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A CROSS AGE STUDY OF ELEMENTARY STUDENTS’ MOTIVATION TOWARDS
SCIENCE LEARNING"
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ABSTRACT: The purpose of this study was to investigate the effect of grade level and gender on elementary school
students’ motivation towards science learning. A total of 2231 sixth and eight grade students participated in the study. Data
were collected through Students’ Motivation towards Science Learning Questionnaire. Two-way Multivariate Analysis of
Variance (MANOVA) was conducted to examine the effects of grade level and gender on student motivation (i.e. self
efficacy, science learning value, achievement goal and performance goal), active learning strategy use, and learning
environment stimulation perceptions. Two-way MANOVA results showed that grade level and gender had a significant effect
on the collective dependent variables. Follow-up pairwise comparison indicated that there was a significant difference
between 6™ and 8" grade students’ motivation towards science learning regarding mean scores on each motivational variable.
In addition, mean scores on each motivational variable, except leaning environment stimulation, were significantly different
for boys and girls, in favors of girls. Results demonstrated that students’ motivation towards science learning declined as the
grade level increased and girls had a higher motivation towards science learning than boys.
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OZET: Bu calismada simf diizeyi ve cinsiyetin ilkogretim 6grencilerinin fen 6grenimine yonelik motivasyonlarina
(6z yeterlik algisi, fen 6grenimine deger verme, basar1 hedefleri, performans hedefleri), aktif 6grenme stratejileri kullanimina
ve 6grenme ortamini algilayislarina olan etkisi incelenmistir. Caligmaya 2231 altinct ve sekizinci simif 6grencisi katilmigtir.
Veriler, Ogrencilerin Fen Ogrenimine Yénelik Motivasyonu Olgegi ile toplanmustir. Siif diizeyi ve cinsiyetin degiskenler
iizerindeki etkisi iki-yonlii coklu varyans analizi kullanilarak test edilmistir. Analiz sonucunda, simf diizeyinin ve cinsiyetin
ogrencilerin fen 6grenimine yonelik motivasyonlari {izerinde anlamli diizeyde etkisi oldugu belirlenmistir. Altinci sinif ve
sekizinci simnif Ogrencilerinin fen 6grenimine ydnelik motivasyonlarmimn altinct smif &grencileri lehine anlamli diizeyde
farklilik gosterdigi saptanmustir. Ayrica, kiz ve erkek dgrencilerin fen dgrenimine yonelik motivasyonlar1 6grenme ortam
etkisi disindaki biitiin degiskenler agisindan anlamli diizeyde farklilik gostermistir. Bu ¢alismada 6grencilerin fen 6grenimine
yonelik motivasyonlarinin sinif diizeyi arttikga azaldif1 ve kiz 6grencilerin fen 6grenmeye yonelik motivasyonlarmin erkek
ogrencilerden daha yiiksek oldugu belirlenmistir.

Anahtar sozciikler: motivasyon, 6grenme stratejileri, 6grenme ortami, sinif diizeyi, cinsiyet.

1.INTRODUCTION

Motivation towards learning continues to be an active field of educational research with a
growing interest and attention owing to its relation to positive educational outcomes. Research in this
area particularly underlines the fact that education should involve motivational aspects as well as
cognitive aspects since students’ cognitive processing is not isolated from the motivational factors
(Anderman & Young, 1994; Tuan, Chin & Shieh 2005). From a constructivist perspective, learning is
an active process that each student are required to construct own knowledge in response to
environmental stimulation. Construction of knowledge, however, requires effort of learners, which in
turn, requires motivation in order to initiate the effort and conserve it during the learning process
(Palmer, 2005). The research emphasizing the importance of integrating learning and cognition with
motivation found that motivation has an important role in students’ achievement, cognitive
engagements and conceptual change process (e.g., Wigfield & Wentzel, 2007). In fact, the
motivational factors have been found to have a critical role in determining students’ future trajectories
since students’ prior success and attitudes towards science are thought to have an influence on choices
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and decisions related with their future plans (Singh, Granville, & Dika, 2002). Generally, students
experience a decrease in their motivation towards learning that directly or indirectly affect their
achievement related outcomes across the grade levels (Anderman & Midgley, 1997; Azizoglu &
Cetin, 2009; Giingdren, 2009; Hacieminoglu, Yilmaz-Tiiziin, & Ertepmar, 2009; Ozkan, Sungur,
Tekkaya, & Geban, 2004; Senler & Sungur, 2009; Urdan & Midgley, 2003;Yavuz, 2006). Research
evidence showed that students’ task (achievement) goal orientation (Anderman & Anderman, 1999),
self efficacy beliefs (Urdan & Midgley, 2003; Anderman & Migdley, 1997), and value beliefs
gradually decrease across the school years. Thus, a comprehensive investigation of changes in student
motivation in early ages can have a crucial role to change the situation in favor of students, because
students’ negative beliefs and attitudes towards learning can be more difficult to be changed in older
ages (Patrick, Mantzicopoulos, Samarapungavan, & French, 2008). The other issue that attracted
attention for a long time in many motivation research is gender. Its role in the formation of
motivational beliefs continues to be investigated. Boys and girls were found to differ in many
motivational beliefs such as self efficacy beliefs (Pajares 1996; Britney & Pajares, 2001, 2006),
attributional beliefs (Meece, Glienke, & Burg, 2006), value beliefs (DeBacker & Nelson, 1999), goal
orientation beliefs (Anderman & Young 1994; DeBacker & Nelson, 1999, 2000), use of learning
strategies (Meece & Jones, 1996). Each of them have crucial role in achievement. Concerning
stereotypical images, girls and boys develop different attitudes and interests within science domains;
girls are relatively more interested in biological sciences and social sciences whereas boys are
relatively more interested in physical sciences (Jones, Howe, & Rua 2000). The examination of gender
effect on motivation towards learning, therefore, can be enlightening to construct a clear understanding
in order to cope with this issue.

