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ABSTRACT 

The purpose of this study was to examme the effects of science self­

efficacy, science achievement motivation, attitudes toward science and 

gender on science performance of high school students, and to show the 

difference between males and females among the variables. A total of 202 

grade 10 students (108 males and 94 females) were involved in the study 

from Debre Brehan General Secondary School. A t-test and multiple 

regression analysis were employed to analyze the data. The result 

indicated statistically significant gender difference in science self-efficacy 

(chemistry, physics and biology) and science performance (chemistry, 

physics and biology). There were also significant gender difference in 

students' attitudes toward chemistry and physics. However, there were no 

significant gender difference in students' attitude towards biology and in 

science achievement motivation (chemistry, physics and biology). Multiple 

regression analysis also showed that science self-efficacy, SCIence 

achievement motivation, attitude towards science and gender significantly 

contributed to the variation in science performance. Because of the 

significance difference observed between male and female students, and 

significant contribution of independent variables on science performance, 

recommendations are forwarded for the concerned bodies. 
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CHAPTER ONE 

1. INTRODUCTION 

1.1. Background of the Study 

Education is the key to development and plays a pivotal role in the 

process of development. Eventually, it is the fact that science and 

technology are twin instrument in the economic growth of any society 

(Mpuch a na and Nkoma ,1999) . 

In turn, science and technology are dependent on the basic science, i.e., 

biology, chemistry, mathematics and physics . Expertise in these subjects 

is necessary, and hence the development of human resources in the 

basic sciences is a necessary condition in the development process. 

Depending on educa tional system prevailing in a specific country either 

integrated science at the junior secondary, or the separate SClence 

subjects In senior secondary school SClence appears to be the 

development of scientific skills, favorable attitudes a nd concepts, but 

greater emph asis is on the acquisition of basic concepts and problem 

solving skills. The contents are drawn from physical, biological, health 

and agricultural sciences. 

According to Theodros's (1 999) description, secondary education is 

usually the first level where pupils learn sciEnce as a separate subject in 

a systematic way. Historica lly, this is true in most countries, primary 



personal acquaintance with a scientist in general attract many more men 

than women. Although there are many interconnected reasons for their 

state of affairs, one component is women attitudes toward science. 

Motivational factors are a lso crucial to an individual whenever a person 

achieves anything significant as a result of learning and feeling. Based on 

Weiner's (1990) explanation, achievement motivation described to 

accomplish something difficult to master ideas to manipulate or organize 

persons and objects in physical environment and motivated persons 

prefer working independently. Moreover, achievement oriented persons 

try to overcome obstacles not only to attain a high standard and excellent 

but also to surpass the success of other. 

~ Klein (1982) also demonstrated that people with high achievement 

motivation are more motivated to perform in achievement conditions, 

more likely to prefer tasks of intermediate difficulty, respond to at more 

efficient level and persist longer in the face of failure when compared to 

people with low achievement motivation. 

To sum up, the above information indicates that there exists a certain 

type of relation between personality variables such as self-efficacy, 

attitude, achievement motivation, gender difference and academic 

performance. 
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1.2. Statement of the Problem 

The cognitive factors a nd the non-cognitive factors have their own 

contributions on the academic performance of students. As shown in the 

background section, many researchers have attempted to identify the 

contributions of non-cognitive or personality factors in explaining 

academic performance of students in different groups, indifferent levels 

and different disciplines. 

The purpose of this study is to investigate the influen ce of these non­

cognitive fac tors (self-efficacy, achievement motivation, attitudes and 

gender difference) on the academic performance of high school students. 

Therefore, the following questions a re ra ised in the study. 

1. Do ma le and female students d iffer significantly on SCIence self­

efficien cy, SCIence achievement motivation, attitudes toward 

science and science subj ects performance? 

2. Do gender, science self-efficacy, science achievement motivation 

and attitudes toward science separately or jointly contribute to the 

variation in science subjects performance (score of grade 10 

students)? 

1.3. Objectives of the Study 

The general objective of the present study is to investigate the 

relationship between gender, science self-efficacy, science achievement 

5 



contribute students' achievement to be low and minimize female 

students' number and to take necessary measures, to improve the 

students' enrollment in the natural science stream. 

Therefore, the importance of this study is given as follows: 

l. It can help for teachers to study the behavior of their students a nd 

encourage the development of appropriate trait, a nd discourage the 

inappropriate ones. They can a lso make the necessary 

instructiona l adjustments. 

2. The study may m ake science teachers aware of their students' 

environment and other factors can influence on s tudents' 

performance in science subjects. 

3. It can show the reasons why female students are less in number in 

prepa ratory natura l science stream, than social science stream 

female students. 

4. It will be a source of informa tion for authori ties and concerned 

policy makers of the science subjects in the secondary level. 

5. Counselors a lso will be benefited from the result of this s tudy to 

hel p students who have a problem In sCience subjects 

performan ce. 

6. It will provide information for those who are interested In making 

further research in science subject a reas. 

7 



1.5. Operational Definition 

1. Attitudes: refers to students' tendency to react with sCience 

subjects. 

2 . Achievement Motivation: refers to stu dents' perceived self­

competence and intrinsic value to be effective with science 

subjects. 

3 . Performance: students' scien ce subjects achievement as indicated 

by their scores on a test constructed by subject teachers. 

4. Self-efficacy: refers to an individua l's expectency in his or her 

capability to orgamze and execute the behavior needed to 

successfully perform science subjects. 

5 . Science- refers to subjects such as chemistry, physics and biology 

1 .6. Delimitation of the Study 

The study was delimited only to grade 10 s tudents. The study area was 

in DebreBrhan town, DebreBrehan General Secondary School. It was 

confined in one high school and 202 students were sampled from a total 

number of 2063 students in the high school. Moreover, the study 

delimited the effects of these, four variables , sciences self-efficacy, 

science achievement motivation, a ttitudes towards scien ce and gender 

difference, on scien ce performance and relationships between the 

variables listed above . 
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CHAPTER TWO 

2. REVIEW OF RELATED L1TRATURE 

In this section an effort was m ade to bring the works of different scholars 

and researchers on self-efficacy, achievement motivation, attitudes and 

academ ic performance. 

In general, the review of litera ture attempts to focus on the following 

questions. 

1. What are the m eanings of self-efficacy, achievem ent motiva tion and 

attitude? 

2. Are there significant gender difference in self-efficacy, achievement 

motivation, attitude and performance? 

3. How are these, self-efficacy achievement motivation a nd attitude 

related to academic performance? 

2.1. Self- Efficacy Beliefs 

Bandura (1986) cited in Zeldin and Pajares (2000) defines self-efficacy as 

people's judgment of their capabilities to organize a n d execute courses of 

action requires attaining designated types of performance. A person with 

a well developed sense of efficacy will behave s trongly in his or her 

capacity, to carry out a task, invest effort in the activity, per s ist in the 

face of difficulty and have an optimistic out look. Persons with low level 

of self-efficacy have little confidence in their capacity to carryout a task, 
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and this can result in avoidance of difficult tasks, low aspiration , weak 

commitment to goals and pessimistic out look (Pajares, 1996). 

Self-efficacy beliefs a lso influence individuals' thought patterns and 

emotion. High self-efficacy helps to create feelings of serenity in 

approaching difficult tasks and activities. Conversely, people with low 

self - efficacy may believe that things are tougher tha n they really are a 

belief that foster a nxiety, stress, depression, and narrow vision of how 

best to solve a problem. Although inefficacious individuals usually avoid 

challenging tasks. When they do attempt them give up more easily than 

individuals with high efficacy. When inefficacious fail, they attribute the 

unsuccessful result to a lack of ability and tend to lack faith in their 

capabilities. When they succeed, they are more likely to attribute their 

success to external factors (Sandura, 1977). If students m aster a 

challenging task with limited assistan ce their levels of self-efficacy rise 

(Sandura et aI., 1996; Schunk, 1984). 

Sandura (1995) cited m Pajares (1997) contrasts people with different 

sense of efficacy. 

People who have a low sense of efficacy in given domain shy away 

from difficult tasks, which they view as personal threats. They have 

low aspirations and w eak commitments to the goals they choose to 

pursue when faced difficult tasks, they dwell on their personal 

deficiencies, the obstacles they will encounter, and all kinds of 

adverse outcomes rather than concentrate on how to perform 

successfully. They slacken their efforts and give up quickly in the 
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face of difficulties . They are slow to recover their sense of efficacy 

following failure or setbacks. Because they view insufficient 

performance as a deficient aptitude it does not retire much failure 

for them to lose faith in their capabilities. They fall easy victim to 

stress and depression. 

On the other hand 

People who have strong beliefs in their capabilities approach difficult 

tasks as challenges to be mastered rather than as threats to be 

avoided. Such an affirmative orientation fosters interest and 

engrossing involvement in activities. They set them selves challenging 

goals and maintain strong commitment to them. They invest a high 

level of effort in what they do and heighten their effort in the failure 

and setbacks. They remain tasks focused and think strategically in 

the face of difficulties. They attribute failure to insufficient effort, 

which supports a success orientation. They approach potential 

stressors or threats with the confidence that they can exercise some 

control over them. Such an efficacious out look enhances performance 

accomplishment, reduces stress, and lowers vulnerability to 

depression. 

It is importa nt to note that academic self-efficacy beliefs vary according 

to subject matter, in that students may have high self-efficacy in one 

subject and not in a nother: mathematics self-efficacy is independent of 

writing self-efficacy depending on their mastery and vlcanous 

experiences in each subject. 

The variations of self-efficacy beliefs between the individuals influence on 

career sdection and aspiration. The stronger the students' beliefs in 

their efficacy, the more occupational options they consider possible, the 

greater the interest they show in them, the better they prepare 
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themselves educationally for d ifferent career persuits, and the greater 

persistence and success in their academic course work 

According to Hackett and Betz (1 989), Schunk and Pajares (2001) 

identified four sources of efficacy expectations; mastery experiences (the 

first a nd most powerful source), Vlcanous expenences, verbal 

persuasions, and physiological a nd emotional states. 

The most influential of these factors, m astery experiences, which refers 

to individuals experiences with success or failure in past situation. 

Information gathered from these experiences is then interna lized. Past 

successes ra ise self-efficacy and repeated failures lower it, which 

indicates to individuals' their levels of capability (Bandura, 1977; 

Pajares, 1996, 1997; Swanson and Woitke, 1997) . 

Vicarious experiences a re often acquired through observation and 

interpretation. In observing the modeling behavior of others, the learner 

is able to reflect on past experiences with such behavior and make 

meaning of its releva nce in new situation. Vicarious experience is 

particularly powerful when observers see similarities in some attribute 

and then assume that the model's performance diagnostic of their own 

capability (Bardura, 1977; Pajares, 1996) 

Verba l persuasIOn tries to convince individua ls, who may doubt their 

capabilities that they possess, the skills needed for su ccess at a given 

task. Encouragement supports career related self-efficacy, criticism 
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hampers it. Families, friends, and teachers who their own agendas may 

advertently (or even overtly) limit the educational and vocational 

progressIOn by discouraging certain occupational interest choices, and 

engagement (Bardura et aI., 1996; Hackett and Betz, 1989; Pajares, 

1997) 

In education, verbal persuasion delivered by teacher often takes the form 

of the verbal feed back, evaluation, and encouragement. Persuasion 

must be realistic, sincere, and a credible source. Otherwise, it can 

negatively affect students' self-efficacy beliefs (Bandura, 1977). 

Physiological state implies that failure, or some degree of performance 

improvement, can result if a person fearing failure is in a hyperactive 

state (Bandura, 1977). A physiologically hyperactive state includes a 

symptoms experienced during "fight or flight" responses of the autonomic 

nervous system. Emotional state refers to the mood one is in when 

performing. Such as feeling anxious. Depending on the mood, emotional 

state can either positively or negatively affect interpretation of an event's 

outcome (Bandura, 1977). In addition to the four factors that determine 

general self-efficacy, aptitude, attitude and attributions are found to 

predict science self-efficacy (Hackett and Betz, 1989). 

According to Bandura (1977), self-efficacy judgments are dependent on a 

particular domain. In other words they are domain specific. This means 

13 



that high self-efficacy judgments in a particular area are not necessarily 

indicative of high self-efficacy in other domains. 

In general, according to Pajares (1996), self-efficacy is a socia l cognitive 

theory of personality which postulates a triadic reciprocal interaction 

between individual's personal factors, environmental events, and 

behavior . 

2.1.1. Self-Efficacy and Gender Difference 

The relation between gender and self-efficacy is a focus of this research. 

