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ABSTRACT : This study aims to search students' science learning motivation in relation with some variables
(such as having a separate study room at home and a personal computer) and the effect of motivational factors
on students' science achievement. In the study, descriptive corelational survey model has been used to examine
students' motivation in relation with some variables and to search the relationship between students' science
learning motivation and their TEOG exam scores. The sample of the study consisted of 232 8" grade students
attending 3 state secondary schools in Kahramanmaras during 2013-2014 academic year. Students' motivation
level has been determined by administering SMTSL. Students' average scores of the TEOG exam have been
considered as their science achievement. The findings show that female students’ motivation level is higher than
the male students. In addition, it has been observed that female students’ motivation is higher in sub-categories
of active learning strategies, science learning value and achievement goal. There is a direct relationship
between the students’ motivation and their TEOG scores. This shows that students with higher levels of
motivation have higher success in TEOG.
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I. Introduction
The There are many factors effect students learning in science education. These factors are not just cognitive but
also affective factors [1]. Motivation is one of these affective factors. Generally motivation can be determined as
the personal interest to participate in an activity, to learn or study a subject [2] [3] [4]. The motivation level of a
student can be determined by some academic behaviors such as doing the assignments, continuing the lectures
regularly [5].

Motivation isn't a concept with a single dimension, it has many sub-dimensions. Although the
dimensions of motivation collect under different names in various studies, there are some sub-dimensions
generally accepted in the literature. One of them is self efficacy. Individual's beliefs about the capability of
themselves to cope with particular situations can be defined as self -efficacy [6] [2] [7]. According to Pajares
(2003), students' perceptions relating to themselves holds an important place in academic success or failure [8].
Also, students' previous success or failure affects their self-efficacy. Self-Efficacy effects student's willingness
to participate in an academic task, effort spent in fulfilling the task and it also affects the level of anxiety in the
academic activities. Self-confident students have less anxiety during an academic assignment.

Niemczyk and Savanye (2001) state that, when compared with students low self-efficacy, students with
high self efficacy beliefs don't give up when faced with difficulties and even work patiently longer [7].
According to Linnenbrink and Pintrich (2002), students' self-efficacy beliefs effect their academic achievement
[2]. According to Tuan, Chin, Tsai and Chen (2005), students construct new information on their previous
learning by using their own learning strategies and these learning strategies have connections with their
motivation towards learning [9]. Science learning value is one of the motivational factors. Howey (1999)
identifies science learning value as the level of students' evaluation of an academic achievement as interesting
and important [10]. When the science learning value is greater, the participation of students in the learning task
is greater. Individual's goals towards learning tasks can be defined as performance goal and achievement goal
[9]. In the literature, the concept of intrinsic motivation can be used instead of the concept of performance goal.
Intrinsic motivation can be defined as participating in a learning activity for learning more about a subject or
just for curiosity [11] [4] [12] [3]. Students with high intrinsic motivation have higher academic achievement.
The studies [13] [14] [15] [16] display that intrinsic motivation effects academic achievement positively. The
other name of achievement goal is extrinsic motivation. Extrinsic motivation can be defined as participating in a
learning assignment to to be more successful than others, demonstrate the others his/her ability, to get a reward
[11] [17] [3] [18].When the studies relating to the motivation and its' sub-dimensions investigated, it is seen that
students perform better when they are motivated [11].

The Study Presented at the XI. National Conference of Science and Mathematics Education, 11-14 Sep. 2014, TURKEY

www.ijhssi.org 53|Page



Searching for the relationship between secondary ...

Studies reveal that there is a positive relationship between motivation and academic achievement [19]. For
example, Hardwick (1996) searched for the 5th, 8th and 11th graders exam performance and their motivation,
the results of the study displayed that motivation was one of the factors that affect students' performance and the
students with higher motivation had higher academic performance when compared with the others [20].
Similarly, Iflazoglu and Tiimkaya (2008) searched for the relationship between 4th year pre service primary
school teachers academic achievement and motivation in drama class [21]. The results of the study displayed
that there was a positive correlation between motivation and academic achievement.

Sankaran and Bui (2001) searched for the motivation and the academic performance of university
students, and the results of the study reveal that motivation was a significant predictor of academic achievement
[17]. As seen in the given studies, motivation is a factor affecting students' academic achievement in levels of
education. Therefore, searching for the relationship between motivation and its' sub-dimensions with students'
science achievement will provide important data for determining the factors effecting learning and designing
learning environments.