The current research study aimed at exploring the students’ motivation towards science learning
in relation to grade level and gender. In recent years, Turkish Ministry of Education changed its
educational philosophy based on more constructivist perspective and accordingly the elementary
school curriculum was redesigned. Thereby, there is a transition from teacher-centered instruction to
student-centered instruction in which students are required to construct their own knowledge.
However, in order to raise active learner students who have the ability to construct own knowledge
and in order to enhance science education, the variables that can be thought to have an effect on
student science learning should be investigated more deeply. Although the motivational factors as well
as cognitive factors start to become an important field of research in Turkey, there is a need for more
research to completely understand the associations between motivation and science learning. As in the
present study, examinations of group differences such as grade level and gender differences in
motivation towards science learning are also important to give insight into the motivation research in
Turkey as well as abroad. Specifically, elementary school years are considered to be a critical period
for students in their formation of motivational beliefs towards science learning and revealing their
interest in science. In these years, students become more realistic about evaluating their attitudes and
abilities. So, in case of negative belief formation in elementary school years, it can be more difficult to
change these beliefs in a positive way in high school years. Hence, investigation of changes,
particularly a decline, in motivation in these ages has a critical importance to deal with this situation
not to be too late since students enter high school with some decision about choosing or not choosing
science domain as a first step to their career. Moreover, girls and boys develop different attitudes and
interests within science domains; girls are relatively more interested in biological sciences and social
sciences whereas boys are relatively more interested in physical sciences (Jones et al., 2000).
Therefore, the examination of gender difference in motivation towards science learning can be
enlightening to construct a clear understanding in order to cope with this issue.

2.METHOD

2.1. Participants

A total of 2231 students (1093 girls, 1121 boys, 17, students did not provide their gender) across
the grade level participated in the study. Of 2231, 1164 were attending 6™ grade (52.2 %) and 1055
students were attending 8" grade level (47.3 %). Twelve students did not report their grade level.
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2.2 Instrument

Students’ Motivation towards Science Learning Questionnaire, SMTSL, developed by Tuan,
Chin and Shieh (2005), was used to assess students’ motivation towards science learning. The SMTSL
was translated and adapted into Turkish by Baser (2007). It is a five- point Likert- type scale
consisting of six motivational subscales. These subscales were; Self-Efficacy (SE, 6 items, 0d=0.66),
Active Learning Strategies (ALS, 8 items, 0=0.87), Science Learning Value (SLV, 5 items, 0=0.70),
Performance Goal (PG, 3 items, 0=0.67), Achievement Goal (AG, 5 items, 0=0.70), and Learning
Environment Stimulation (LES, 6 items, 0=0.78). Items on the scales are ranging from “l=strongly
disagree” to “5= strongly agree”.

3. RESULTS

3.1. Descriptive Statistics

Means and standard deviations for gender and grade level with regard to six motivational
variables were given in Table 1. This table indicated that sixth grade students had higher mean scores
than eight grade students except performance goal. Also, 6™ and 8" grades girls had higher mean
scores than boys on each motivational variable. Mean scores for whole sample were above the scales’
midpoints indicating quite high levels of motivation towards science learning.