In general, many researchers show that boys and men tend to be more 

confident _ than girls and women in academic areas related to 

mathematics , science a nd technology (H ackett and Betz, 1989; Pajares 

a nd Miller, 1994; Yalew, 1997). It has been further noted that females 

have lower self-efficacy for scientific occupation and occupations 

requmng quantitative skills (Zeldin and Pajares, 2000). Women's 

continued under representa tion in the relatively higher paying, higher 

status, scientific and technical fields has been partially expla ined by 

their lack of preparation rela tive to men in mathematics (Goldman and 

Hewit, 1976; Hackett and Betz, 1989). In other studies, researchers 

revealed that fema le students take significantly fewer mathematics 

rela ted courses than male students do in both high school a nd college, 

and fewer women than men elect to major in mathematics relate.d 

courses(Tamir, 1988; Asefa and Carkiyogy, 2002). Low self-efficacy 
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beliefs of women are thought to reflect the limited and disadvantaged 

position, have in the work place, and the limited range of ca reer positions 

presented to them (Betz and Hackett, 1981). The study of Miller et al. 

(1996) indicated that females had lower perceived ability in math than 

males. Low mathematical self-efficacy and inadequate high school math 

preparation both present more often in females than in males, law 

aspirations for future study in scientific fields (Lapan, Boggs, and Morril, 

1989). 

Many researchers investigated that lower self-efficacy in females than 

males in science classes (e .g. Pintrich and DeGroot, 1990; Hackett and 

Betz 1989). To sum up, Betz and Hackett (1981) in extending Bandura's 

theory to the domain of career behavior have pointed out the importance 

of the construct of self-efficacy in understanding the differences in the 

educational and career choices of women and men. They argue that 

largely as a result of socialization experiences women exhibit lower 

expectations than men for many achievement related behaviors and they 

fail to fully realize their capabili ties and talents in career pursuits. 

In many research works, frequently observed that the fields of 

mathematics, science, and technology are typically viewed by students as 

being with in a male domain (e.g., Fennema and Sherman, 1978; Assefa 

and Carkiyogy, 2002) . In these areas, a masculine orientation is 

associated with confidence and achievement because masculine 

perceptions are themselves imbued with the notion that success in this 
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area IS masculine imperative (Hackett, 1985; Eccles, 1986). 

Consequently, boys tend to be more confident and competent in these 

areas. 

In other research work, Brinter and Pajares (2001) found that girls have 

higher self-efficacy and higher achievement than do boys. Girls a lso have 

stronger self-efficacy for self-regulation, this means students' judgments 

of their capability to use various self-regulated learning strategies have 

been found to predict achievement in both writing and mathematics. 

2.1.2. Self-Efficacy and Academic Achievement 

Students differ in their self-efficacy for learning as a function of their 

prior experiences, personal qualities, and social support. The latter , 

social support includes the extent tha t parents, peers and teachers 

en cou rage them to learn, facilitate their access to resources necessary for 

learning, and teach them self-regulatory stra tegies that enhance skill 

acquisition and refinement . 

Parent academic aspirations for their children influence their children's 

achievement, both directly a nd indirectly, by influencing children's self­

efficacy (Bandura et al., 1996). According to Paja res (1996) in academic 

setting, self-efficacy research has focu sed primari ly on two major a reas. 

One a rea has explored the link between efficacy beliefs and college major 

choices , particula rly in the a reas of science and mathematics. Studies in 
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the second area have investigated the relationship a mong efficacy beliefs, 

related psychological con structs and academic motivation and 

achievemen t. Ma ny researchers have reported that m athematics self­.--
efficacy of college undergraduates is more predictive of their mathematics 

interest a nd choice of math-related courses and major than either prior 

math achievement or math outcome expectations (Hackett and Betz, 

1989; Pajares and Miller, 1994). 

Self-efficacy has the power to predict intellectual performance better than 

skills alone and it directly influences academic performance through 

cognition, self-efficacy also indirectly affects perseverance (Schunk, 

1984). When compared with s tudents who doubt their learning 

capabilities and those wh o feel efficacious for learning or performing a 

task participate more readily, persist longer when they encounter 

difficulties, a nd achieve at h igher level (e.g. , Schunk, 1984; Yalew, 1996, 

1997). Students' confiden ce in their academic skills, expect higher m arks 

on exam, and expect the qu ality of their work to reap on exam benefi ts. 

The opposite a lso tru e of those who lack such confidence , students who 

doubt their academic a bility envision before they begin an exam (Paj a res , 

1997). 

Individuals high in self-efficacy a ttempt challenging tasks more often, 

persist longer a t them and exert more effort. If fa ilure results , highly 

efficacious individuals attribute it to a lack of effort or an adverse 

17 
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environment. When they succeed, they credit their achievement to their 

abilities . 

In other words, those who regard themselves as inefficacious shy away 

from difficult tasks, slacken their effort and give up readily in the face of 

difficulties, dwell on their personal deficiencies, lower their aspirations, 

and suffer much anxiety and stress. Such self-misgiving undermines 

performance (Schunk, 1984; Bandura et a!., 1996, Yalew, 1996, 1997). 

In different research results, positive and statistically significant 

relationship were found between self-efficacy and academic performance 

(Multon, Brown, and Lent, 199 1; Yalew, 1996, 1997; Hackett and Betz, 

1989) The meta analysis of results obtained by Multon, Brown, and Lent 

(1991) on the relation between self-efficacy beliefs are related to 

performance a nd account for approximately 14% of the variance In 

students' academic performance (r = 0.38). Baldwin, Ebert-May, and 

Burns, (1999) stated that self-efficacy becomes more important over the 

duration of a course as science concepts increase in complexity. 

Aptitude, attitude , and attributions were found to predict sCIence self­

efficacy in high school students' academic achievements (Yalew, 

1996: 1997; Paj a res and Miller, 1994). It is thought that science self­

efficacy may affect science learning, choice, amount of effort exerted, and 

persistence in science (Kenned, 1998; cited in Witt-Ross, 2003) . 
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2.2. Achievement Motivation 

Motivation is the basic drive for all of our actions. Motivation refers to the 

dynamics of our behavior, which involves needs, desires, and ambitions 

in life. Achievem ent motivation is based on reaching success and 

achieving all of our aspirations in life . Achievement goals a ffect the way a 

person performs a task and represent a desire to show competence. 

According to Murry (1938) cited in Humphrey and Revelle (1984) 

indicated that achievement motivation to accomplish something difficult, 

to master, manipulate or organize physical objects, human beings, or 

ideas, to do this as rapidly and independently as possible, to overcome 

obstacles and attain a high standard, to excel one's self, to rival and 

surpass others, to increase self-regard by the successful exercise of 

talent (It is the study of how people) make intense, prolonged and 

repeated efforts to accomplish something difficult. 

In other word, Atkinson (1964) defined achievement motivation as a 

person's disposition to approach success. It represents a person's 

interest to maintain a high standard of work as part of competitive life. A 

motive to achieve is manifested through man's action that is through 

interest and activity to master and manipulate his surroundings his 

social and physica l environment. McClelland (1985) also showed, the 

nach person is achievement motivated and therefore seeks achievement, 

attainment of realistic but challenging goals and advancement in the job. 
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Like the above descriptions, many researchers have seen achievement · 

motivation on the educational context. Harakiewicz and Elloit (1993), 

Daniel (1992) describes achievement motivation can be viewed as a 

multidimensional construct students engage in a variety of processes in 

the educational environment and they bring with them, a range of 

beliefs, responses and patterns of behavior to deal with their work. 

Weiner (1972) out lined that the mam behavioral difference between 

individuals high and low in achievement motive group are more likely to 

initiate achievement activities, they work with greater intensity, persist 

longer in the face of failure and choose more tasks of intermediate 

difficulty than person low in achievement needs. Also in other research, 

Halvari (1997) indicated that individual differences in personality 

dimensions such as, achievement motives causes' different perception of 

the same performance situation. 

The achievement motive is important in the study of personality, because 

it influences both academic and economic performance. As a result, 

there has been considerable interest in defining, the factors that 

influence achievement motivation in individuals. Although some factors 

have yielded significant positive correlations in studies of individual 

differences, none can consistently account for high achievement 

motivation or the widely divergent background of those who are the 

actual achievers in society. 
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2.2.1. Achievement Motivation and Gender Difference 

McClelland (1985) demonstrated that achievement motivation represents 

the motivation to persist until mastery is achieved . The achievement 

motivation was found to be influenced by gender factor. Veroff, Willox, 

and Atkinson (1 958) cited in McClelland (1985) reported that female high 

school and college students unlike male students, did not show an 

mcrease m achievement related imagery after exposure to an 

achievement oriented situations compared with women in a neutral 

condition . Apparently, achievement oriented situation do not a rouse 

women's need to achieve only men's. 

Researchers, McClelland, Atkinson, Clark, a nd Lowell (1 953) cited in 

Kelien (1 982) discovered that women's need to achieve was actua lly lower 

in the achievement oriented conditions than in rela ted or non 

achievement condition . Pattharst (1 955) cited in Kelin (1982) reported 

that high nach high school boys felt they would obtain a better score on a 

novel than low nach girls. Farmer (1 987) expla ined female achievement in 

the attribution literature, indicated that females were less intrinsically 

motivated and that their approach to achievement situation was 

characterized by learned helplessness. In many research works among 

different cultures indicated that boys have higher levels of achievement 

motivation than girls. Such observations a re expected to be reflection of 

the socio-cultural influences on parenting and up bringing rather than 

built in differences. (Bandura et aI. , 1996) 
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demonstrate to self or to others high ability or to avoid demonstrating 

low ability. This implies that in achievement s ituation s individuals 

desire success to the extent that it indica tes high ability and seek to 

avoid failure to the extent that it indicates low ability. 

The repor t of Weiner (1 972): on achievement motive individuals, high in 

achievement motivation relative to those in the motive classification 

ascribes success to high ability and positive effort and fa ilure to lack of 

effort. The correlation found by Weiner a nd Kukla (1970) between 

outcomes and perceived effort expendi ture a pproximates r ~0.45 for 

person high in achievement concerns. Among individua ls low in 

achievement needs this correlation approximates only r ~0.10 . Thus 

individuals high in achievement determinants of outcome (high effort 

produces success and low effort results in failure). On the other ha nd , 

persons low in ach ievement needs perceive that outcome is only weakly 

influen ced by how hard they have tried. However, they believe that 

personal fa ilure is caused by a lack of ability. High nach people have a 

more intense desire to success than low nach people . Moreover, their 

higher achievement motive cau ses them to work ha rder tha n low nach 

persons in achievement oriented situations. High nach college students 

earn better grades for courses in their major a rea of study than low nach 

people (Daniel, 1992). Kelin (1 982) demonstrated that high nach persons 

choose jobs higher in statu s than low nach people . Apparently, high 

nach people compared with low nach people have higher expectations of 
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future success and work ha rder to secure a career which will a llow them 

to be successful. 

2.3. Attitudes 

The term "attitudes" has come to be used to refer in a general way to 

such characteristics of individuals as feelings interest, appreciation, 

values, commitment, opinions, beliefs, and value systems. Many 

attempts have been m ade to define the term, with each a ttempt trying to 

cla rify and state concisely the nature of the characteristics that is 

complex (Johnson a nd Keeves, 1994). Ajzen (2001) defined attitude is a 

state of readiness, a tendency to respond in a certain m anner when 

confronted with a cer tain stimuli. Young (1998) a lso described attitudes 

may be determined a psychological tendency to evaluate an en tity, and 

which is composed of emotiona l, cognitive, and behavioral components . 

Besides Young, Greemwald et al. (1968) indicated that definitions have 

tended to subdivide attitude in to three componen ts. (a) Cognitive, (b) 

affective and (c) behaviora l. However, Klopfer (1976) clarifies this 

separation in to components in relation to scien ce education and focuses 

consideration of affective behaviors or more specifically on the affec tive 

domain in contrast to the cognitive domain . The affective domain is 

conceived of a continuum of such characteristics formed around the 

process of internalization. Through which a phenomenon or value 

successively and pervasively becomes part of the individual (Klopfer, 
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1976). The major levels of affective continuum are; (a) receiving or 

attending, (b) responding, (c) valuing, (d) organization(d) characterization 

by a value or value compel. Through this taxonomy of the a ffective 

domain more precise definition of certain student characteristics can be 

advanced that leads to more precise measurement of attitude to ward 

sCience. 