I1. Aim of the Study
The study aims to search students' science learning motivation in relation with some variables (such as having a
separate study room at home and a personal computer) and the effect of motivational factors on students' science
achievement.

I11. Method
In the study, descriptive corelational survey model has been used to examine students' motivation in relation
with some variables and to search the relationship between students' science learning motivation and their
TEOG exam scores.

3.1. Samples

The sample of the study consisted of 232 8™ grade students attending 3 state secondary schools in
Kahramanmaras during 2013-2014 academic year. 86 of the students attend in a school located in a closer small
town to Kahramanmaras (School 1), 89 of the students attend in a school located in suburban parts of
Kahramanmaras (School 2) and 57 of them attend in a school located in the city center (School 3). The schools
have been chosen by considering convenience sampling method and in these schools the students have been
chosen randomly for the study. The demographic characteristics of the students have been given as percentage
and frequency in Table 1.

Table 1. The Demographic Characteristics of the Students

Feature N %
School 1 86 37,1
Schools School 2 89 38,4

School 3 57 24.6
Male 116 50

Gender Female 116 50

Study room Yes 149 64,2
No 83 35,8

Computer Yes 105 45,3
No 127 54,7

3.2. Data Collection Tools

3.2.1. Student Motivation towards Science Learning Questionnaire (SMTSL): Students' motivation level has
been determined by administering SMTSL. The SMTSL has been developed by Tuan, Chin & Shieh (2005) [1]
to determine students' motivation and adapted by Yilmaz and Huyugiizel-Cavas (2007) to Turkish [22]. The
questionnaire is consisted of 33 items (25 of the positive statements , 8 of them negative statements). It is a five
point likert type questionnaire and consisted of six sub-scales. The sub-scales and number of its' items are given
below:

STMSL 1: Self efficacy (7 items)

STMSL 2: Active learning strategies 7 items)

STMSL 3: Science learning value (5 items)

STMSL 4: Performance goal (3 items)

STMSL 5: Achievement goal (5 items)

STMSL 6: Learning environment stimulation (6 items).
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The Cronbach Alpha Coefficient of the original version of the questionnaire is 0,89, the Cronbach
alpha coefficient of the Turkish version is 0,87 and for this study is is calculated as 0,92. The positive statements
in the questionnaire are coded as "completely agree=5, agree=4, undecided=3, disagree=2 and completely
disagree=1" and the negative statements are coded in reverse. In this study, there hasn't been any efforts to
increase students' science learning motivation, the current situation has taken into consideration.

3.2.2. TEOG Exam

TEOG exam has been prepared by the Ministry of Education and administered to 8th grade students. Is
aims to determine students' academic achievement in science class. The exam is implemented in the autumn and
spring semesters. The exam is consisted of 20 multiple choice items and the results are evaluated by the
Ministry of Education. Students take 5 points for each of the right answer and null point for the wrong ones. The
average of the autumn term TEOG exam and the spring term TEOG are considered as students science
achievement. The validity and reliability analysis of the TEOG exams have been calculated by Ministry of
Education.

Correlation and regression analysis have been conducted for data analysis. Prior to the regression
analysis, if there is a relationship between dependent and independent variables should be determined by
correlation analysis [23]. Therefore, in this study, Pearson correlation analysis has been conducted to determine
the relationship between students SMTSL scores and TEOG scores. Basic regression analysis has been
conducted to determine if the SMTSL scores of the students are predictive of their science achievement.
Additionally, in the study independent samples t-test, %, frequency and arithmetic mean values have been used.
p<0,05 has been considered to be significant. While evaluating arithmetic mean scores, the score range is
determined as 4/5 = 0,80 by considering Range/Group number” formula [24]. According to this scores between
1,00-1,80 in the range of completely disagree; scores between 1,81-2,60 in the range of "disagree"; scores
between 2,61-3,40 in the range of "undecided"; scores between 3,41-4,20 in the range of "agree™; scores
between 4,21-5,00 in the range of "completely agree" are determined.

