, Seeking and Selecting; Processing and Using. The
differences observed in eight strategies were statistically significant:
Intrinsic motivation, Self-efficacy and expectations, Knowledge of
objectives, Knowledge of sources, Selection, Elaboration, Personalization
and creativity and Storage/memorizing.
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Although the differences in the other strategies were not statistically
significant, they improved in the post-test.
The learning approach scores also improved, the Deep approach
scores increased, and statistically significant scores were obtained for the
overall approach score, and also in the partial scores in motive and
strategy.
Students’ assessments of the methods and techniques employed for
teaching and evaluations were positive, with high evaluations made for
both their usefulness for learning, and personal satisfaction in using them
for most of the methods employed.
These results are relevant as using learning-centered methods
improves both students’ learning strategies and approaches. This is
stressed particularly in Motivational strategies, which confirms the
opinion of teachers, who understand that using such methods improves
student motivation. They are also relevant in the Metacognitive strategies,
which is coherent with the work expected of students, who demand such
skills; in strategies Seeking and Selecting, and also in Processing and
Using, which are expected for the tasks undertaken with students.
The subject teaching consideration also expects to find the Deep
approach among students, who work with tasks that demand critical
thinking, preparation, providing their own proposals, etc. Thus students’
deep learning approach increased significantly.
These results coincide with those reported in previous research, which
verified that teachers’ teaching and evaluation methods influenced the
way their students learned (Gargallo, 2008; Gargallo, Garfella, Pérez &
Fernández, 2010).
Other works have employed similar considerations, mainly with small
groups, as we did. One example of such is Armbruster et al. (2009), who
worked with students in introductory Biology classes in a North American
university. This work indicated improvements in the form of students
showing more interest, self-managed learning, etc. These authors moved
from a master class methodology to one that was more learning-centered,
which was developed by the teachers themselves after redesigning the
course and using problem-solving approaches in groups, and formative
and self-assessment evaluation elements.
Tien et al. (2002) experimented with group work led by Organic
Chemistry students in a North American university. Researchers
redesigned the course by also training leaders for each group. They
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organized group problem-solving workshops where students had to
reflect on the process followed. The leaders of each group emphasized
these metacognitive-type reflexive processes. This work improved
students’ performance, memorizing and attitudes.
Tessier (2007) used peer tutorials as a complementary working method
of the expository methodology in such a way that, after previously
becoming experts on part of the syllabus, the General Biology students
who took part in a primary education teacher training program taught
each other in small groups. They obtained better learning results and
better qualifications than with conventional methods.
In this context, our work is relevant for the results it presents and the
process it followed because it employed a more integrating
methodological approach that went beyond those used in the analyzed
studies, which introduced highly specific practices. The combination of
methods employed for teaching, and the formative evaluation and the
self-assessment practice, improved the learning strategies and increased
the deep learning approach.
We realize it would be ideal to implement learning-centered methods
in learning degrees throughout centers and, if at all possible, througout
the university. This is the case of Kember’s initiative in 2009, who
managed to make relevant and significant changes during 2 years in
students’ perception of the learning environment and teachers’ action
(increased active learning, teaching for understanding, etc.), and also in
students developing their skills (critical thinking, self-managed learning,
etc.), after the teachers involved introduced innovative methods. We are
also aware of some obstacles to be overcome: need for organizational
changes (De La Sablonière et al., 2009); quality teacher training (Gibbs &
Coffey, 2004), etc. In the meantime, works like that presented herein can
act as an incentive for other teachers to engage in such dynamics.
Before finishing this work, we wish to point out some study
limitations: our sample is not representative of either the university or
the degrees. In order to be more rigorous, a quasiexperimental design
should have been used; Footnote 2 provides the reasons why we used a
preexperimental design. Quite often in educational research, what is
desirable is not always feasible.
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