Many researchers have done on the attitudes of students toward science 

They h ave seen attitude toward science in a different way to measure: 

Frasser's (1981) cited in Linn (1998) Test of Science Related Attitude 

(TOSRA) based on seven components: the normality of scientists, socia l 

implications of science, attitude toward inquiry, scientific attitudes, 

enjoyment of science classes, leisure interest in science, and career 

intercst in science. Gogulin and Swal'tz (1992) also classified factors in 

which the attitude may be negative or positive by six: teacher perception, 

anxiety toward science , value of science to society, self concept and 

enjoyment of science and motivation of science. 

Favorable attitudes make students to learn a nd particularly crucia l to 

facilitate learning in school. Attitudes motivate students to learn more 

about specific subject and gain satisfaction by accomplishing the various 

requirements of the subjects (Lin , 1998; Neal, Grill and Timer, 1970; 

Young, 1998). Students' attitudes toward science have long been 

regarded as one of the most important outcomes of teaching. 
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Many researchers on science education announced that the goal of 

science education is to develop scientifically literate individuals who 

understand how science, technology and society influence one another. 

Such individuals both appreciate the value of science and technology in 

society and understand their limitations (Lin, 1998). Teachers' desire is 

to teach students who are motivated to learn. Because students who are 

motivated to participate in learning activities, stay engaged in learning 

task, and show commitment for learning. The characteristics help 

students to create goals and beliefs that play an essential part in 

maintaining a long term relations with learning (McCown, Driscoll and 

Roop, 1996). In general, research works have identified the factors that 

influence are attitude, gender, age, teaching strategy, subject content, 

teacher attitude, learning environment, pace of learning, self-concept and 

parental attitude. 

2.3. t Attitudes and Gender Difference 

School subject choices (science in particular), can be thought of as an 

expression of gender stereotypes that exist in society at large. These 

stereotypes portray the males as the dominant person, the one who 

works outside the home is often prestigious occupations, while the 

fema le is portrayed as being subordinate and confined to the home 

(Steimatter, 1985). 
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Moreover, these stereotypes reinforce the fact that females predominantly 

choose the huma nities and domestic science, while males choose science 

and technology related fields (Tamir 1988) . 

Research in science education indicates tha t gender influences attitudes 

toward the subjects. Simpson and Oliver (1985) in multidimensional 

study among approximately 4,000 students in grades 6 through 10, 

found that boys exhibited significantly more positive attitudes toward 

science than girls . In addition, many studies, high school girls rated their 

degrees of interest in different subjects and physical science as well as 

future career preference. Girls were more likely to indicate interest in 

other subjects than physical science and were more likely to predic t 

having future careers in health science and other fields than physical 

science (Tamir, 1988; Fridler and Tamir, 1990). Numerous studies have 

shown significant relations between attitudes during the high school 

years and decisions to peruse careers in m a th and science. In fact , 

women and men in SCIence careers, as compared with those in non 

SCIence careers, took more high school elective SCIence courses a nd 

aspired to higher prestige careers as adolescents (Mpuchana a nd Nkoma, 

1999). However, female students generally take fewer science classes in 

high school than their ma le counter parts (Tamir, 1988). Even, a mong 

college students who a re interested and capable of achieving in math and 

science girls tend to have taken fewer advanced mathematical courses in 

high school than their peers (Sleeks and Jacobs, 2004). 
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Gender related differences favored male students in a number of 

subjects, most notably, in the natural and computer sciences (Sweller, 

1989). In the case of advanced placement test taking enrollment by male 

and female students, some examinations are gender typed . For instance, 

psychology, French, and Spanish attract more female students, and 

computer science and physics attract considerably more male students 

than female students. It is true, of course that this pattern of enrollment 

largely reflects the ratios of male students and female students registered 

for test constitute a fact worthy of study its own right. Also Sioberg 

(1988) documented a male advantage in understanding of science, which 

tended to increase from grades 4 to 12. For students in grade 12 who 

majored in science, differences were rather small in biology, greater in 

physics, and even greater in Chemistry. 

Like in high school female students' course interest and college majors' 

patterns of women are participating significantly more in biological 

science careers than in physical science careers. Thirty six percent of 

employed biological scientists are women, while women comprise only 

9.7% of physics and 6% of electrical and mechanical engineers (NSF, 

2000: Cited in Phillips 2002). 

According to Tamir's (1988) study, the result revealed that on the average 

more boys intend to study for higher university degrees . Almost perfect 
" 

match exists between subjects chosen for further study and career . - -
orientation. While subjects and choose science oriented careers, a more 
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detailed analysis reveals that differences hold for natural sCIences and 

engineering but for medicine. In fact 12% of the girls compared with 11 % 

of boys aspired medical careers. The low percentage girls electing 

engineering is especially conspicuous and is in agreement with findings 

in most researches. Bleeks and Jacobs (2004) show the participation of 

women and their involvement in the streams of physical science, despite 

efforts to increase the participation of women in high status fields 

involving mathematics and science, women continue to be less likely 

than men to peruse a college education in science fields. 

More positive attitudes for males have not always been seen when the 

population have been subdivided further. For example, Brinter and 

Pajares (2001) found that elementary school girls liked science more than 

similar aged boys. Both groups' interest levels declined during 

intermediate school, but boys' interest rose again during high school girls 

did not show positive attitude. 

In the meta analysis of different studies on attitudes toward SCIence, 

there were gender related differences in attitudes to the physical and 

biological science (Ormerod and Duckworth, 1975; Haladyna and 

Shoughnessy, 1982). They found that there were small differences in 

attitudes toward science for boys and girls. 
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On the opposite of the above descriptions Neathery (2000) revealed that 

female students receive an equal, or some times better grades in science 

courses. 

2.3.2 Attitudes and Academic Achievement 

Attitudes associated with science appear to be affecting studen ts' 

participation in science as subj ect and impacting performance in science 

(Lin, 1998). Many research works show the rela tion between attitude and 

academic achievement. The majority of the researcher revealed positive 

attitude underlie better achievements, or better achievements are caused 

by more of positive attitudes toward the subj ect. An international 

assessment of nine-and-thirteen- year old s tudents in twenty countries 

(IAEP, 1992; cited in Neathry, 2000) revealed that positive attitudes 

toward science influence student performance . 

The relation between math attitude and mathematics performance has 

been extens ively investigated. In research works of Seleshi (1995) Kabir 

and Kiamnesh (2004) found that stu dents who performed better on 

mathematics test tend to have positive attitu de toward math. Kabir and 

Kiamnesh (2004) examined the relationship among the factors on 

students' attitude toward lear nin g math ematics, students mathema tical 

creativity and students' school grades and the effect on achievement in 

mathematics. Finally they found out that the best predictor among the 

variable was the students' attitude toward learning m athematics. 
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sCience as well as in other subjects and even though girls' over all 

academic achievement exceeds that of boys (Becker, 1989). 

One of the important issues in science education is whether or favorable 

attitudes to sciences lead to a higher level of performance. Wick and 

Yager (1966) reported no relation ship between attitudes to science and 

achievement. 

On the contrary, different research works revealed that there is no 

relation between attitude and academic achievement. In the research of 

language achievement, Kuhlemier et a l. (1996) reported that students' 

initial attitudes toward German language had no effect on eventual 

achievements in the subj ects . Students who were positive attitude 

toward German at the beginning of the year did not show better 

performance on the tests for reading, word-comprehension, writing, 

grammar, spelling, vocabulary, knowledge, or listening than those having 

a less positive initial attitude toward German language. 
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CHAPTER THREE 

3. METHODS AND DESIGN OF THE STUDY 

This chapter describes the participants, the sampling producers, the 
data collecting techniques, and the statistical procedures employed to 
analyze the data. 

3.1. Participants 

Participants consisted of 202 grade 10 students (94 girls and 108 boys). 
Stratified random sampling technique was employed to select students 
from DebreBrhane General Secondary School. The sample consisted of 
students in the regular classes . The total number of students enrolled in 
the school were 2063 . During the time of test administration some 
students were absent. So those students were excluded from the 
analysis. Instruments (the scales) were administered by the author and 
the assistants. The science test was administered two days later, after 
administering the self report scales. The reason why, the investigator 
has selected only grade 10 students is that at this time students a re in a 
position to decide their future career and placement of their study area. 
Therefore, they are pertinent to impart the needed information for the 
purpose of this study's issue. 



3.2. Procedures 

All the questionnaires were group administered while the students were 

attending their regular classes. First, science self efficacy (chemistry, 

physics and biology), attitudes to ward science (chemistry, physics and 

biology) and science achievement motivation (chemistry, physics, and 

biology) were provided to them. They were also instructed to read the 

instructions carefully to answer all the questions, and to give their 

genuine response. After two days latter the general science test 

(chemistry, physics, and biology), handed out to the students to work on 

it. To avoid cheating among the students while taking the exam, the 

classroom teachers, the researcher and the assistants were assigned as 

invigilators. 

Procedures were similar to those used by self-efficacy researchers (e.g., 

Brinter & Pajares, 2001; Bandalos et ai, 2003; Witt-Rose, 2003), Attitude 

researchers (e.g., MacMillan et aI., 1992; Tamir, 1988) and Achievement 

motivation researchers (e.g., Fortune, Lee, & Cavazos, 2005). 

3.3. Instruments and Variables 

3.3.1. Instruments 

Scales used in the present study have been used by researchers in 

numerous investigations on the influences of non-cognitive factors to the 

achievement of students. All the scales asked students to provide 

judgments along a 4 point Likert continuum ranged from 1 (strongly 
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disagree) to 4 (strongly agree). Also science achievement test was 

employed to examine the students' level of performance on each science 

subject (chemistry, physics and biology). 

Science Self-Efficacy- Social cognitive theory maintain that self-efficacy 

scales should correspond to the outcomes with which self-efficacy scores 

will be compared the students' science achievement (chemistry, physics 

and biology) in general got with the general science test. Consequently, 

students' science (chemistry, physics, and biology) self-efficacy scale for 

each subject to provide a rating of their confidence level for each subject. 

The Scale consisted of 12 similar items for each subject (chemistry, 

physics and biology). The Cronbach alpha, a measure of the internal 

consistence reliability of science self-efficacy (SSE) was 0.89. The 

Cronbach alphas' for the SSE subsections were : chemistry self-efficacy 

(CSE) = 0.86 , physics self-efficacy (PSE) = 0 .80 and biology self-efficacy 

(SSE) =0.82. The scale was adapted from Bandalos et al. (2003) and 

Pintrich and DeGroot (1990). The wordings of the adapted items were 

changed to fit issues of this study. 

Attitudes toward Sc~ence - The scale consisted of 17 similar items for 

each subject (chemistry, physics and biology). The instrument was 

designed to assess the students' attitude toward science in general and 

chemistry, physics and biology subject for each in a particular form. The 

obtained reliability coefficient of Cronbach alpha for attitudes toward 
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SCIence (ATS) was 0.87 and the Cronbach a lphas' for the ATS 

Subsections were: attitudes toward chemistry (ATC) ~0.84, attitudes to 

ward physics (ATP) ~ 0.79 and attitudes toward biology (ATB) ~0.80 

The scale was adapted from Young (1998) and other researchers . The 

wording of the adapted items changed and modified to make it straight to 

the need of this investigation. 

Science Achievement Motivation-This was obtained from students' 

rating based on their perceptions about their desire and willing ness to 

exert effor ts to be effective in science subjects . The scale adapted from 

Daniel (1 992) and in addition developed by the investigator. 

The Cronbach alpha, a m easure of the internal consistence reliability of 

science achievement motivation (SAM) was 0.80. The Cronbach alphas' 

for the subsections of SAM were; chemistry achievement motivation 

(CAM) ~ 0.77; physics achievement motivation (PAM)~ 0.78 and biology 

achievement motivation (BAM)~0.76. Like that of the other scales, the 

items of the adapted scale were modified accordin gly . 

Science Achievement Test-It was used to assess students' achievement 

level of science in general and to see students' achievement on chemistry, 

physics, and biology subjects in a specific form. Accordingly, 63 items of 

science achievement test (each with 21 items) were constructed to cover 

both grade levels (grades 9 and 10) science subjects. The Kuder 

Richardson 20 (K.R-20) measure of the internal consistency re liability of 

science performance (SPR) was 0.84 . .--
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The K.R-20 for SPR subsections where: chemistry performance (CPR) = 

0.82, physics performance (PPR) = 0.80 and biology performance (BPR) = 

0.81. All the items for the achievement test were objective type, each 

item having four a lternatives . The test was then administered to the pilot 

samples from grade 10 students and item analysis was carried out. More 

specifically, indices of item discrimination and effectiveness of each 

distracter were analyzed on the su bjects whose total score fall in the 

upper 27% and the lower 27% (Ebel, 1979 ; Anastasi, 1982). There were 

82 items (28 items of chemistry, 28 items of physics and 26 items of 

biology) of test. After a na lyzing each item's difficulty, discrimina ting level 

and modification of items, 63 items were remained for the final work (21 

fo r each subj ect). 