IV. Findings
Students' arithmetic means of SMTSL and TEOG exam scores have been given in Table 2.
Table 2. Arithmetic means of SMTSL and TEOG exam scores

N M SS
SMTSL 1 232 3,74 0,71
SMTSL 2 232 3,86 0,80
SMTSL 3 232 3,94 0,83
SMTSL 4 232 3,20 0,90
SMTSL 5 232 3,96 0,95
SMTSL 6 232 3,59 0,83
Total SMTSL 232 3,75 0,61
TEOG 232 56,20 20,27

Table 2 displays that the mean of students' SMTSL scores (M = 3,75) are in the range of "agree". The mean
scores of the sub-scales are in the range of "agree™ except of the SMTSL 4. The mean score of SMTSL 4 is in
the range of "undecided". Accordingly, it can be said that students have a high level of motivation to learn
science. The mean scores of Teog exam is 56.20. The mean scores of the SMTSL and its' sub-scales according
to gender are displayed in Table 3.

Table 3. The mean scores of SMTSL according to gender

Gender N M SS df t p

SMTSL 1 Female 116 3,82 0,72 230 1772 0,078
Male 116 3,66 0,70

SMTSL 2 Female 116 4,00 073 230 2,830 0,005
Male 116 371 0,85

SMTSL 3 Female 116 4,06 077 230 2185 0,030
Male 116 3,82 0,87

SMTSL 4 Female 116 3,22 0,87 230 0411 0,682
Male 116 3,18 0,94

SMTSL 5 Female 116 415 084 230 3,037 0,003
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SMTSL 6

Total SMTSL

Male
Female
Male
Female
Male

116
116
116
116
116

3,78
3,69

3,50
3,87

3,64

1,01
0,83

0,83
0,57

0,63

230

230

1,796

2,898

0,074

0,004

Table 3 displays that the SMTSL scores of male and female students are statistically different
(t(230) = 2,898; p = 0,004 < 0,05). The SMTSL score of the female students are statistically higher thn the
scores of the male students. When the scores of the subscales compared, for the SMTSL 2(t(230) = 2,830; p =
0,005 < 0,05); for the SMTSL 3 t(230) = 2,185; p = 0,03 < 0,05) and for the t(230) = 3,037; p = 0,003 < 0,05),
there is a significant difference in favor of the female students. But there is no statistically meaningful difference
for the SMTSL 1 t(230) = 1,772; p = 0,078 > 0,05); for the SMTSL 4 (t(230) = 0,411; p = 0,682 > 0,05) and for
the SMTSL 6 (t(230) = 1,796; p = 0,074 > 0,05). The mean scores of the SMTSL and its' sub-scales according

to having a study room are displayed in Table 4.

Table 4. The mean scores of SMTSL according to having a study room

Study room N M SS df t p

SMTSL 1 Yes 149 378 071 230 1,127 0,261
No 83 367 0,72

SMTSL 2 Yes 149 393 0,74 230 1,751 0,081
No 83 373 0,9

SMTSL 3 Yes 149 397 081 230 660 0,510
No 83 389 087

SMTSL 4 Yes 149 312 095 230 -1,789 0,075
No 83 334 08

SMTSL 5 Yes 149 404 088 230 1625 0,106
No 83 383 1,04

SMTSL 6 Yes 149 367 083 230 1909 0,057
No 83 346 082

Total SMTSL Yes 149 3,80 057 230 1513 0,132
No 83 367 068

Table 4 shows that students' total SMTSL scores and its' sub-scale scores aren't differed by having a study room
(t(230) = 1,513; p = 0,132 > 0,05). The mean scores of the SMTSL and its' sub-scales according to having a
computer are displayed in Table 5.