Table 1: Descriptive Statistics by Grade Level and Gender

6" grade level 8" grade level
Boys (N=593) Girls (N=551) Boys (N=510) Girls (N=525)
M SD M SD M SD M SD
SE 3.58 0.84 3.85 0.83 3.44 0.76 3.61 0.76

ALS 4.00 0.80 4.18 0.75 3.64 0.74 3.85 0.69
LES. 4.01 0.82 4.06 0.75 3.50 0.82 3.60 0.74
SLV 3.98 0.82 4.02 0.77 3.66 0.84 3.88 0.68
AG 3.93 0.85 4.00 0.86 3.77 0.79 3.95 0.77
PG 2.62 0.17 2.76 1.18 2.75 0.93 2.96 0.94

A two- way multivariate analysis of variance was computed to explore the effects of gender and
grade level on students’ motivation towards science learning. The results showed a statistically
significant grade level effect (Pillai’s Trace=0.11, F(6, 2170) = 45.43, p=0.00, > = 0.11) and gender
effect (Pillai’s Trace=0.04, F(6, 2170)=14.85, p=0.000, n° = 0.039) on the combined dependent
variables. It was also found that there was a statistically significant interaction effect between grade
lezvel and gender on the combined dependent variables, Pillai’s Trace=0.01, F(6, 2170)=4.00, p=0.001,
n =0.011.

Follow-up pair wise analysis was used to determine on which dependent variables there was a
gender and grade level difference, and also on which dependent variables there was an interaction
effect. Significant differences were assessed at the 0.008 level of significance by using Bonferroni
adjustment to reduce the change of a Type 1 one error. The significance level of 0.008 was calculated
by dividing the original alpha level of 0.05 by the number of dependent variables in the study
(0.05/6=0.008) (Pallant, 2001). Follow-up pair wise analysis overall revealed statistically significant
mean difference on the dependent variables by grade level and by gender separately. Furthermore,
there was a grade level by gender interaction (or vice versa) effect only for science learning value
(SLV), F(1, 2175)=7.19, p<0.008, n2 = 0.003. This interaction effect indicated that girls in sixth grade
level had the highest science value scores than any other group. For the other motivational variables
except SLV, no interaction effect by grade level by gender was found.

A statistically significant mean difference was found between 6™ grade students and 8" grade
students regarding self efficacy, F(1, 2175)=30.06, p=0.000, n> =0.014. The mean scores indicated that
students in 6™ grade reported slightly higher levels of self efficacy (M= 3.71, SD=0.84) than students
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in 8" grade level (M= 3.53, SD=0.76). That is, compared to 8" grades, 6™ grade students were more
likely to develop stronger beliefs about their ability to perform science learning tasks successfully.
Also, there was statistically significant mean difference between girls and boys on their self efficacy,
F(1.2175)=39.71, p<0.008, n> =0.018. An examination of mean scores revealed that girls had slightly
higher scores on self efficacy (M=3.73, SD=0.80) than boys (M=3.52, SD=0.81) indicating stronger
perceptions of girls about their capabilities to do the science learning tasks well and to persist in
engaging in learning task when confronted with a difficulty. The result also revealed statically
significant mean difference between 6" and 8" grade level students with respect to achievement goal,
AG, F(1, 2175)=9.12, p=0.003, n2=0.004. The mean scores of 6 grade students had a higher value
(M= 3.96, SD=0.86) than 8" grade students (M= 3.86, SD=0.78) on achievement goal. The mean
difference in achievement goal implied that 6" grade students more tended to engage in science
learning task for their understanding and self improvement than 8" grade students. Furthermore, the
results revealed statistically significant mean difference between boys and girls, F(1, 2175)=12.51,
p=0.000, 1°=0.006. The mean scores indicated that girls reported higher means on achievement goal
(M= 3.98, SD=0.82) than did boys (M= 3.86, SD=0.83) which means that girls were more likely to
participate in science leaning activities in order to gain greater understanding and improvement than
boys were. Therefore, the overall result on achievement goal pointed out small grade level and gender
differences in which girls were appeared to adopt more achievement goal than boys did and 6" grade
students possessed higher level of achievement goal than 8" graders did. There was a statistically
significant grade level effect on performance goal, PG, F(1, 2175)=11.90, p=0.001, n2=0.005.
Performance goal was the only motivational variable that showed an increase from 6™ to 8" grade
level. Eight grade students had slightly higher performance goal (M= 2.85, SD=0.94) than 6" grade
students (M= 2.69, SD=1.18) representing that 8" graders’ reason to participate in science learning
activities seemed more to get good grades and outperform others compared to 6" grade students.
Additionally, there was a gender effect on performance goal, F(1, 2175)=14.66, p=0.000, n2=0.007.
The girls adopted more performance goal orientation (M=2.86, SD=1.07) than did boys (M=2.68,
SD=1.07). As far as gender differences in achievement goal and in performance goal were concerned,
the result revealed that girls reported higher scores on both goals than boys did. Regarding active
learning strategies, the findings revealed a statistically significant grade level effect, F(1, 2175)=115.9,
p=0.000, n’=0.051. The mean scores signified that 6™ grade students reported higher level of active
learning strategies (M=4.09, SD=0.78) than 8" grade students (M=3.75, SD=0.72). These findings
revealed that 6" grade students appeared to be more active in their engagement in science learning
process such that they attempted more to make connections between previous knowledge and newly
learned information, to investigate relevant sources when encountering a difficulty during the
construction of knowledge. Also, the result indicated statistically significant gender effect, F{(1,
2175)=36.48, p=0.000, 1’=0.016 The girls reported slightly higher levels of active learning strategies
(M= 4.02, SD=0.74) than boys did (M=3.83, SD=0.79). Thereby, girls can be considered to use
learning strategies more which activates their thinking in order to reach meaningful understanding
during the construction of science knowledge than boys did.