3.3.2. Variables 

The following variables were considered in the study; 

Independent variables 

1. Gender 

2. Science self-e fficacy 

• Chemistry self-efficacy 

• Physics self-efficacy 

• Biology self-efficacy 

3 . Science achievement Motivation 

• Chemis try achievement motivation 
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• Physics achievement motivation 

• Biology achievement motivation 

4. Attitudes toward science subject 

• Attitudes toward chemistry 

• Attitudes toward physics 

• Attitudes toward biology 

Dependent variable 

1. science subjects performance 

• Chemistry performance 

• Physics performance 

• Biology performance 

3.4. Data Analysis 

The major purpose of this study was to examme the effects of gender, 
science self-efficacy, attitudes toward science and science achievement 
motivation on science performance, to show the difference between males 
and females among the variables. To do this, the statistical techniques, 
the t-test, s imple correlations between variables and multiple regression 
analysis, were u sed. Alpha value of 0.05 was used for all s ignificance 
tests carried out in this study. 
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CHAPTER FOUR 

4. RESULTS 

This section presents the results of statistical a n alysis carried out to 

answer the basic questions raised in the present study. 

Then, results of the main study are presented in this section In the 

following order 

1. Gender difference in science subjects self-efficacy, achievement 

motivation, attitudes and Performance. 

2 . Regression analysis to see the prediction of the independent 

variables to the science subjects performances. 

3. Stepwise regression, to see the most and the least contributor 

variable for the prediction of science performances. 

4.1. Gender Difference among the Variables 

4.1.1. Gender Difference in Science Self Efficacy 

Table 1 Means, standard deviations and t-values for males and 
females on eSE, PSE and BSE 

Variable Group N Mean SD t 
Male 108 35.99 5.42 CSE 5.83* Female 94 3l.60 5.25 

Male 108 32.65 6. 15 PSE 4.04* Female 94 29.52 46 1 

Male 108 37.4 1 5.90 BSE 3.45* Female 94 34.60 5.45 

*P < 0.05 
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As it is depicted in Table - 1, it is shown that there was a s ignificant 

gender difference of grade 10 students among their self efficacy level of 

the science subjects (CSE, PSE and BSE). These, the three subj ects self­

efficacy level, t-values were grea ter tha n the critical value (ter= 1.96, df 

=200,P<0.05). It implies grade 10 male students science self-efficacy was 

greater than female counter parts s ignificantly at 0 .05 level of 

significance. 

4.1.2. Gender Difference in Science Achievement 
Motivation 

Table 2 Means, standard deviations and t-values for males and females 

on CAM, PAM and BAM 

Variable Group N Mean SD t 
Male 108 34.14 4.85 CAM 1.27 Female 94 33.35 3.82 
Male 108 33 .29 5 .16 PAM 1.06 Female 94 32.60 3.92 

BAM Male 108 35.03 5.24 
1.86 Female 94 33.78 4.18 

P > 0.05 

Table 2 indicates that the t-value of m ean differences of the students' 

science achievement motivation level is based on their gender difference. 

The observed t-values of CAM, PAM, and BAM were less than the critical 

value (P>0.05). Based on students' gender difference, there were no 

significant mean differences amon g the three science subjects on the 
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level of their science achievement motivation. However, there were slight 

mean variations between the two groups with the favor of male students 

with the three science sUbjects. 

4.1.3. Gender Difference in Students' Attitudes toward 

Science Subjects 

Table 3 Means, standard deviations and t-values for males and females 

on ATe, ATP and ATB 

Variable Group N Mean SD t 

Male 108 50.56 7.84 
ATe 2.64* 

Female 94 47.72 7.37 

Male 108 46.82 8.66 
ATP 2.54* 

Female 94 43.93 7.34 

Male 108 53.21 7.78 
ATB 0.82 

Female 94 52.32 7.70 

*P<O .05 

One of the question among the basic questions was, wh ether or not a 

statistically s ign ificant difference between male and female students' 

attitude toward science subjects? To answer this question, Table 3 

reveals that the mean differences between male a n d female students 

among the three science sUbj ects . Attitudes of studen ts on both subjects, 

(physical sciences), chemistry (ATC) and physics (ATP) , sh ow that there 

were a significant d ifferences in their attitudes level among grade 10 

male and female students (P<O.05). However, students' attitudes toward 

biology subject (ATB) failed to reach significant difference between male 

and female students even if there was a slight mean difference between 
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male and female students attitude toward biology with the favor of male 

s tudents . 

4.1.4. Gender Difference In Science Subjects 

Performance 

Table 4 Means, standard deviations and t-values for males and 

females on 

CPR, PPR and BPR 

Variable Group N Mean SD t 
Male 108 9.99 4.05 CPR 

3.34* Female 94 8 .24 3.27 
Male 108 8.28 3.20 PPR 

1.97* Female 94 7.43 2.96 
Male 108 10.86 3 .84 BPR 

2.69* Female 94 9.4 1 3.77 

*P< 0.05 

To see gender difference in science subject performance, Table 4, shows 

the independent sample t-test values of male and fem ale students' 

science subject performance. The observed t-values of CPR, PPR and BPR 

show significant difference between male and female students (P<0. 05). 

The comparisons of ma le an d fema le students with science subject 

performance were statistically significant mean difference between them. 

This indicates that with a ll the three su bjects performance of male was 

greater than female students . 
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4.1.5. Gender Difference on the Dependent and Independent 
Variables In General 

Table 5 Means, standard deviations and t -values for males and females 
on SSE, SAM, ATS and SPR 

Variable Group N Mean SD t 
Male 108 106.05 14.57 SSE 

5.52* Female 94 95.71 1l.56 
Male 108 102.45 12.5 1 SAM 

l.76 Female 94 99.72 8 .87 
Male 108 150.60 18.16 ATS 

2.88* Female 94 143.97 13.84 
Male 108 29 .13 9.41 SPR -

3.21* Female 94 25 .09 8.33 

*P< 0.05 

The other in ten t of this study was to compare the total sum of mean 
scores of each variable based on gender difference . To attain this, t-test 
was compu ted and results were presented in Table 5. As it is shown in 
Table 5, gender difference with SSE, ATS and SPR were greater t- values 
(p< 0 .05). The above t-tests revealed that the three variables mean score 
differences were statistically significant between m ale a nd female 
students but, not sign ificant d iffe rence with SAM. This implies that there 
was a statistically significant d ifference between male and fema le grade 
10 s tudents with those variables (SSE, ATS and SPR). 
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4.2. Correlation Analysis of the Variables 
Pearson product moment correlations were computed between gender, 
self-efficacy, achievement motivation, attitudes a nd performance on each 
subject and science in general 

Table 6 Inter-correlations among the variables in Chemistry subject 
Variables I 2 3 4 S 
Gender -

CSE 0.38* -

CAM 0.08 0 .32* -
ATC 0.18* 0.42* 0.30* -
CPR 0 .23* 0.36* 0.12 0.32* -

*P< O.OS 

Table 6 portrays that gander was positively and significantly related with 
chemistry performance (CPR) (r=0.23, p <O .OS). It indicates that students' 
gender difference influences theirs chemistry performance (CPR). In 
addition, CPR was positively and significantly correlated with CSE 
(r=0.36, p< O.OS) a nd ATC (r=0 .32, p<O.OS). This indicates that as the 
students efficacy level and interest on chemistry increases, their 
chemistry performance also increases. However, the relation of CPR with 
CAM was failed to reach the significant level. 

Table 7 Inter-correlations among the variables in Physics subject 
Variables 1 2 3 4 S 
Gender -

PSE 0.28* -

PAM 0.08 0.23* -
ATP 0.17* 0.62* 0.20* -
PPR 0.14* 0.27* 0.12 0.2S* -

*P<O.OS 
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Table 7 indicates that physics performance (PPR) was positively and 
significantly correla ted with gender (r=0.14, P< 0.05), PSE (r=0 .27, P< 
0.05) and ATP (r=0.29 , p<0 .05) . Thus, the correla tions indica te that the 
variation of physics performance (PPR) influenced by s tuden ts gender 
difference, their level of physics self-effica cy and attitudes toward physics 
subject (ATP).But, students' level of physics achievement motivation 
(PAM) did not show significant relation with physics performance (PPR). 

Table 8 Inter-correlations among the variables in Biology Subject 
Variables 1 2 3 4 5 
Gender -

BSE 0.21 * -
BAM 0.13* 0.39* -
ATB 0.09 0.46* 0.40* -
BPR 0.19* 0.40* 0 .10 0.27* 

Table 8 indicates that biology performance (BPR) was positively and 
significantly correla ted with gender (r=0 .19, p< 0 .05), b iology self-efficacy 
(BSE) (r=0.40, p< 0.05) and attitudes towards biology (ATB) (r=0.27, P< 
0 .05). These indica te the students' biology performance was determined 
by their gender difference and level of biology self-efficacy (BSE) and 
attitude toward biology (ATB). However, students' level of biology 
achievement motivation (BAM) did not show significant rela tion with 
biology performance (BPR). 
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Table 9 Inter-correlations among the variables in science 
Variables 1 2 3 4 5 
Gender -

SSE 0.36* -

SAM 0.12 0.44* -
ATS 0.20* 0.54* 0.42* -
SPR 022* 0.43* 0.12 0.44* -

As shown in table 9, the inter-correlations of variables by cumulating the 
subsections into a single variable . It reveals that there were a positive 
significant relationship between science performance (SPR) and gender 
(r=0.22, p< 0.05), SPR and science self-efficacy (SSE) (r=0.43, P< 0 .05) 
and SPR and attitudes toward science (ATS) (r=0.44, P< 0.05). 
These indicate, the students' science performance (SPR) level influenced 
by their gender difference, their level of science self-efficacy (SSE) and 
their attitudes toward sCIence subj ect (ATS). However, sCIence 
achievement motiva tion (SAM) was failed to reach significant rela tion 
with science performance (SPR) 

4.3. Effects of independent Variables on Science Subjects 
Performance 

The contribution of the independent variables to the prediction of science 

subject (chemistry, physics and biology) performances. 

Table 10 Results of regression analysis on chemistry performance 

! Source of 

I variations 
Df SS MS F R2 

Regression 4 506.382 126.595 
Residual 197 2399.202 12.179 10040' 0.174 
Total 201 2905 .584 

' P<0.05 
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Table 10 provides the results of the regression a n a lysis when CPR was 

regressed on the predictor variables (CSE, CAM, ATC , and gender) which 

accounted for 17.4% of the variance in CPR (F (4.197) ~ 10.40, P< O.OS). The 

analysis indicated that th ere was a s ignificant rela tion between ch emis try 

performance (CPR) of grade 10 students and a linear combination of the 

predictor variables . 

Table 11 Results of regression analysis on physics performance 

Source of 
Df SS MS F R 2 variations 

Regression 4 207 .637 51.909 
Residual 197 1741.512 8.840 5.83* 0.107 
Total 201 1949. 149 

*P<O.OS 

Table 11 provides the results of regression analysis when PPR was 

regressed on the predictor variables (PSE, PAM, ATP and gender) which 

accounted for 10.7% of the variance on PPR (F(4,197) ~ S.83 , P<O.OS) The 

analysis indicated th at there was a significant relations between 

physics performa n ce of grade 10 students and a linear combina tion of 

the predictor variables . 

Table 12 Results of regression analysis on biology performance 

Source of 
DC SS MS F R 2 variations 

Regression 4 500.892 125.223 
Residual 197 2503.989 12.710 9.85* 0. 167 
Total 20 1 3004.85 1 

*P<O .OS 
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Table 12 provides the results of regression analysis, when BPR was 

regressed on the predictor variables (BSE, BAM, ATB a nd gender) which 

accounted for 16.7% of the variance on BPR (F(4.197)~9.85, P<0.05).Which 

indicated that there was overall strong rela tionships between biology 

performance (BPR) of grade 10 students and a linear combination of the 

predictor variables. 

Table 13 Results of regression analysis on science performance in 
general 

Variables B SEB t 

Gender 1.303 1.206 1.08 

SSE 1.76 .052 3.40* 

SAM -0.091 .058 - 1.56 

ATS 0.177 .322 4.27* 

Constant ~ -8.14 'P< 0.05 

The relative contributions of gender, science self-efficacy(SSE) , sCIence 

achievement motivation (SAM) and attitudes toward science (ATS) to the 

perdition of science subjects performance (SPR). Beta weight was 

calculated for each variable to show the relative contribution of the 

criterion variable . 

