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Abstract. The purpose of this study was to examine the contribution of
the gender, self-efficacy beliefs, task value, and learning strategies to the
11th grade students’ biology achievement. A total of 1035 students from
different high schools in Yenimahalle and Çankaya districts of Ankara
participated in the study. The Motivated Strategies for Learning
Questionnaire [21], (MSLQ) and Biology Achievement Test (BAT) were
used to collect data. Results of the the simultaneous multiple regression
analysis indicated that 11th grade students’ gender, task values, selfefficacies and elaboration learning strategies were statistically significant
predictors of their Biology achievement; whereas rehearsal and
organization learning strategies were not.
Keywords: biology achievement; self-efficacy; task value; learning
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1 Introduction
How students learn is a complex concept to be explained by teachers, researchers, and also
for students. According to Gabel, [20] the behaviors that students show in the learning
environments are influenced by the values the students hold, the motivation or beliefs they
have, and the attitudes they have about school, science, and life in general. Therefore, for a
better explanation on how students learn, not only cognitive; but also the affective variables
should be considered, [55], [63]. These and other contextual variables should be considered
to acquire a level of conclusion for interpreting and proposing new perspectives about the
effectiveness of curricula, instruction, and education in general.
1.1. Social cognitive theory
Social cognitive theory, proposed primarily by Albert Bandura, mainly stated that human
learning is affected by both internal and external factors, [3], [5], [6]. Based on this theory,
it was stressed that due to its being constituted in a social environment, meaningful learning
is also a social event, [50]. Therefore understanding human learning requires taking both
a
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the social and psychological factors into account; rather than just focusing on the quality of
the information given, [5].
1.2. Self-Efficacy
By Bandura’s introduction of social cognitive theory in 1970s, the term self-efficacy was
also put forth as a core feature of this theory. Based on a simplistic aspect of the theory,
self-efficacy is defined as the individuals’ own beliefs on fulfilling a task at a suitable level
of accomplishment, [2].
Higher levels of self-efficacy are found to be related with students’ achievement levels,
[1], [5], [24], [27], [28], [33], [34], [35], [36], [37], [41], [42], [43], [44], [49], [50], [51],
[53], [66], [71], [73]. It was also proposed that self-efficacy is a strong predictor of
students’ higher achievement, [8], [37], [41], [42], [46].
1.3. Task value
Based on the initial model developed by Eccles, Adler, Futterman, Goff, Kaczala, Meece,
& Midgley, [14] the expectancy-value model of achievement motivation described how
students’ beliefs and values affect their behaviors on achievement. In this theory, task
values are defined as individual’s general understanding of a specific task as defining it in
terms of being useful, joyful, and satisfactory, [15], [65], [66].
It was found that, students with higher achievement hold more specific task values,
[11], [16], [19], [65], [71] [72]. Also task values are found to be strong predictors of
students’ achievement, [11], [19], [66], [71].
1.4. Learning strategies
Pintrich, [39] stated that learning strategies are the special ways influencing individuals’
control over own cognition. Students’ use of proper learning strategies are reported to be
one of the major determinants of their successful achievement, [23], [38], [41], [60], [71],
[75].
1.5. Gender
Students’ achievement is influenced by various cognitive and affective variables, as well as
by their genders, [38]. For Lenon, [30] there are no significant gender differences in the
mean of individuals’ science achievement. On the other hand, females are reported to
achive higher than males in science/biology in some studies, [29], [34], [61]. There are also
other studies emphasizing that males posses an overal advantage in science/biology
achievement, [25], [57].
1.6. Purpose
The purpose of this study was to investigate whether self-efficacy beliefs, task value,
learning strategies, and gender difference can be used to predict 11 grade students’ Biology
achievement.
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1.7. Research question
How well do the students’ rehearsal, organization and elaboration learning strategies, task
value, and self-efficacy beliefs and gender differences predict 11 grade students’ Biology
achievement?