Science learning value was the only variable on which statistically significant interaction effect
of grade level by gender (and vice versa) was found, F(1, 2175)=7.19, p=0.007, 1’=0.003. This
interaction effect indicated that there was a significant difference in the effect of grade level on science
learning value for girls and boys. That is, grade level effect depended on gender (and vice versa) with
respect to science learning value. The result showed that girls in 6™ grade had a higher science
learning value than any other group. As far as main effects were concerned, a statistically significant
grade level effect was found on science learning value, SLV, F(1, 2175)=47,48 p=0.000, n2=0.021.
With respect to mean scores, 6" grade students reported slightly higher levels of science learning value
(M= 4.00, SD=0.80) than 8" grade students did (M= 3.77, SD=0.77). Compared to 8" graders, 6"
grade students seemed to be more motivated to grasp the value of science learning through the
understanding the relevancy of science with daily life, gaining problem solving ability and engaging in
inquiry activities. Additionally, statistically significant gender effect was found F(1, 2175)=13,75
=0.000, 1’=0.006. Girls had higher mean scores on science learning value (M= 3.95, SD=0.72) than
boys (M=3.84, SD=0.84). Furthermore, the decline in science learning value as proceeding from 6™ to



O. GUVERCIN-C. TEKKAYA-S. SUNGUR | H. U. Egitim Fakiiltesi Dergisi (H. U. Journal of Education), 39 (2010),233-243 237

8™ grade was high for boys as compared to girls. The result pointed out statistically significant grade
level effect on learning environment stimulation, F(1, 2175)=204,8 p=0.000, n2=0.086. The mean
scores on learning environment was found to be higher for sixth grade students (M=4.03, SD=0.79)
than 8" grade students (M=3.55, SD=0.78) referring a decrease in learning environment stimulation
from 6™ to 8" grade level. As a result, it can be said that the features of learning environment such as
teacher-student interaction, student-student interaction, instructional strategies, class activities and
curriculum content had a more simulative effect on 6™ grade students’ motivation to enhance their
science learning than its effect on 8" grade students. Surprisingly, no statistically significant gender
effect was identified in learning environment stimulation F(1, 2175)=5,52 p>0.008, 1>=0.003. The
mean scores of girls (M=4.03, SD=0.79) and the mean scores of boys (M=3.84, SD=0.78) seemed to
be closer to each other within each grade level, indicating that girls and boys did not significantly
differ in their perception of learning environment regarding its simulative effect on science learning
motivation.

It is necessary to mention that, the reported effect sizes ranging from 0.003 to 0.086 were
considered to be small according to Cohen (1988). These results, therefore, should be interpreted with
caution.

4. DISCUSSION AND CONCLUSION

The present study investigated the effects of grade level and gender on 6™ and 8" grade students’
motivation towards science learning i.e., self efficacy, science learning value, and goal orientations.
Students’ active learning strategy use and learning environment stimulation perceptions were also
examined across grade levels and gender. Regarding the grade level, the findings of the study
indicated that when grade level increases, students’ motivation towards science learning decreases.
This result is consistent with motivation research that pointed out a decrease in motivation in science
and also other academic domains across the grades (Eccles et al., 1993; Giingoren, 2009; Wigfield &
Eccles, 1994; Neber, He, Liu, & Schofield 2008, Senler & Sungur, 2009). For instance, Giingéren’s
(2009) study showed a significant grade level effect on elemantary students’ motivational beliefs.
More specifically, 6th grade students were reported to be more self-efficacious and have more
intrinsic interest in science. In addition, they were found to study science course for the reasons of
learning and mastering as well as showing their abilities to others than 7th grade and 8th grade
students. Results aslo indicated that 7 grade students hold more favorable motivational beliefs
compared to 8 grade students. In a separate study, Senler and Sungur (2009) found that elementary
school students (Grades 4-5) had higher levels of science self-concept and task value beliefs compared
to middle school students (Grades 6-8). However, working with 6" and 7" graders, Azizoglu and Cetin
(2009) reported that there was no statistically significant effect of grade level on students’ motivation.