The computation of the beta weight for each variable (Table 13) shows 

that gender, SSE, SAM, and ATS have beta values of, 1.303, 0.176, 

-0.091, and 0.177 respectively. 

The main concern of multiple regression analysis was to see whether the 

independent varia bles were statistically significant to predict science 

subject performance of the target group or not, as demonstrated by t-test 
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(t{2oo)=1.96, P<0.05). The beta values of SSE and ATS were statistically 

significant despite the higher beta value of gender than ATS. Gender was 

not statically significant. It is because of the higher standard error 

associa ted with it. 

Multiple correlations show a significant relationship between the 

students' SPR and a combination of the independent variables. This 

multiple regression analysis revealed that the predictor variables (gender, 

SSE, SAM and ATS) combined together added significantly to the 

prediction of science performance (SPR) (F(4,197)= 16 .98 , P< 0.05) 

As indicated by the coefficient of mUltiple de termination (R2=0.256 , 

25 .6%) of the variation in science performance, it accounted for by 

variabili ty in the variation of the independent variables. 

4.4. Predictor Variables more Important in Accounting 

For the Variation of Science Performance 

The results of stepwise multiple regresslOn analysis in which the 

predic tor variables were identified in terms of the order of their 

importan ce in expla ining the variation in science performance is 

indicated table 14. 
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Table 14 Results of stepwise regression on science performance in 

general 

Step Variables R R2 F 

1 ATS .439 .192 47.65 

2 SSE .492 .242 31 .79 

3 All variables .506 .256 16.98 

As shown in Table 14, when all the variables were entered in to the 

regression equation, attitude was found to be the variable that relatively 

accounted for the highest varia tion in the students' science performance. 

This variable contributed 19.2% of the total variation in science 

performance. Science self efficacy of the students was the next best 

variable that entered into the regression equation. Including this self­

efficacy from attitude it raised the coefficient of determination by 5.0%. 

The contribution of the other independent variables SAM and gender 

difference appears to be very small variation. The contribution of these 

variables in the multiple determinations when the rest two variables 

(SAM) and gender were entered was only 1.4% which indicates very less 

relation to science performances (SPR) . 
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CHAPTER FIVE 

5. DISCUSSION 

In this section, the results reported in chapter four are interpreted and 

discussed. Accordingly, the results on gender difference on science self­

efficacy, science achievement motivation, attitudes toward science 

subject, and performance on science subjects are first discussed. This is 

followed by discussion of the combined and the relative contribution of 

independent variables to the dependent variable 

5.1. Gender Difference among Variables 

In this section an attempt was made to answer the specific research 

question of whether male and female students differ significantly on 

science self-efficacy, science achievement motivation, and attitudes 

toward science subject and science subject performance. To analyze the 

result the t-test was employed . 

5.1.1 . Gender Difference in Science Self-Efficacy 

Tests of mean self-efficacy differences for the samples based on their 

gender were evident that there was a statistically significant difference. 

That is, males were more efficacious than females with SSE (t(200) = 5.53, 

p< 0.05). 

When sCIence subject is classified into its sub sections, tests of their 

mean differences a re based on students' gender were significant t(200) = 
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5.83, p< 0.05) for CSE, (t(200) = 4.04, P< 0.05) for PSE, and (t (200) = 3.45, 

p< 0.05) for SSE. These figures indicate that male students in grade 10 

had greater self-efficacy than their female counter parts . These findings 

are consistent with many research results. The results confirm that 

male students' had higher self-efficacy than female students . For 

example, Pintrich and DeGroot (1990) found that secondary level of 

female students had lower self-efficacy than male students in math . 

Tippir (1991) cited in Witt-Rose (2003) a lso indicated that statistically 

significant difference between male and female grade 9 students In 

science self efficacy, especially on the physical science sUbjects. 

Similarly, study findings of Smist, Archambault, & Own (1997) cited in 

Witt- Rose (2003) in secondary education showed that males were found 

to have higher self-efficacy in physics, chemistry and laboratory. In line 

to this study's results, DeSaker and Nelson (2000) founaihat high 

school girls scored lower than boys on perceived ability in biology, 

accelerated chemistry, physics and advanced placement physics. 

The studies, done in college student a lso showed similar results as 

observed in the high school students'. The research examined in college 

science self-efficacy level, demonstrated that women's perception of their 

capabilities to succeed in mathematics and related areas were very low 

(Hackett, 1985; Pajares and Miller, 1994). Consequently, the perception 

of students' capability directly influences their variability in math, 
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sCience & technology performance and career choice (Hackett, 1985; 

Hackett and Betz, 1989; Andrew, 1998). 

There are some studies conducted on high school students in Ethiopia, 

in these studies (e.g., Yalew, 1996, 1997; E::;hetie, 2001) students self­

efficacy difference was reported. The studies confirmed that male 

participants showed that higher self-efficacy than female counterparts. 

Yalew (1997) reported that male students had higher physics self-efficacy 

than female high school students. Eshetie (2001) also reported that there 

was a significant gender difference between male and female students 

with math self-efficacy level of high school students. 

Researchers have a lso observed that students typically view such areas 

mathematics, science and technology as male domains (Fennema and 

Sherman, 1978). In science a reas, there is a masculine orientation 

association with confidence and achievement because masculine self­

perceptions are imbued with the notion that success is masculine 

imperative (Eccles, 1986; Hackett, 1985). Consequently, boys tend to be 

more confident and competent in these areas. 

In the contrary to the above descriptions and the present finding, there 

are research works which show non significant difference between males 

and females with self-efficacy. For example, Brinter and Pajares (2001) 

found that girls had higher science self-efficacy and higher achievement 

than boys do. Smist, Archeambault, & Own (1997) cited in Witt-Rose 
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(2003) found that females had higher self-efficacy than males in biology. 

However, Witt-Rose's (2003) finding failed to reach significant gender 

difference between males and females science self-efficacy by college­

students. 

The possible reasons for such differences between male and female 

students' science self-efficacy may be, there are more male students 

found science than female students on the preparatory classes, mostly 

science teachers are males. Science teachers, parents, and society in 

general expect to be done with male students rather than female 

students. 

5. t .2. Gender Difference In Science Achievement Motivation 

Though science achievement motivation of sample male students IS 

higher than female students, the results of the t-test revealed that the 

variable science achievement motivation was not a statistically 

significant difference between male and female groups. This indicates 

there is non significant difference in the level of their science 

achievement motivation between males and females. 

The t-test of the students' achievement motivation based on their gender 

difference was not significant for SAM (t(200); 1.76, P> 0.05). The t-value 

for each of the subject was a lso failed to reach s ignificant difference 

between the groups. Thus, there was no significant gender difference 
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with the sCIence achievement motivation In general and for chemistry, 

physics, and biology in particular. 

In line with the present finding, Fortune, Lee, & Cavazos (2005) denoted 

that achievement motivation was not related to the evaluation outside 

observers and their field instruction. Therefore, there was no significant 

relationship because of gender differences. Farmer (1987) also explained 

about gender difference in academic achievement motivation, gender role 

expectations, today remain unclear. The socialization of girls and boys, 

men and women, leads to social role expectation and related behavior 

that result in gender difference in achievement and related motivation. 

Related to this result , Herman (1970) reported non-significant difference 

between males and females in achievement motivation level. Bernstein et 

al. (1991) ·cited in Assefa (1997) argued with a similar idea that females 

can show the pattern of achievement motivation and non achievement 

motivation situations but behave only in verbal. 

The possible reasons for the inconsistence of this result with many other 

research works may be, in that, schools are becoming more conscious of 

gender bias and stereotype practices. They have also been becoming 

equitable and have narrowed the achievement motivation belief gap 

between the gender differences. The other reason might be the time to 

data collection. The data for this study were collected before the EGSECE 

exam. During that period, all students were preparing for this exam. 
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Moreover, it was the time when teachers , parents, and peers were 

making them to study hard to attain good scores and pass the 

examinations. So, this scale might reflect the influenced behavior with 

these confounding variables because of the situations their faced them 

during that time. 

5.1.3. Gender Difference in Attitudes toward Science Subject 

There was a statistically significant difference between males and females 

in rating attitudes towards science subject. When the mean differences of 

males and females were tested, males showed more favora ble attitude 

toward science than female counterparts (t(200) = 2.88, p < 0.05) in ATS. 

The sCience subject sub-sections were a lso examined and they indicate 

the mean differences of male a nd female students of each subject. The t­

values of ATC and ATP showed significant difference between male and 

female students (t(200) = 2.64, P< 0.05) for ATC (t(200) = 2.54, P< 0.05) for 

ATP. But non significant diffe rence showed be tween ma le and females 

students with ATP. 

The result of the present study IS related with many research works. 

Directly, in line to this finding, Catasambis (1995) found that female 

students' attitude toward science were significantly more negative than 

male counterparts despite achieving higher grades a n d scoring similar on 

achievement tests. Overwhelmingly, the results have shown that males 
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attitudes were significantly more positive than female attitudes 

(Catasambis, 1995; Simpson & Oliver, 1985). Also, in a similar way 

Smith (1992) has shown that boys exhibited significantly more positive 

attitudes toward science than girls for every grade level. Girls had more 

negative attitudes towards science than boys but they even still have 

higher science grades (Becker, 1989). 

Studies have a lso done on the preference of students to be enrolled as a 

career on science sUbjects. It was found that boys prefer to study 

physics, chemistry and biology while females strongly avoid studying 

science and mathematics (now, 1994). In the same way, Archer and 

McDonald (1991) in gender related subject preference study suggested 

that the subjects most commonly liked by boys are mathematics, science 

and game (physical activity). English, biology and French are the most 

popular feminine subjects, but chemistry and physics referred often as 

masculine sUbjects. 

Tamir (1988) tried to show students' attitude in a general and specific 

form based on gender difference. In a genera l form girls are less 

interested in science learning. They have less understanding of the 

nature of science, and are less inclined to study science in college. While 

examining students' attitude in a specified form, surprisingly his result 

coincides with this result. Accordingly, Tamir (1988) demonstrated that 

boys in Israel tend to specialize in high school physics and girls tendency 

was to specialize biology. However, the result of him was not showing 
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significant gender difference with students' biology attitude. Tamir (1988) 

also demonstrated that male students' attitude towards physics are more 

positive than female students. The students who showed large positive 

gains in physical science interest score indicated that they preferred a 

specific career related activity. 

There are also other research works that support this research results. 

Steinkamp and Maehr (1984) explained that there is a gender differences 

in attitudes and achievement scores. They found that their was a higher 

difference in physics and chemistry, and rather small differences in 

biology between male and female students. 

Studies in Ethiopia (Yalew, 1997; Assefa and Carkiyogy, 2002; Assebe, 

1997) revealed that attitude differences have been observed with gender 

differences. They concluded that male students had higher level of 

science attitudes than female students. 

The general picture emerging from the results may be summarized in 

many research works there were gender related differences in attitudes 

toward the physical and the biological sciences. Subsequently, girls in 

general are less interested in studying science, have less positive attitude 

toward science learning, have less understanding of the nature of 

science, and are less inclined to continue to study science in college. 
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5.1.4. Gender Difference and Science Subject Performance 

Tests of mean differences in students science subject performance on 

students' gender difference was positive and significant with the favor of 

male students. 

The findings indicated that male students showed significant gender 

difference for SPR in a general form (t(200) When it is classified into sub 

sections, it also showed statistically significant difference at the level of 

P<0.05. Thus, it indicates male students outperform female students in 

science subjects. With these, three subjects, male students have shown 

greater performance than female students . 

Similarly, a number of studies were reported on gender differences in 

science subjects ' performance with the favor of male students (e.g., 

Smith,1997) Interestingly, consis tent to the present result, the First 

Interna tional Science Study (FISS) finding indicated boys performed 

better than girls in m a ny countries, the mean differences between the 

boys a nd girls was 0.69 standard deviations. When subtests were 

compared, the corresponding figure for biology, chemistry, and physics 

were 0.26 , 0.44 a nd 0.77 respectively of their standard score d ifference 

(Tamir, 1988). Like the FISS, the report of the Second In te rna tional 

Science Study (SISS) standard score differences of male and female 

students were 0 .24, 0.33, 0.40 for biology, chemistry, and physics 

performance respectively (Assefa and Carkiyogy, 2002). 
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The results of m a ny studies are inconsistent from one au thor's to the 

other's result . For example, Becker (1 989) found that m a les significantly 

outperform females, the difference between males and females 

performance were large for physics a nd biology with only small or 

insignificant difference in chemistry. Steinkamp and Maehr (1 984) found 

that there was a s ignificant achievement score differen ce between male 

and fema le students in physics and chemistry, and sma ll differences in 

biology. The work of Tamir (1 988) showed that boys consistently achieve 

in high school physics . They are better to apply th eir physics concepts, 

more of them aspire for scientific career. On the other hand girls are 

more interested in biology concepts. They achieve better in certain topics 

such as genetics and human biology. 