2 Method
The study possessed a correlational research design. To fulfill the aim of the study, the data
were analyzed using simultaneous regression analysis.
2.1. Participants
The sample of the study, which was shaped through utilizing convenience sampling
method, consisted of 1035 11th grade high school students in Yenimahalle and Cankaya
regions of Ankara.
2.2. Data collection instruments
There were two main data collection instruments used in the study. One of them was the
Turkish version of the Motivated Strategies for the Learning Questionnaire (MSLQ)
measuring students’ learning strategies and their motivational orientations. The second one
was the Biology Achievement Test (BAT) used for determining students’ Biology
achievement.
2.2.1. The Turkishversion of the motivated strategies for the learning questionnaire
(MSLQ)
The Motivated Strategies for Learning Questionnaire (MSLQ) is a self-report 7 point rating
scale consisting of 81 items; developed by Pintrich, Smith, Garcia, and McKeachie, [45]
and adapted into Turkish by Sungur, [58]. This questionnaire consisted of two main parts;
which namely were motivation with 6 sub-scales (31 items) and learning strategies with 9
subscales (50 items).In the present study, five subscales of the questionnaire were used as
rehearsal (REH), organization (ORG), elaboration (ELA), self-efficacy beliefs (SE) and
task value beliefs (TV).
In the present study, the value of Cronbach’s alpha for task value was found to be .91
and for self-efficacy .94. In terms of the learning strategies scale, the values of Cronbach’s
alpha for rehearsal, elaboration and organization were found to be .84, .87, and .83,
respectively.
2.2.2. The biology achievement test (BAT)
The study assessed the biology achievement of students by the help of a multiple choice test
named Biology Achievement Test (BAT).The test was consisting of 20 multiple choice
questions chosen from the previous University Entrance Examinations (ÖSS) between the
years 1999-2006 and the reliability (Cronbach’s alpha) of the test was found to be .70.
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3 Results
3.1. Descriptive statistics
According to the descriptive statistics obtained from the data, the BAT scores of the
students have a mean of 59.99 over 100 points; therefore, it can be said that the students in
this study showed moderate achievement level. Additionally, results showed that rehearsal
(M = 4.47), organization (M = 4.33), and elaboration (M = 4.14) are the most frequently
used learning strategies in biology learning, respectively. Male students (M = 63.72)
showed higher achievement than females (M = 56.54) in the mean of the BAT scores
obtained in this study. On the other hand, the means of task value and self-efficacy beliefs
also indicated that female students are prone to have higher self-efficacy beliefs (M=4.69),
whereas males posses higher task values (M=4.91) on biology.
3.2. Simultaneous linear regression analysis
In this study, simultaneous linear regression analysis was used to investigate the predictive
power of independent variables on the dependent variable. According to the results
obtained from the data, it was primarily found that 11th grade students’ gender (t= -4.316),
elaboration learning strategy (t=2.62), self-efficacy (t=2.095) and task values (t=5.65) are
significant correlates of their biology achievement; whereas rehearsal (t=-1.061) and
organization (t=.210) learning strategies are not (ρ < .05). Based on the semi-partial
coreelations obtained from the data being a male student, using elaboration learning
strategies and possessing higher task values and self-efficacies are related with achieving
higher in 11th grade biology lessons. Additionally, rehearsal and organization learning
strategies are found not to be significantly related with 11th grade students’ biology
achievement. Results also revealed that, the independent variables significantly explained
the %16.5 of the variation in students’ Biology achievement (R = .406, F (6, 1028) = 9.95,
p < .05). Results also showed that gender (β= -.128), elaboration (β= .100), self-efficacy
(β= .087) and task value (β= .241) significantly contributed to 11th grade students’ Biology
achievement (ρ < .05). On the other hand, organization (β= .008) and rehearsal (β= -.036)
learning strategies did not make statistically significant contributions (ρ < .05). Based on
the beta coefficients, task value is found to be the strongest predictor of 11th grade
students’ Biology achievement, while all other variables are controlled (β= .241).
Table 1. Summary of the simultaneous regression analysis
Independent variables

B

SE

Beta (β)