Table 5. The mean scores of SMTSL according to having a computer

Computer N M SS df t p

SMTSL 1 Yes 105 3,76 0,70 230 0,475 0,635
No 127 3,72 0,72

SMTSL 2 Yes 105 3,89 0,78 230 0,549 0,584
No 127 3,83 0,82

SMTSL 3 Yes 105 3,97 0,83 230 0,518 0,605
No 127 3,92 0,83

SMTSL 4 Yes 105 3,04 0,98 230 -2,504 0,013
No 127 3,33 0,82

SMTSL 5 Yes 105 4,04 0,93 230 1,098 0,273
No 127 3,90 0,96

SMTSL 6 Yes 105 3,69 0,78 230 1,650 0,100
No 127 3,51 0,87

Total SMTSL Yes 105 3,78 0,59 230 0,707 0,480
No 127 3,73 0,63
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Table 4 shows that students' total SMTSL scores and its' sub-scale scores aren't differed by having a computer
(t(230) = 0,707; p = 0,480 > 0,05). For the sub-scales, there is no statistically meaningful difference for the
SMTSL 1 (t(230) = 0,475; p = 0,635 > 0,05); SMTSL 2 (t(230) = 0,549; p = 0,584 > 0,05); SMTSL 3 (t(230) =
0,518; p = 0,605 > 0,05); SMTSL 5 (t(230) = 1,098; p = 0,273 > 0,05) and SMTSL 6 (t(230) = 1,650; p = 0,10 >
0,05). But for the SMTSL 4, there is a significant difference in favor of the students who doesn't have a
computer. Students who doesn't have a computer have higher performance goal level than the students who have
a computer. Prior to the searching if the SMTSL scores predict TEOG scores, basic hypothesis of the regression
analysis have been tested. According to this, Table 6 displays the correlation analysis and the Figure 1 displays
the scatter plot diagram.

Table 6. The correlation between SMTSL and TEOG scores

TEOG
Pearson Correlation SMTSL 1 ,409(**)
Sig. (2-tailed) ,000
Pearson Correlation SMTSL 2 ,358(**)
Sig. (2-tailed) ,000
Pearson Correlation SMTSL 3 ,361(**)
Sig. (2-tailed) ,000
Pearson Correlation SMTSL 4 021
Sig. (2-tailed) 747
Pearson Correlation SMTSL 5 ,404(**)
Sig. (2-tailed) ,000
Pearson Correlation SMTSL 6 ,272(*%)
Sig. (2-tailed) ,000
Pearson Correlation Total 0,439
Sig. (2-tailed) 0,000

** Correlation is significant at the 0.01 level (2-tailed).

Table 6 displays that there is a high positive correlation between students total SMTSL scores and TEOG scores
(Pearson r = 0, 439; p = 0,000 < 0,01). When the correlations of TEOG scores with the sub-dimensions of
SMTSL, except of the SMTSL 4, there are high positive correlations between TEOG scores and all other sub-
dimensions.

100,00 7]

80,00 ]

60,00 7

Teog

40,00 ]

20,00 7]

Fen Motivasyon

Figure 1. Scatter plot Diagram
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When the Fig. 1 examined, it is seen that there is a linear correlation between students' motivation score
(SMTSL) and their science achievement score (TEOG). The plots which defines students' achievement and
motivation scores have been gathered around a linear line. The data of correlation analysis and scatter plot
diagram display that regression analysis can be conducted. Table 7 shows the regression analysis results which
is conducted to determine the effect of students' motivation level on their science achievement.

Table 7. Regression Analysis
Dep.var. Indep.var. R2 t B F p

TEOG SMTSL 0,193 7,419 0,439 55,043 0,000

The findings display that SMTSL scores predict students' science achievement statistically meaningful. SMTSL
scores explain approximately 19 % of the total variance in science achievement (p = 0,000 < 0.001).

V. Results and Discussion

Within the scope of the study, it has been researched whether there is a relationship between the
motivations of 8th grade students and having a study room and computer and between the motivations of
students and academic success in their science lessons. The findings show that female students’ motivation level
is higher than the male students. In addition, it has been observed that female students’ motivation is higher in
sub-categories of active learning strategies, science learning value and achievement goal (Table 2).

The motivation levels of students do not change in accordance with whether they have a study room or
not. While a difference in the students’ motivation levels have not been observed depending on whether they
have a computer or not, it has been observed that students who do not have a computer have higher levels of
performance goal.

There is a direct relationship between the students’ motivation and their TEOG scores. This shows that
students with higher levels of motivation have higher success in TEOG. In other words, as the motivation levels
of students increase, their academic success in science lessons also increase. Studies in literature support the
findings of this study as well. For example, Rana, Mahmood and Reid (2015) display that students' motivation
has a significant effect on their academic performance [25]. Additionally, Areepattamannil, Freeman, Klinger
(2011) examine the effect of motivation on students' science learning and their results display that motivation
effects science learning, science beliefs and achievement [26]. There are some more researches which display
that students' motivation play an important role on their academic achievement [27] [28] [5] [17] [19].