Similar to the find ings of this study, there were a number of local studies 

underta ken on the influ ence of gender differences in students' academic 

performance. They indicated males outperform female counterparts (e.g., 

Yalew, 1997; Eshetie, 200 1; Seleshi,1 995). 

Gender difference of any variable is not homogenous across measures, 

age groups, and content a reas which make it difficult to draw any 

general conclusion (Assefa & Carkiyogy, 2002). Supporting the above 

ideas, the study conducted in Maryland, Virginia, with 2,800 students, 

analysis of the data confirms gender difference achievement in 

mathematics. Boys and girls perform evenly well through the first year of 

high school, but the final years, fewer girls than boys opt for more 
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advanced mathematics course and male students tend to score higher 

tha n fema les on mathematics section of Scholastic Aptitude Test 

(Norman, 1989; cited in Shami, 1996). 

Contrary to the assumption , males favor career choice in SClence 

subjects which depends on science ability. Stinkamp and Maehr (1 983) 

reported that males and females do not differ greatly in their actual 

academic abilities. It is certain that females enroll insignificantly 

advanced mathematics and science less than males do. Females believe 

that mathematics and science are less useful in their lives than do 

males. 

The possible expla nation s for female students' lower performance than 

male counterparts m ay be, gender roles and types of encouragement and 

discouragement, expectation, different lea rning opportunities and va lues 

placed on the subject. Other sources for lower performance may include 

paren ts, peer, and the society and culture them living. 

According to Seleshi's (1995) explanation, most girls In this a rea do 

housework su ch as cooking, taking care of their young bro thers or 

generally helping their over burdened mothers . Tra ining for their future 

role as wives and mothers at h ome would a lso take their time. This 

leaves them very li ttle tim e for their study. Consequently, they are unable 

to score higher on subj ects as that of m ale counterparts . 
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sCIence (ATS) was 19.2%, and the next variable that could influence 

students SPR was SSE, which accounted for 5.0% of the variance of 

science performance . The remaining two variables (SAM and gender 

d ifference) did not provide significant contribution for the variance of 

science performance (SPR) . 

The potential of attitude influences science performance as illustrated in 

many researches. For example, Keeves (1992) cited in Johnson a nd 

Keeves (1994) reported that both the 10-year old level and the 14-year 

old level attitudes to school science involved both ease of science learning 

and interest in school science had a direct effect in accounting for 

differences in science achievement between students within classrooms. 

Welch (1969) evaluated the Harvard project physics and reported positive 

correlation between a ttitude and achievement in the range of 0. 2 to 0 .35. 

Similarly, the capacity of self-efficacy to influence students' academic 

performance is explained by many researchers . The meta analysis 

research has shown that self-efficacy can generally be expected to 

account for approximately 14% of the academic performa nce (Multon et 

al ., 1991) . Andrew (1991) found that students' self-efficacy predict 24% 

of the students' academic performance in physical science and 18.5% in 

life science. 

The results of many studies (e.g., Hackett & Betz, 1989 ; Pajares ,1996; 

Ma & Kishor , 1997; Middleton & Spanis, 1999) confirmed that students 
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with positive attitude toward sCience subjccts have high self-efficacy 

beliefs at a specific domain and achieve better. Even if attitude and self­

efficacy are predictors of performance, consequently with previous 

findings the predictive power of s tudents ' self-efficacy was found to be 

stronger than the corresponding power of a ttitude (Hackett & Betz, 1989; 

Zimmermann, 2000; Y alew, 1997) . 
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To obtain the needed information, 4 instruments have been 

administrated, those were, sCience self-efficacy scale, sCience 

achievement motivation scale, attitudes toward science subject scale, 

and science performance test. Each instrument has subsections 

based on the classification of science subj ect. 

At the beginning, the instruments were administrated on a pilot 

sample. Based on the pilot responses, item a nalysis was employed 

and the instrumen ts were modified . 

To analyze the data, compa n son of mean s (independent sample t­

test), simple correlations, multiple regression and stepwise multiple 

regression were employed. The analyses revealed that there were 

statistically s ignificant results in some variables, and failed to show 

s ignificant result in the other variables. All s ignificant results of t­

tests were in the favor of male students. 

There was significant mean differen ce in science self-efficacy between 

male a nd fem a le students . Simila rly, the t-test employed to show 

gender difference in attitude toward science subject and as a whole 

showed statistically s ignificant. However, when scien ce is subdivided 

into components, attitudes difference was significantly showed 111 

chemistry and physics but failed to show significan t difference 111 

biology. Science performance of students also showed significant 

mean difference between male and female grade 10 studen ts. It has 
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1. There is a significant gender difference in science self-efficacy in 

general. Significantly more male students perceive themselves 

efficacious with chemistry, physics, and biology . 

2. There is no significant mean difference in science achievement 

motivation between male and fema le students . The sub sections 

of science (chemistry, physics and biology) a lso show non 

significant difference between male and fema le s tudents. 

3 . Significant difference is observed between male and female 

students' attitudes toward science in general, male students 

attitudes toward physics and chemistry is higher than female 

students, but their a ttitudes in biology is similar to females 

students. 

4 . There is a significant gender difference in sCience performance 

In general and a lso on the subj ect chemistry, physics and 

biology performance in a particular form . 

5. Attitudes toward SCience, sCience self-efficacy, science 

achievement motivation, and gender difference variables 

strongly predict sCience subject performance. From the 

predictor variables, attitudes toward SCience subject was fou nd 

to be the highest predictor varia ble. 

6. In general non-cognitive variables have th e capacity to influence 

students' performan ce and at the same time their enrollment in 

science su bjects . 
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6.3. Recommendation 

Based on the findings of this study and conclusions, the following 

recommendations are forwarded. 

1. Science teachers should pay as much attentions to students' 

perception of competence as it is the perception that may accurately 

predict students' motivation and future academic choice. 

2. Parents and science teachers are responsible to convey a massage 

that su ccess in academic area is a matter of desire, effort, and 

commitment rather than that of gender difference. 

3. Parents and science teachers should stress the importance and values 

of science and encourage girls to persist and preserve in the face of 

academic and social obstacles and breakdown stereotypical 

conceptions regarding academic domains. 

4. The school counselor and science teachers should become an effective 

team, each to complete the function of the other. By making students 

to attribute their confidence in the science subjects. 

5. Educational practices should be gauged not only by skill and 

knowledge they impart for present u se also by what they do to 

children's beliefs about their capabilities which afTects how they 

approach the future. 

6. More research is needed to determine why some types of academic 

fields and female students produce different beliefs than male 

students . 
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Dear Student 

Appendix -A 

Addis Ababa University 

School of graduate studies 

Department Psychology 

This questionnaire u ses to get first hand information about self-efficacy, 

achievement m otivation and attitude of Grade 10 students in rela tion to 

[.heir academic achievement of science subjects (physics, ch emistry and 

biology). The questionnaire consists of three parts, n amely: SClence 

self-efficacy scale, science achievement motivation scale a nd sCien ce 

attitu de scale. The scales h ave directions; please respond to all the items 

according to the direction . Your frank and honest response to each item 

is practical a nd very important in succeeding th is study . 

Thank you in advance . 

Part one 

Please read each statement carefully based on the extent to which an 

item explains your agreement level and circle one of the following degrees 

of agreement accordingly on th e space provided 

1. Strongly Disagree (SD) 

2. Disagree (D) 

3. Agree (A) 

4. Strongly agree (SA) 



l.Science Self - Efficacy 

No. 1. 1. For chemistry subject SD DA A SA 

1. 
1 am confident that I have the ability to master th e ideas learnt in 2 3 4 
Chemistry 

~.~-~~~~~~~~~--~----.---~--~~~~-------b~~~~-+-.-~ 2. I don't think, I will do better th an other students with chemistry 1 2 3 4 
3. I I don't think, I will be successful in chemistry 

4. 

5. 

6. 

I am confident tha t I can unders tand the topics in chemis try. 
I feel like I don't know a lot about chemistry 

I 
Compared with other students in the class I don 't feel I have good 
study skills. 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

f-I_-~:;-.-_-. +-:jCt · is easy for me to aChiCve-c-a_g_O_o"d_g_r_a.,-d_e_'_·n-,c,-h_e_In_i_s_try_--,-.-c-__ -,--___ -,+cc1_+co2,--I-co3_f--,4_-1 

~~_ ~:~~:~~:::~ ~v~aa~':e:::sdt: :~,I~::t::da:I:~::1t:ts, lab practices and: : : : 

r io. J am confident that I can receive good grade in chemistry 1 ~-+C:3--f--,4--1 1-, -1 " I am C011fid~t-thC-a"'t"'!·-c-,-tn-·-d;-o--\\·-'c"'I'-I -e-ve- n- ."'t7h-e·-rr- IQ'-s"'t-d7 i"rr"ic- u'-;-It:-,-v-o-r'"k-. ------+"'1--+-;2o--t-3;;-+-;4---t:C I(;ol1side~-;yseIf~~or at chemistry 1 2 3 4 
~~-T----· 1.2 . For physics subject 

I 
~~rrl con fidc ll l-tha-t-l-have the ab'-"il'"iry---to--n-,-a-s-·t-e-r-tCCh-c~i~d-e·-a-s~le-a-r-n-t-Cin--1~I--+~2---+"'3~4-4C---1 

, 1. I phYSICS 

~
_~~ II do:~~.thiOk~-lwITrCIo beller than other students with physic's 1 2 3 
.~. l r don 't [hin k , I will be sliccessfu l in physics 1 2 3 

4 

4 

4 
- -4 . . l-~ ~m. ~~~1~dc-~·~-·l:~.lmt i :~~ !~~'~Slan~~iCs in physics. -.-----+,.-"'.1

1

- __ -1+.,;2,--+_3.,-r 5J I tee) ltKt! I dorJ"t. know a lot a bollt phYSICS 2 3 4 r-- I-Compa~~l-,~~ith othe,: 'studenrs "in -tCCh-e-cccla--ss-'Ic--d'-o-n~'-t -":-e-c··I-"'I'-'h-a-v-e -~-o-o-dc-f-I~-+"'2;;--1-=3-+-4'--+ I 6 I 
. .rudy skills 

t--~~~s "asy-ro~~~e~_~~~~~a __ g_O.c°:-d __ g_ra~d_e __ l_n_p-,h_y_S_"_C_S __ -cc~ ____ -c ______ :-+~I __ +_2;;-__ ~3~+-4,-_ 
I 

I am conflClcnt thal I can do well on the assignments, la b practices and I 2 3 4 8. 
proj~ct works 

~. lh.i.-ve a lot of wca'knesseStoul;derstand physics. 

12 I consldel my self very poor at physics 

2 3 

2 3 

2 3 

2 3 

4 

4 

4 

4 l :~ ::: :::;::-~~~:t\CI~~~ r::c'::llg::e~1~~acd:~:;::r;i:~ll wOlk 

--_._----_ ._--_._-------------_._----------------' 



No 1.3. For biology subject SO OA A SA 

I am confident that I 
I. 

have the abili ty to master the ideas learn t in 1 2 3 4 

biology 

2. ] d on 't think, I will do better than other s tudents with biology 1 2 3 4 

3. I don't think, I will be successful in biology 1 2 3 4 

4 . I am confide nt that I can understand the topics in b iology. 1 2 3 4 

5. I feel like I don't know a lot abou t biology I 2 3 4 

Compared with other students in the class I don't feel I have good I 2 3 4 
6 . 

study skills. 
~ It is easy for me to achieve a good grade in biology I 2 3 4 ,. 