The present study also identified gender differences, although small in magnitude, in all
motivational variables and active learning strategy use. For example, present study revealed
statistically significant grade level differences in students’ goal orientations. While 6™ grade students
were found to be more achievement goal oriented, g grade students were found to be more
performance goal oriented. The results indicated that although its practical significance was small,
there was a tendency from achievement goal (mastery) to performance goal as grade level increases.
Compared to 6 graders, 8" grade students more focused on getting good grades, outperforming others
and being perceived as smart. The result that 8" grade students adopted more performance goal than
6" grade students was not surprising considering the findings reported in the literature and the
situation in Turkey. In fact, although the present study did not assess the classroom goal structure
directly, the findings of the personal goal orientation give some clues about the features of classroom
goal structure in 6™ and 8" grade level. The findings may imply that as grade level increases, students
become more concentrated on preparation for nation-wide examinations in order to get a good score.
As a result, they are more likely to adopt more performance goal orientations while proceeding across
grade levels. Additionally, classroom environments where grades, tests scores and competition have a
dominative role in their education and for their selection to high schools can lead to the adoption of
performance goals more than achievement goals. Indeed, results concerning learning environment
stimulation perceptions indicated that compared to 8" grade students, 6™ grade students have a greater
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tendency to participate in science course. Because they had stronger perceptions of the learning
environment stimulation such that the science content is exciting and dynamic, the teacher uses a
variety of teaching methods, the learning environment is challenging and open to discussion, the
teacher pay attention to them and does not put a lot of pressure on them. Interpretation of these
features of classroom environment demonstrated that 6™ grade students were more likely to view their
classroom environment as more learner-centered. Consistent with the findings of the present study,
Meece et al. (2003) reported school level effect on students’ perception of learning environment. The
authors found that middle school students perceived their environment more learner-centered than
high school students did (less than 2 % of the variance). They stated that the learner-centered
classroom environment matching with the developmental needs of student can have a potential to
counterbalance negative changes in motivation during adolescence. Similar to this view, researchers
indicated that when students believe that they are encouraged for understanding, independent thinking,
peer interactions and autonomy, they become more likely to be motivated towards learning (Ryan &
Patrick, 2001). Therefore, competitive nature of the educational system which becomes more apparent
in 8" grade affects classroom practices fostering the teachers’ and students’ intentions to integrate
preparation for the nationwide exams into classroom activities can be the reason for higher levels of
performance goal orientation of 8" grade students. In literature, many studies also underlined the
tendency from mastery to performance goal orientation as proceeding across grades. Concerning a
tendency from mastery goal to performance goal, researchers suggested that the learning environment
of the classroom has an influence on the formation of the personal goal orientations. They emphasized
that when students perceive their classroom environment more performance oriented such as stressing
more getting good grades, outperforming others, they tended to develop more performance goal
whereas when they perceive the classroom goal structure more mastery oriented such as stressing
learning and improvement, they were more likely to develop mastery goal (Anderman & Young 1994;
Anderman & Midgley, 1997; Urdan & Midgley, 2003). As far as the gender differences in goal
orientations are considered, in the present study, girls found to be more inclined than boys to adopt
achievement goal and also performance goal. Compared to boys, girls focused more on learning and
improving their competence in science as well as getting good grades and doing better than others.
Anderman and Young’s (1994) study indicated that girls adopted more learning goals (i.e.
achievement goal) than boys in science course whereas boys were more ability focused (i.e.
performance) than girls. In line with the present study, girls were found to be more learning focused
than boys in different academic domains (Martin, 2004; Middleton & Midgley, 1997).