t

Gender

-5.100

1,182

-.128

-4.316*

Rehearsal

-.486

,458

-.036

-1.061

Organization

.113

,536

.008

.210

Elaboration

1.442

,550

.100

2.620*

Self-efficacy

1.244

,594

.087

2.095*

Task value

1.282

,581

.241

5.650*

Note: Dependent Variable: BAT, SE =18.2118, R = .406, R2 = .165, Adjusted R2= .160 , *p < .05,
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4 Discussion
According to the self-regulated learning literature three major cognitive strategies are
heavily emphasized, which are rehearsal, elaboration, and organization, [41], [64]. These
strategies are reported to be influencing students’ cognitive engagement in the learning
process, therefore, provide learner to achieve relatively higher, [62]. Results of the multiple
regression analysis revealed that students’ gender, use of elaboration as a deep learning
strategy, task values, and self-efficacy beliefs were major predictors of their biology
achievement. These findings are consistent with the previous studies in the related
literature, [9], [19], [41], [44], [54], [59], [65], [67], [71]. In addition, results are in line with
Eccles and Wigfield, [15] which stated that if individuals perceive a task as a joyful, useful
or satisfactory task, they achieve higher on that task.
According to recent educational research, in order to explain students’ higher academic
achievement better, both the cognitive and affective variables were considerably took quite
important focus, [41]. Based on this main idea, Pintrich and Schunk, [44] stated that task
value beliefs are the strongest predictors of students’ achievement. Results of the present
study proved that 11th grade students who valued Biology lessons more are more likely to
achieve higher than others in Biology. This result is consistent with the findings of the
related literature, [1], [11], [16], [19], [65], [71]. According to Pintrich and Schunk, [44] the
reason why task values posses a close relationship with student achievement is its
relationship with achievement related behaviors such as self-regulative abilities, motivation,
achievement goals, choice, persistence and performance. Pintrich, [40] explained the cause
of the dominance of this relationship as task values being the main determinant of judging a
task is worth learning or not by helping to see its possible advantages or disadvantages,
formerly. Due to all these reasons task values dominantly explained the majority of the
variance in students’ biology achievement in the present study.
A huge body of research also concluded that not only task values but also self-efficacy
is a major factor explaining student achievemet, [1], [4], [5], [8], [24], [34], [37], [40], [41],
[42], [44], [46], [49], [53], [56], [71], [74]. Results of the present study also indicated that
11th grade students who posses more self-efficacy beliefs in Biology lessons are more
likely to achieve higher than others in Biology. Pajares, [35] explained the reason that why
self-efficacy influences students’ achievement as due to its affect on students’patterns of
thoughts and their affective responses. For Eggen and Kauchak, [17] described the
mechanism as; higher self-efficacy is related to positive beliefs, which lead to more sincere
intention, that causes more effort exerted, conclusively higher achievement. According to
Zimmerman and Martinez-Pons [74] this is due to its improving influence on students’
motivation. In addition, self-efficacy improves students’ participation, autonomy and
attendance; therefore, their achievement, [52]. These reasons might be valid for the present
study to explain why students who beleived in their capability to successfully complete
biology tasks were more successful in Biology than the students who did not believe in
their ability to succeed.
Research also supported the idea that the effective use of learning strategies is another
predictor of student better achievement levels, [7], [23], [41], [45], [71], [75]. Pintrich and
Schunk, [45] stated that the factors explaining students’ deeper understanding is not only
his or her more effort that was exerted but also the deeper processing during learning.
According to the results of this study, 11th grade students who use their elaboration
strategies while learning Biology, as a higher order thinking skill, were more likely to
achieve higher than others in Biology. This result is consistent with the related literature,
[26], [38]. As a result, as students study by puting all the information together, relating the
concepts to each other and their previous knowledge, and applying ideas in different classes
and discussions, their Biology achievement increase. Because elaboration as a deep
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learning strategy requires students to constitute cognitive linkages between old and new
knowledge, [1] elaboration provides learners to keeping the information in long term
memory, [26], [64].
The present study also found out that 11th grade male students tended to achieve higher
than the females in biology. This result is consistent with the findings of Greenfield, [25]
Lee and Burkham, [29] Martin et al., [31] Steinkamp and Maehr, [57] Tekkaya, Ozkan and
Sungur [70], Willingham and Cole [69]. In the related literature, there are mixed results for
the relationship between gender difference and science achievement. It was generally
found that males outperform better than females in science; but the major factor causing
this difference has still not clearly stated [22]. This may be due to females’ tendency of
posessing lower science self-efficacy than males, as reported by Calıskan, [10]. Tekkaya,
Ozkan and Sungur [70] explained the reason why males outperform in science as, male
students’ perception of biology as an easier science topic to be studied. This difference was
attempted to be explained by males’ higher interest and self-efficacy in science, as
dominantly and significantly affecting factors on students’ academic achievement, [12],
[36]. In the present study, males possessed slightly higher task values than the females,
which was also found be the strongest predictor of students’ biology achievement.
Therefore, one of the possible reasons of this gender difference may be due to their higher
task values obtained for this lesson. However, more research is needed to explore gender
difference in achievement. On the other hand, other findings in the literature indicated a
significant difference between males and females in science, [29] and biology, [34]
achievement in favor of females, which contradicts with results of the current study. Lastly,
there are also studies in the related literature finding no gender differences in learning and
performance different from the findings of the present study, [32], [47], [60].
As well as significant variables, there are also non-significant results obtained in the
present study. Rehearsal and organization learning strategies found to be non-significant to
predict 11th grade students’ Biology achievement. However, the findings are inconsistent
with the research studies stating that rehearsal, [62], [71] and organization [38], [64], [71]
are related to students’ higher achievement. The finding on rehearsal is consistent with
research conducted by Parker, [38] in which rehearsal is assumed to be a surface learning
strategy, therefore, found to be unrelated to meaningful learning. In other words, students
who utilize rehearsal strategy read class notes over and over again without any connection
among concepts and memorize important terms; therefore, they might not be successful in
biology. The finding on organization is also inconsistent with several other studies, [38],
[41], [61], [71]. One of the possible reasons of why organization was not found be a
predictor variable in the present study may be its being more relative to storing information
into memory effectively to remember, [13] rather than affecting achievement directly. This
reason may also be due to the contradictory definition proposed by Schiefele, [48] as
assuming organization as a surface learning strategy rather than a deep learning strategy
defined by Entwistle, [18]. According to Al-Harthy and Was, [1] surface learning strategies
are the ones that are negatively related with students achievement. Therefore, such like the
German sample analyzed in Shiefele’s (1991) study, the sample adopted in this study may
perceive organization as a surface, rather than a deep learning strategy. For that reason,
inconsistent result with the related literature might be gained through this scale.
The current study showed the significant contributing factors to the students’ Biology
achievement. Further research is also necessary to explore new predictors.
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