I am confident that I can do well on the assignments, lab prac tices and I 2 3 4 
8. 

project works 

9. I have a lo t of weaknesses to understand biology. I 2 3 4 

10. I am confiden t that I can receive good grade in biology I 2 3 4 

I!. I am cOllfident that r can do well even the most difficu lt work. I 2 3 4 

12. I consider my self very poor at biology 1 2 3 4 

2. SCience achievement motivation 

No. 2.1. For che mistry subject SO OA A SA 
--I. I usually s pend a great effort to accomplish the work on time. I 2 3 4 

2. ,/ J would like to find a life in which one wou ld not h ave to work at all. 1 2 3 4 

3. I a ppreciate students who excel with chemistry. I 2 3 4 

Even though the questions included from other books are few, I wou ld 1 2 3 4 
4 . 

like to read a ll related materials. 

If I have not attained my goal a nd have not done a task well then I I 2 3 4 
5. 

usually give up. 

I usua lly tackle the easy p roble ms firs t and do not wony about the I 2 3 4 
6. 

more difficult ones. 

Regardless of its level of difflnllty, I always continue to achieve my I 2 3 4 
7. 

goa/. 
- -

8. t usually set my goals on ly a s higJ1 as I can easily reach. I 2 3 4 
--- .---.-. --.. - . 

If I fa iled :->l'vcrai ti mes conseclltively. I would quit try ing as ha rde r for 1 2 3 4 
9. 

the nex! ti ml! . 
- - .. - - -

I ofren do some thin g until it is cum pleted though it is dull a nd boring I 2 3 4 
10. 

to me. 
----_.-

I!. I don't preft ;· a li ttlt risk to m <tk,· <-I lo t 1 2 3 4 

it---1-;-------
receive on the tests ancl exams I 2 3 ~ I am not cOllct:rneo a bout the SL·v n .: s I 

12. 

I of chel nislry 
-"---



No 2.2. For physics subject SD DA A SA 

l. I usu a lly spend a great effort to accomplish the work on time. 1 2 3 4 

2. I would like to find a life in which one would not have to work a t a ll. 1 2 3 4 

3. I appreciate students who excel wi th physics. 1 2 3 4 

4, 
Even th ough th e questions included from other books are few, I wou ld like 1 2 3 4 

to read a ll related materials . 

5, 
If I have not attained my goal and have not done a task well then I usually 1 2 3 4 

give up , 

I usually tackle the easy problems first and do not warty a bou t the more 1 2 3 4 
6, 

difficul t ones. 

7, Regardless of its level of difficulty, I a lways continue to achieve my goal. 1 2 3 4 

8. I u su ally set my goals only as high as I can easily reach . 1 2 3 4 

If I fa iled several times consecutively, I wou ld quit trying as harder for the 1 2 3 4 
9, 

next t ime. 

I often do some thing until it is completed though it is du ll a nd borin g to 1 2 3 4 
10. 

me. 

1l. I don't prefer a lit tle risk to make a lot 1 2 3 4 

I am not concerned about the scores I receive on the tests a nd exams of 1 2 3 4 
12, 

physics 
~-

2 .3. For biology subject 

l. I u s u ally spend a great effort to a ccomplish the work on time. 1 2 3 4 

2. I would like to fin d a life in which one would not have to work at al l. 1 2 3 4 

3. I appreciate students who excel with biology. 1 2 3 4 

Even though the questions included from other books are few, I would like 1 2 3 4 
4 . 

to read a ll rela ted materials. 

If I h ave not attained my goal and have not done a task well then I usually 1 2 3 4 
5. 

I give up. 

I usually tackle the easy problems first and do not worry about the more 1 2 3 4 
6, 

difficult ones, 

7. Regardless of its level of di fficulty, I a lways continue to achieve my goaL 1 2 3 4 

8. I u sually set my goals only as high as I can easily reach. 1 2 3 4 

If I failed several times consecutively, I would quit trying as harder for the 1 2 3 4 
9. 

next time . 

T often do some th ing until it is completed though it is du ll a nd boring to I 2 3 4 
10. 

me. 

1l. I don 't prefer a little risk to ma ke a lot I 2 3 4 

I am not concerned abou t the scores 1 receive on the tests and exams of 1 2 3 4 
12. 

biology 



3 . Attitudes toward Scien ce 

No. 3 .1. Attitudes toward chemist ry SO OA A SA 

I. I am in te res ted in chemistry 1 2 3 4 
--;; .. 

2 . I feel comfortable in chemisuy classes 1 2 3 4 

3 . I prefer learning chemis try tha n other subject 1 2 3 4 

4. I detest ch emistIY and a void its all the times 1 2 3 4 

5. I have seldom liked studying chemistry 1 2 3 4 

6. I am enthusiastic about chemistIY 1 2 3 4 

7~ I usually enjoy with doing chemistry 1 2 3 4 

8. I am eager to see new lessons day today 1 2 3 4 

9. Doing chemistry exam doesn't make me anxiou s 1 2 3 4 

10. I am enthusiast ic about chemistry teacher 1 2 3 4 

11. I like to read a bout chemistry 1 2 3 4 

12. I don 't mind doin g chemis try I 2 3 4 

13. Chemistry more of game than it is a hard work I 2 3 4 

'l4.' I lis ten when a friend talks about chemistry 1 2 3 4 

15 . I would encourage my friends to pursue chemistry 1 2 3 4 

16. Some times I read ah ead in our chemistry text book. 1 2 3 4 

17. The ideas in chemis try are not very u sefu l 1 2 3 4 

No. 3.2. Attitudes toward physics SO OA A Sft 

I. I am in te res ted in phys ics I 2 3 4 

2. I feel com forta ble in physics classes 1 2 3 4 

3 . I prefer learning physics tha n other subject I 2 3 4 

4. I detest physics and avoid its a ll the times I 2 3 4 

5. I have seldom liked studying physics 1 2 3 4 

6. I am enthusiastic about physics 1 2 3 4 

7. I usually enjoy with doing physics 1 2 3 4 

8. I am eager to see new lessons day today 1 2 3 4 

9. Doing physics exam doesn 't make me a nxious 1 2 3 4 

10. J am enthusiastic a bout physics teacher 1 2 3 4 

11. I like to read about physics 1 2 3 4 

12. I don't mind doing physics 1 2 3 4 

13. physics more of game than it is a hard work 1 2 3 4 

14 . I lis ten when a fri end talks abou t physics 1 2 3 4 
-

15. I would en cou rage my friends to pursue physics 1 2 3 4 

16. Some times I read ahead in ou r physics text book. 1 2 3 4 

17. The ideas in physics are not velY usefu l 1 2 3 4 
-



No. 3.3. Attitudes toward biology SD DA A 
I. I am interested in biology I 2 3 
2. I fee l comfortable in biology classes I 2 3 
3 . I prefer learning biology than other subject I 2 3 
4. I detes t biology and avoid its all the times I 2 3 
5. I have seldom liked studying biology I 2 3 
6. I am enthusiastic about biology I 2 3 
7. I usually enjoy with doing biology I 2 3 
8. I am eager to see new lessons day today I 2 3 
9. Doing biology exam doesn't make me anxious 1 2 3 
10. I am enthusiastic about biology teacher 1 2 3 
11. I like to read about b iology 1 2 3 
12 . I don't mind doing biology I 2 3 
13. bio logy more of game than it is a hard work I 2 3 
14. I listen when a friend talks about biology 1 2 3 
15. I would encourage my friends to pursue biology I 2 3 
16. Some times I read ahead in our biology text book. I 2 3 
17. The ideas in bio logy are not very useful I 2 3 

Part two 

Please respond to the following genera l information by marking (v) or inserting the required 
information in the space provided 

I. Sex MaieD FemaleD 
2. Age ___ _ 

3. Section 10" __ _ 

4 . Roll No ____ ______ _ 

5.School ___________ _ 

SA 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



Appendix -B 

M.iI hnlJ nnCl'I.t 
~'Ul 9U l:J> uoCV "HIC 

{,1"I,eM-;t1.. +~UC''''' h<j;tI 

{'Itu uorn,e:/' 'pc, {,II"'} {"/''''lt9':l~, nl\.e'}iI In&'llhil 1 nh."'lkh~ l,C, nil'/-tJ,ew+1 ')' 9"tJC''i- 11.(', n06·'Ptw, n,'f·Il'PtlU·1 iI"'7,r 1 Ilm·rn.''''' {'UO '/I\I) ''''' il°'1.r l,C, (,uoll!-Jh'I~+ n ·),?utJC;H~m· m·rn.')· 1I,e film·'; 1/?",~' C, Ilo'l{':" 7,C, 11'1"f'im' c7ol:l! nc7D'/I\ ''''' nil&.lI1.m· '; {'c7o<j;:hl" (,q,nj6t.1 llc7Drn 'I'?" '/m·:: MIf"/?" U'Il"?" rp f'I:9",j'- nuouo'II')' 7,'~."·lJn.;, n'ru'}'c, 7,rn,e:J'llv,:: nCil9' '1t1o'/+ ('·I''J°lln·i, 7,C, n;r"'l~'l')' {",·orn·+ c70tliI IlrpC,.." c7U I\!-J'r 'P<, {,ill'l'7,{, {,Ilm':: 

h<j;tI n';~' 

hllU n;J'·:,-. (Iii:" ';O·iI h'i: Il":l: M·:: h7,.f'/.'l'.'l. ';O'iI h<j;tI (,'I'ln+ rp f'I19"-)"- h6,.)- Il&.;l·:/:m· /lml:J"i+ {,o'16· r,m·-;'·· lIui']htl (''''I.iI'''lc7o·n}, c70tliI c711Crnm· ftl 'lln': : 

1. nnw" {,tliI"'I"??U Innw" {,tlil l 
3. M"'lo'lIlU' IMII 

2. {,tliI"'IO??" I {,tlil l 
4. nnJ9" MO?"'lIlU· InnJ?" M I 



1. I'Mt-'PIIV" row}" ~,":;'II'PIIV" ll,eH" {ltry.'r (Self Efficacy) 
-t."'. 1.1. nh."'I.M·t 'r9"UC1- n hA M M nt11 Ml 
1 l' I"°'l.M ·t "' '/°OC-/- ng. 'j ·n a/ll.~ ·)· )"H~V'" 1 2 J 4 
2 hh'htl '1.1:>;,. ,/: n·/·ilA h.'''I.M-t ' ) M /,·AV· ·nl" M~M"" 1 2 J 4 
3 nI""'I.M-t ·1-9"U(·/- ohl\.;1,oll {'9u U'i 1, ,I'.au ~'\9" 1 2 J 4 
4 nI""'I.~·t t -,-?UuC"- r?"o'/t.:" (D" vt\n ·)· n.l: '}·n ),L'lAV' 1 2 J 4 
5 nI"°'l.M-t -/'9"U(-'- n·/: )'(o"i"I- {) t'l :~?" / 2 3 4 
6 I1M-} '/ ''''It?' ')' I, ,}~C ~;J ',I'. 'l'<- r ~I(Jl r" ~M- I' A'W" 1 2 .1 4 
7 nh.~/.M-t HOVC'/' 'l'<. m'm,'" 0'1 fl (Ju'II'Hl A', "'~A ',(D' I 2 .1 4 
8 rn.·)- ~t· },r, m ·/· UD·I ,(.· ~ (,. ?' -)0') n·/· I,A M ,t·AV· I 2 J 4 
9 r h, "'I.M- t H"VCY) {'au/' .",·,- .I!: hon .'- M·n'\ I 2 J 4 

I 10 nh.°'l.~ ·) ·t ·j.y"I1C·' · 'l'<. mom.-J· },/ .r.O>/flrroll"Hl }IC"'m~' ','\ I 2 .1 4 
JJ I'h."'/.M-t ')'9"VC')' M '/' .N, } I / ~~ '} n.ll"i?" 1" /'oA ),,}Y.9"!l t · },C"hnt;: ', '~ I 2 J 4 II- nh,°'l.~,r:t '1'9"I)C'/' 11''19'' .1!.. 'lfl'l +0', t '/\ I 2 3 4 

~'."'. 1.2. n"'/lh~ HOUC." n hA M M n"1 M --1-- '--r.l;'iLh~ "'9"VC"''} n.l: 'HI (/Il/ • • ':-I' ), ·HAV·" I 2 3 4 
2 hh'htl '1.1:,"'1: nNn &. 1I )' ~·) MI. ·AV· ·nr· MM19"" 1 2 3 4 

~--J n,{'ILM ')'9"V(,"" ru·rn,:).("/ {,?ulY '} )\,ellllll:Wu 
I 2 3 4 

4 n'('llJ'~ "'9"I1C')' r?UO'i,~ .:/ ' (1} . 'j ut\n ·)· Il)':}·n },l. .l\IIV· I 2 3 4 --0--
n6,ILh~ ,j'?"IlC'" n'!: 1,("",,,,· {' tI :w" I 2 3 4 