Besides, the present study revealed that as grade level increases, science learning value
decreases. Compared to 6™ grade, 8" grade students seemed to be less intensive in their perception of
important features of science learning value such as finding relevancy of science with daily life,
gaining problem-solving ability, experiencing inquiry activity and stimulating their own thinking and
satisfying own curiosity in science. This finding was consistent with the findings reported in the
literature (George, 2006; Zusho, Pintrich, Arbor, & Coppola) For example, in a longitudinal study,
George pointed out changes in students’ beliefs about the utility of science in Grade 7™ to Grade 11™.
He found that although students’ beliefs about utility of science showed an increasing trend, it
decreased after 10" grade. Earlier, Wigfield and Eccles (1994) identified a decrease in students’ task
value beliefs (usefulness and importance of the task) during the transition from 6" to 7" grade. If
students know why they learn subjects, if they know the relevancy of the subjects with daily life and if
they know where they would use related information, they can value the science learning much,
particularly in the situation that the topics become more abstract in upper grades. So teachers should
generate opportunities for students to integrate the topics with the life out of school in appropriate
situations. Concerning science learning value, girls appeared to perceive the value of science better
than boys did through engaging in science learning with the important value features such as problem
solving, thinking, finding relevancy of topics with daily life. In the present study, although the effect
size in relation to science learning value was small, the findings were promising regarding girls,
because many studies reported girls as having gender stereotyped view of science as a male domain
(Kahle, Parker, Rennie, & Riley 1993; Debacker & Nelson, 1999). Furthermore, the findings
demonstrated a decline in students’ self efficacy towards science learning as grade level increased.
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Although the grade level effect was quite small explaining 1.4 % of the variance in self efficacy; 8"
graders had a lower level of self efficacy than 6" graders indicating their low perceptions of
capabilities to perform well in science learning tasks. The possible explanation for the decrease in self
efficacy beliefs is that students can assess their capabilities in science learning more realistically as
they get older (Eccles & Wigfield 2000). The classroom environment in 8" grades may also make
them think they are less able in science learning because of the nature of classroom learning
environment being a more competitive as a consequence of high school selection exams. Research
showed a decline in students’ self efficacy beliefs in science and also in different academic domains as
proceeding across the grades (Anderman & Midgley, 1997; Urdan & Midgley 2003; Neber et al.
2008). Researchers stressed an important aspect of self efficacy as being sensitive to the features of
learning environment and suggested the way of increasing students’ self efficacy by providing them
with a challenging environment in which they can accomplish the task successfully (Linnenbrink &
Pintrich, 2003). The longitudinal study by Urdan and Midgley (2003) demonstrated the context-
specific features of self efficacy. They found that when students perceive a decrease in mastery goal
structure of the classroom, they also show a decline in self efficacy beliefs in their transition from 5%
to 6™ and 6" to 7" grade. Thus, educators can change the negative situations in favor of students
suffering a decrease in self efficacy by generating learning environment appropriate to students’
developmental needs. The current study also demonstrated that girls have stronger self efficacy beliefs
compared to boys. Although the finding of present study was in line with the findings of Britner and
Pajares (2001, 2006), majority of the studies found opposite results (Anderman & Young, 1994;
Hassan 2008; Neber et al., 2008) Concerning girls’ lower self efficacy, the researchers suggested that
providing effort related attributional feedback on girls’ achievements by the teachers may be a positive
attempt in order to cope with the negative beliefs of girls about their capabilities. They claimed that
although girls and boys do not differ in their achievement in science, girls had a lower perception of
abilities not because of having low aptitudes, because of having stereotypical perceptions of science as
a male domain.

When the effect of grade level on students’ active learning strategies are considered, the
findings pointed out that as grade level increases, use of active learning strategies decreases. Grade
level accounted for the 5.1 % of the variance in active learning strategies. Compared to 8" grade
students, 6" grade students possessed higher level of active learning strategies such that they were
more likely to make connections between previous and new learning, they tended to discuss the topic
with teachers and students in the case of difficulty during their construction of knowledge, they have a
more attempt to find relevant sources to clarify their understanding. The decrease in active learning
strategy use may be attributed to many factors such as teacher instructional strategies, classroom goal
structures, students’ adoption of different personal goals, and their self efficacy beliefs. For instance, if
teachers’ autonomy is high as Hanrahan (1998) mentioned, and if the instructional strategies are not
appropriate to create a challenging environment such as lecture format instruction, students may not
expected to think actively during the learning process. Also, if students pursue performance goal in
science, they are more likely to use superficial learning strategies such as memorization to reach their
aims with a minimal effort. On the contrary, if they pursue mastery goal, they tended to use deep
learning strategies to reach meaningful learning since such students have a desire to increase
competence and improve self (Lee & Brophy, 1996). Girls, in the present study, reported stronger
active learning strategies use than did boys. Therefore, girls were more vigorous to apply active
learning strategies during engagement in science learning activities such that they exert more effort to
link the new and previous understanding, to seek to way of understanding in face of unclear and
conflicting situations (Meece & Jones, 1996; Neber et al., 2008). For example, in Neber et al.’s study
boys found to display more use of superficial learning strategies than girls during physics learning. In
Turkey, Baser (2007) indicated that boys focus on more rote learning strategies such as memorization
and they reported lower level of the use of active learning strategies than girls in biology learning. On
the other hand, Senler and Sungur’s (2009) study revealed no gender difference with respect to
motivational beliefs. Similarly, Azizoglu and Cetin (2009) found that there was no gender difference
on 6™ and 7" grade students’ motivation.
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5. IMPLICATIONS