The findings have shown that with the exception of performance goal, there is a significant relationship
between TEOG and all of the sub-factors. In other words, as self efficacy, use of active learning strategies,
science learning value, achievement goal and learning environment stimulation increase, students’ academic
success in science lessons increase as well. Beliefs of self-sufficiency are beliefs an individual has about his
own skills while carrying out any kind of task. When the self-sufficiency beliefs of the individual are high, the
individual trusts himself more and acts with more courage in carrying out a task. An individual’s trusting
himself increases his success as well. When the literature studies are analyzed, it can be seen that similar results
have been achieved in various studies as well. For instance, Douglas (2006) has conducted a research on the
course grades of college students from different grade levels and motivation factors and has discovered that self-
sufficiency with academic success gave the highest correlation [29]. Klomegah (2007) in his study has shown
that there is a high correlation between the academic performances of college students and their self-sufficiency
[30].

The findings of the study show that students’ academic success in science lessons increases in
accordance with how they use active learning strategies. Students structure information themselves when they
are learning. Therefore, it is important that students use their own learning strategies which structuring their
learning.

The findings of the study show that students’ academic success in science lessons increases as the
science learning value level increases. Students’ valuing the work they do, seeing the lesson as important
increases their approach to learning and learning itself as well.

The findings of the study show that there is no significant relationship between performance goal and
academic success. Similarly, in a study in which he has analyzed the relationship between course grades of
college students and motivation factors, Douglas (2006) has not been able to find a significant relationship
between course grades of students and their extrinsic motivation [29]. Performance goal or in other words
extrinsic motivation expresses that students participate in a learning activity with the expectation to be rewarded
or with the purpose of competition. Students’ extrinsic motivation is not desired to be high; because it is difficult
to provide the continuation of extrinsic motivation. In performance goal or extrinsic motivation, the reward put
forward for the student may not be appealing or it may lose its appeal by time.
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Although rewards are given for the desired behaviors to be gained within the class environment, their efficiency
is a subject of argument [12]. If a student is told that he will be given a desired reward if he participates in a task
or completes a task successfully, when the student comes face to face with the same situation again and no
reward is given, he may wish to carry out the task less. Being tied to a reward very strictly and very frequently
damages the realization of the desired task in the long run [12]. Therefore, it is a pleasing result that a significant
relationship has not been found between the extrinsic motivations of students and their success.

The findings of the study have shown that there is a meaningful relationship between students’
achievement goals and their academic success. Another term used for achievement goal is intrinsic motivation.
It has been observed that as students’ intrinsic motivations increase, their academic success in science classes
increase as well. Similarly, JuriSevi¢, Glazar, Puc¢ko and Devetak (2008) search for the intrinsic motivation of
primary school teachers for science learning and their academic achievement and their findings display that
there is a significant correlation between intrinsic motivation and academic achievement [31]. Also, Bryan, Glyn
and Kittleson (2011) examine students’ science learning motivation [32]. The findings of the study reveal that
there are significant correlations between intrinsic motivation, self efficacy and academic achievement. It is seen
in other works as well that intrinsic motivation is an important characteristic of academic success [33][13] [34].

The findings show that there is a significant relationship between learning environment stimulation and
the academic success of students in science classes. It is seen that the encouragement of learning environment
increases the success of students. Evaluation of learning environment as appealing by the students positively
affects learning. Students learn better when they are interested in and curious about a subject. Therefore, a well
designed learning environment encourages students to learn.

V1. Conclusion and Suggestions

As it can be seen in the findings of the study and in other studies in literature and in studies mentioned
above, motivation and motivation factors influence students’ success. As students’ motivation towards their
course increases, their academic success in that course increases as well. Therefore, it is important to increase
students’ motivation towards science classes. Highly motivated student are more willing to participate in the
lesson. For this reason, teachers need to arrange their teaching methods as to increase the motivations of
students. It is important to identify the skills and learning needs of students in increasing their motivations.
Therefore, if it is desired for students to value the work they do, then activities directed towards their needs
should be carried out. In order to be able to increase students’ science learning value levels, the place of the
information which they will be learning and where they can use this information should be explained to them.
When students do not understand how the information taught is related to their lives, they may not give
importance to these subjects and may experience fear when they think that many of the things taught to them are
not related to life. Students are motivated by their interests. In order to stimulate this interest, teachers should
allow students to work on projects which are related to them and which can be applied to real life situations [11]
This will motivate students towards learning and will increase their intrinsic motivation as well. In order to
develop student’s self-esteem, students need to be allowed to experience the feeling of success. Therefore,
making sure that students are present before teaching the lessons will allow education to be given in accordance
with the levels of students. When education is given in accordance with the levels of students, students will
progress in line with their accumulation and skills and thus will not experience the feeling of failing.
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