There can be many implications derived from this study that need great considerations from
educators. The present study found moderate grade level effect on learning environment stimulation.
In fact, research evidence suggested that motivational decline can be linked to the features of
classroom learning environment. Therefore, students’ motivation towards science learning can be
changed in desired direction by creating appropriate classroom learning environment. More
specifically, student-centered instructional strategies that address the students’ developmental needs
such as using cooperative learning strategies, discussion, and hands-on activities can be beneficial for
preventing negative changes in students’ motivation and encouraging them for science learning. Also,
teachers may emphasize the importance of learning, understanding, improving competence rather than
comparing students’ abilities, stressing grades. What is more, even there has been an effort to bring
alternative assessment techniques such as portfolio, performance work, project work in schools,
classical exams in lessons and nation-wide examinations still have dominant role in determining
students’ achievement in schools and also enrollment in high schools in Turkey. Educators should
rearrange the role of alternative assessment techniques in determining students’ achievement during
schooling. Otherwise, it is usual to identify shifts from learning-focused students to performance-
focused students. Furthermore, the relevancy of science to daily life is a strong feature of science in
order to motivate students more. This feature of science should be strongly emphasized in every
opportunity by the science teachers to make the students be aware of the importance of science and
science learning in their life. When students value the science learning and understand the utility of
science, they can be more likely to pursue science courses in high schools and to choose science
related careers for their university education as the literature indicated. Furthermore, this study found
small gender differences in students’ motivation towards science learning in favor of girls, but the
existing differences may not remain the same in proceeding years. Educators should try to maintain
and also increase the positive beliefs of girls much, because the gender stereotypic image of science as
a masculine domain is a widespread belief that may have more influences on girls’ motivation in
science than boys. From this point of view, teachers and parents should also approach girls’ science
learning free from such a stereotypic belief of science as a masculine domain.
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Genis Ozet

Son yillarda egitim ve psikoloji alanlarinda yapilan ¢aligmalar, hem biligsel faktorlerin hem de
motivasyona yonelik faktorlerin 6grenci basarisinda son derece énemli oldugunu ortaya koymustur
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(Anderman ve Young, 1994; Pintrich, Marx ve Boyle, 1993; Tuan, Chin ve Shieh 2005). Ozellikle fen
bilimleri gibi Ogrencilerin biligsel anlamda giigliikkler yasadigi alanlarda, motivasyon anlamli
ogrenmenin gerceklesmesine Onemli katki saglamaktadir. Ilgili caligmalarin sonuclarina gére
ogrencilerin hedef yonelimleri, derse verdikleri deger, beklentileri, ihtiyaclari, kaygilari, 6z-yeterlik
algilari, dgrenciden dgrenciye degisiklik gdstermekte ve dgrenmeyi oldukea etkilemektedir. Ornegin,
Bandura’ya gore (1986) kisilerin beceri, yetenek ve bilgilerinin yaninda, inaglarinin da (6z-yeterlik
inanc1) basarilarini ve davraniglarimi belirlemede 6nemli bir etkisi vardir ve kisilerin 6zyeterlik
inanglar1 duruma ve alana gore degiskenlik gostermektedir. Buna bagh olarak, bir 6grencinin 6z
yeterliligi fen ve matematik gibi alanlarda diisiik, sosyal alanda yiiksek olabilmektedir. Yapilan
arastirmalar, 6z-yeterligi yiiksek olan 6grencilerin 6grenme siirecinde daha fazla ¢aba gosterdigi ve bu
¢abalarm uzun siirdiigiinii gostermektedir. Ayrica, bu 6grencilerin derslerinde daha basarili olduklar
gozlemlenmistir. Bu algimin olumsuz oldugu durumlarda ise basarisizlik oraninin ve kaygisinin arttig
saptanmigtir (Bandura, 1977, 1994). Benzer bir sekilde, son yillarda yapilan pek c¢ok caligma
ogrencilerin hedef yonelimleri, akademik basarilar1 ve kullandiklar1 6grenme stratejileri arasinda
anlamli bir iliski oldugunu ortaya koymaktadir. Performansa yonelik hedefleri olan 6grenci kendini
digerleriyle kiyaslar ve onlardan daha basgarili, daha zeki oldugunu kanitlamak veya en basarisiz
olmamak icin calisir. Basariya (6grenmeye) yonelik hedefleri olan 6grenci akademik zorluklardan
kaginmazken, performansa yonelik hedefleri olan 6grenci kendilerini gosterebilecekleri kolay
caligmalar1 tercih ederler (Pintrich, 2000; Pintrich ve Schunk, 2002). Ancak, ilgili ¢aligmalar simf
diizeyi ve cinsiyetin Ogrencilerin motivasyonlarmi etkiledigine ve smf diizeyi artikca 6grenci
motivasyounda bir azalma olduguna dikkat ¢ekmektedir. Cinsiyetin motivasyon iizerindeki etkisini
inceleyen caligmalar ise, kizlar ve erkekler arasinda farkliklar olabildigini ortaya koymustur (6rn,
Pajares 1996; Britney ve Pajares, 2001). Bu arastirmada smif diizeyi ve cinsiyetin ilkdgretim
Ogrencilerinin fen 6grenimine yonelik motivasyonlarina (6z yeterlik, fen 6grenimine deger verme,
basar1 hedefleri, performans hedefleri), aktif 6grenme stratejileri kullanimina ve 6grenme ortamini
aligilayislarma olan etkisi incelenmistir. Calismaya 2231 (1121 erkek, 1093 kiz) altinct (n = 1164) ve
sekizinci (n = 1055) smif 6grencisi katilmistir. Veri toplama araci olarak, Tuan, Chin ve Shieh (2005)
tarafindan gelistirilen ve Baser (2007) tarafindan Tiirkce’ye adapte edilen Ogrencilerin Fen
Ogrenimine Yonelik Motivasyonu Olgegi kullanilmustir. Olgek, dgrencilerin 6z-yeterlik algisi, fen
Ogrenimine verdikleri deger, basar1 hedefleri, performans hedefleri, kullandiklar1 6grenme stratejileri
ve sinif ortamini nasil algiladiklarimi 6lgmeye yonelik olan toplam alt1 alt-boyuttan olugsmaktadir. Smif
diizeyi ve cinsiyetin adi gegen degiskenler {izerindeki etkisinin incelenmesi igin, varsayimlar1 kontrol
edildiktern sonra, iki-yonlii ¢oklu varyans analizi (MANOVA) kullanilmigtir. Analiz sonucunda, sinif
diizeyinin (Pillai’s Trace=0.11, F(6, 2170) = 45.43, p=0.00, n> = 0.11) ve cinsiyetin (Pillai’s Trace
=0.04, F(6, 2170)=14.85, p=0.000, n* = 0.039) Sgrencilerin fen 6grenimine yonelik motivasyonlari
tizerinde anlaml diizeyde etkisi oldugu belirlenmistir. Altinc1 simf 6grencilerinin 6z-yeterlik algisi,
basariya (6grenmeye) yonelik hedefleri, fen dersine verdikleri deger sekizinci siif 6grencilerine gore
daha yiiksek seviyelerde bulunmustur. Ayrica altinci siif ogrencilerinin anlamhi 6grenmeyle
sonuclanan 6grenme stratejilerini daha iist seviyelerde kullandiklari ve sinif ortamini ¢ok daha
eglenceli ve 6grenci katilimia yonelik olarak algiladiklarini ortaya koymustur. Diger taraftan, altinci
smif Ogrencilerinin yeteneklerini baskalarma gostermek, en iyi 6grenci olmak ve en iyi notu almak
gibi hedef yonelimlerinin sekizinci siif 6grencilerine gére daha diisiik seviyede oldugu bulunmustur.
Ilgili literatiirle uyumlu olarak (Eccles ve ark., 1993; Giingéren, 2009; Wigfield ve Eccles, 1994;
Neber, He, Liu, ve Schofield 2008, Senler ve Sungur, 2009), bu sonuglar genel olarak simif diizeyi
arttikca Ogrencilerin motivasyonlarinda bir diisiis oldugunu gostermektedir. Ayrica, Ggrenci
motivasyonu ve fen derslerinde kullanilan 6grenme stratejileri a¢isindan kizlar ve erkekler arasmda da
fark oldugu ve kizlarin fen derslerindeki motivasyonlarinin erkeklere gore daha yiiksek oldugu
bulunmustur. Cinsiyet ve sinif diizeyi arasinda fen derslerine verilen deger haricinde (F(1, 2175) =
7.19, p<0.008, * = 0.003), hi¢bir degisken i¢in anlamli bir etkilesim bulunmamustir. Ogrencilerin fen
derslerine verdikleri degere yonelik etkilesim gozoniine alindiginda, altinci simifa devam eden kiz
ogrencilerin diger 0grencilere gore fen derslerine daha fazla deger verdikleri ve fen derslerini daha
fazla 6nemsedikleri ortaya konmustur. Bu galismanin sonuglari fen derslerindeki sinif i¢i etkinliklerin
Ogrenci motivasyonunu arttirmaya yonelik olarak gdzden gegirilmesi gerekliligini ortaya koymaktadir.
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Yapilan pek ¢ok arastirma 6grencilerin sinif ortamini nasil algiladiklarinin motivasyonlar1 iizerinde
onemli bir etkisi oldugunu gostermistir. Bu nedenle 6grencilerin derste gordiikleri konular ve gilinliik
hayatlar1 arasinda baglantiy1 kurabildikleri, kendi gelisimlerini gozlemleyebildikleri ve arkadaslariyla
birlikte caligsabildikleri etkinliklerin yer aldigi 6grenci merkezli simif ortamlarmin olusturulmasina
ihtiya¢ duyulmaktadir. Bu tiir smif ortamlarinda 6grenciler arkadaslariyla yarismak ve en iyi 6grenci
olmak gibi hedeflerden ¢ok arkadaslariyla isbirligi icersinde g¢alisarak 6grenmeye yonelik hedefler
gelistirebilirler ve bu durum onlarin 6z-yeterlik algisimin yiikselmesine katkida bulunabilir. Ayrica
giinliik hayatla baglantinin kuruldugu etkinliklere yer verilmesi 6grencilerin derslere verdikleri 6nemi
de arttiric1 yonde bir etki yapabilir.
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