, 
hi- h~, A" :" .,.o'l t?'·)· 1.·)'le !'1:J ',e.. 'I' '';. \' ),(l1'-;'} M H ' {'t'l:w" I 2 3 4 

7 n&,llM ./,-?tl t)C} ~I'<. (I)'t l l ,"- t"}rtmJ"l/ 'Hl A'" "'~A 'lCD' 1 2 3 4 
8 m 'r ~t· he; I'n.·,· UD·I,(, · A(' ·P'Y) nN~ !.!It·w· I 2 1 4 ~. 1~6. II.ttfl '/'9"IJC'] ' , rnll (, .~'I' J):) I(/II'/' >l tI·n:~ I 2 3 4 ~ -- Til,.",,·,.",,·,· ." ",,,,.,. n' "'''"" " ",." "" "" " I 2 3 4 !! __ I \' 6"U/'~-');-;;~'}[f I,,", ,;: :), ~ ;',;',1:; II.U")9" \""i'iA )"} .~?"!I;" ),(,'"/IIl'" 'J :~ 1 2 3 4 
.i 2 lllL ILhf l l 'Y"I JC'/' Il n11" Y,I:" '/ '/''''11. 'd I 2 .1 4 h -:.1t ---- -· .. · -·-----Tj~(I{l '1 u.e (U·,:-·ry"uc.J. n I,A hA M 0"1 M I fT- r-rti··IlJ.e(~·) ·1" I}( ,·-;i~;:}.jj;w-i~~7I\flU ·:: I 2 .1 4 

[~=:- 'lIii7,:ti';)[1i"i'li·f!lI\- Il;iI;:;;'(J/:'· ).(,I.·A Ii' ·(il'· M~Mo " I 2 1 4 

1:_· nil ', LJ ,e {u.t ;--:'H'iliC:F"(j;· ( I i . : J • <) '/ 1'9"1/" ) ~1,I!~fJ Uil:H'U I 2 3 " I 4 M ', IJ.en"'· ')'?"U0J:--V1 ,;;-ij?:flfl"; Ut\fI')- l1.o·n ),L'l~V' I 2 3 4 r-o 
n~', lJ .e(iH-:-'H''IJC·~i:Tir;· ' ' '·I· \' 1'\ :}1" I 2 J 4 

, 
r,;-- MA+ ./.tJllljii',:;·- i,'}'IC {I· j- .p. '!' .:. I'i ,m',"} M ·J· rt\:w lI 

I 2 3 4 

I 7 1lI1', II)'.JD·)· :h"\3T:T-1·<.-;·rJ·~;· "'/II (/U'1I7'n Nt. ,, ·~ tI '1m· 1 2 J 4 
~-- ~1(i7i. flt· il l; \-;i1-::" (l 1I· ~ 1 ~-:7IT:Jj ·: .,~ ~dlt·nu, I 2 1 4 

W)~ UK-CU'I' :i'-')"IJC1"} i;;~ ! ,(.,!0~r;;;.·j, (dHr~ 1 2 3 4 po-- r ,) " I) !?om 1;--·;· ~"U(::r:-:- c.~--:O:C:. ':" ~, ' } ,\', "" {] (lU II "NI ~,r."} rn r,' 'I :) I 2 3 4 
nTl'~------· ----. 11 I'M U,I'."'·)· ;"~"'JC 'l' 1,:;'!' :1(. ). '; ':; n,u" }')u Ni'in h'}.~.9"!lI. · ~\r.'1 fIl 'i' 1 2 J 4 
I I 'd 
I'_~ ______ '_"" _ __ ~

 __ ' '0 - .. . - - ___ 

I 12 1 1I~'1 :;.Glu'i -,~~~:~r.'/~1 'E_" _~ _:,,,,, /, __ ~~ ~ I 2 3 4 
- --



2. t'u:D·m."}· f'UD~"f\"" il'"1.'}· (Achiv(,lllcnt Motivation) 

1','" 2,1. nl1"'1.Il1't. 1'9"UC1' 0"1 I.tI ),~ O"lM 

I.tI 

I VO,'/' ~t·?'-1- ),'; ro.·I· ou·ht- ~t'?""1 nI,"I~O· hlllr,'I'.~'W· I 2 J 4 

2 '011 · "III, M~ )'tlU",· ~6'?'Y) ),ouCfI'IIU' J 2 J 4 

3 n'I'?"UC'/' tI'l' o·n-l") 1,1 .•. ~h, ' /' /,tI.f''I't.(O·?" J 2 J 4 

4 ?O'}?U >, '}t_~ ~l'I ·OIJC'I(U· (U _"};l. b.- /'Cj' fl,e~H")'?U -"'Io'n:· ',?C':y.') "'nn·n J'~.~IH·"tI J 2 J 4 

5 Pt·?'-1-1 wr~. ~tlilt·(O.r, $'II?"h..)- ') "1·0 'ltloO)'U' 0'1'11" ·I·M. 1"I'CfllIIU'" I 2 J 4 

6 ·011·(0·,) ?II, '1'~tI 1')"/:7"" 1,1)1. h~.~· )'If)"/") 'r),'1:7"" M''''''C~'h'''Y'' I 2 J 4 
"-7 M'f;Jt. 1tIf'}9" 1,1t!. M~ln hO'/<\'l'7' (O.~ '. l.~ /,tltlY" I 2 .1 4 

8 O'I'~II' tI.~CM'/' VY" ')'II(O''j /,tI mill U· I 2 J 4 

9 O·I',~.:J .:J°'L 0.1..+'1 ilA ' ''''lilA:~ >'H!. '1Cj' (,\uufllC A.e'1 ........ :wu I 2 .1 4 

10 'dlC\:f:Cj' ~l.~ilo'J. n.ll"}?" 'J'1C"}"} IIl'\mCj'/'1!.:} o'/ "~?U ~lAkt\~l?u I 2 .1 4 

II M'/' (O'm,'f' ItU"}9" t·O:) "m'I "~'/' l ,tlt.tI "IY" I 2 J 4 

12 M h,a'/,M 't, ' /'?"UC1' m·rn,·/· 'Oll '?" I.tlr.r.l,'I'I'9" I 2 .1 4 

'I'.'" 2.2. OMLM '/'9"UCr fi'~ I.tI M 0"1 ),~ 

I.tI 

I rn.·/, M·P'·)· I,'; l'n,·I· "u ·ht· ~t'?""'l n/,"I'ln· I,rnr,'/' .~'IIU· I 2 3 4 

2 '011· "III, M~ )'tllI", · 1\('·P'-1-1 l,onC"lIlU' I 2 .1 4 

3 nH"uC'/' tI·f. uunF} I'}.~ nld' l,tI,f.'I't.(JH" I 2 .1 4 
'-4 YO'}?" I,}')' h+o'/OO)· fI)."J." b,'I'" ~.e"'/+9" 'I"/~/ ~' ',?C':y.·) "'nn·n ,rM.~' I ·"tI I 2 .1 4 

s i"'("Y' :""} 01'~· ',tlllt·fI)·" J'M"II"I") "I'n ',tltJu)'U' 0,/,·11" ' I·M . 1"f'CflllIlI'" I 2 .1 4 

6 ,n ll ·m·l 7.11, ·I'~t.I 'r f'I:7'-1- I,}),L h~,~' )'IY',..,"} '1')"1:7"" M'I·h·C'lho·9" I 2 3 4 

7 M~· ."t, n.IY,)?" I()tt. M"'ln hO'J<\'l'7' (J].~ '.l.~ l,tltI?" I 2 .1 4 

8 n"'~II' tI,~CM'J' fY"+IICO·l /,tla7I1U ' I 2 J 4 

9 O'I .. ~;J;JO>L O.,'I·r, 'ltl ' I ,<\~tI'l ),') .~?r, lIuu lllC /,.e?4.4. ')?" 1 2 .1 4 

10 MtI'f:" M:I]°'L ItIY,Y" )?(~Y) "~mr,>f'/d °H'?" l,tI.,tI"I?" I 2 .1 4 

11 M'I' OJ 'm,'I' IW" }Y" ("O:) ",'?;; 'J' /,tI •. tI"I?" 1 2 3 4 

12 M MU,~ '/·Y"UC/· OJ'IIl, '/' ,nil,?" 1,t.lf.1",·"j,y" I 2 .1 4 

"'.'" 2.3. O~) U.e(J]1' '/'?"UC'/' 0<'1 I.tI ),~ n"l M 

htI 

I I'n.'/· Me?,-1- IS 1'11,,1' ,,"·ht.· ~t·?'-1-1 nl,"I~n· I,m "'/' ~'IIU' 1 2 .1 4 

2 ,O il, "III, h~.~· )'tllY)' 1\('·7'Y} l,uoC"IIlU' I 2 J 4 

3 n'I'Y"UC'I' t.I.f' ",,'r';,h I").~ nil.'!' /,tI·f.'I't.co·?" 1 2 J 4 

4 Y"'}?" I(}\I. h,/·o'IO(o, m·?' •. 'I·r, ~.e"'I")·?" ,1'''''7»' ',?C'··j'·'} "'nll'o )'~.~~,/ ·>;'tI I 2 J 4 

5 P('·?'·'·') wr~· ',t.lO('·(OS )'1I?"h"/") ·"0 ~tI"u;l'U' (1 '1'·11" 'I·M· 1,.f'CflllIlJ '" I 2 .1 4 

6 ,n il ,,,,,,) ?, II, ,/,~t.I 'I',N?") ' I"XL h~~' )'U"I"l'1 'I'f'~?" " M'I·h·C~h"·Y" 1 2 3 4 

7 M'/·,'t. IllY'}?" ),')1), MO'W} I,"'J<\'"I' mg. :).~ /,tltlY" I 2 J 4 
--

8 fH'~~ ' t.I .~CM1· I'~""'II"J-') l,t.I"'JI\U· 1 2 3 4 

9 O'/-.I!.:J ;>0'1. 06'. -I'Cj' )ll!\ ./.t'! 11I:"\:'t }, '}.~ '}e; I'wfI('lC ~l ,e '1 .... 1. :Wu I 2 3 4 

10 MtI'r:r, /,.~'I]"'1. ItU")?" )?C,'Y} "~mr,'I'II·'\ O>J,py" /,t.lb,t.I"}Y" I 2 .1 4 

I I ('\1'\'" cD,tll-'" fLll"}?" t · (}:} oIJ'/ ·)H' /,tI ~.tI "19" 1 2 3 4 

12 M ~) u,em'/' H"UC'/' m·m .. l, ,nil,?" /,tI(.J:>, )"'9" J 2 .1 4 
-



3. hOD~~h ·H· (Attitudes) 

oj''''' 3.1. Oh."'l.!l1·t oj-P"UC'" Off] hel htl M Off] M 
-I rl,"'W+t ')-?"UC'I' ).ro'l~U·" I 2 .1 4 

2 nI,.°'1.II1·t I,<;:~ 'w. '1'';' ~"'L'I- ',ro· rU'I.~U'n .. I 2 J 4 
J U·II. 11,"'1.111'('1 ,00'IC )'.~ .eMtI I 2 .1 4 
4 ~) h,o·JJl'I·t ·1·?utJC·f~ I'lf'l9"ml't ,Oil ,?" >,t.\h;.l'·h,,\?U I 2 .1 4 
5 OfTl?" 1.t\G: l.tlG: \'II. o'I.~T(' 'I'?"UC"") 1,{\l';IIU' I 2 .1 4 
6 1111,°'1.111'(. H"UC'I- 11<;:~ 1.11, tlr. <;: .. C M'l I 2 J 4 
7 \'I1,"'l.II1·t 'I'?"UC'I-') 1,lIro"rC' uo~("·I· l"'nO'OI J'~.~M·>;'tI I 2 .1 4 
8 I,fl'p'.~ ',1C' ·j-") Or1.II,ro· ~"'lr'l- ).0~IIU· I 2 .1 4 
9 rll,"'L!l1-t 6.'1''; ·Oll ·?" 1,J'~r.J;).I'I"\9" I 2 .1 4 

-10 rh,t"Lfl 'rt OD?"lJt,'} nt1w" ~m · ~1?"mPr')-(D' 1 2 3 4 
II ° 11>;'w·1?" 1,.9"111'(' ',II ',lC'Y) "'110·0 )'~.~~ · I ·'·tI I 2 .l 4 
12 M 1'°'l.M·(. 'I'?"UC'I' ·Oll ·?" '7)'.' IWI?" I 2 .1 4 
13 1,"'Lil1-t i1Mr.J;).';'I:'I"I, .etl·), 1,'11'0'\'1"1' J'uol/<;tI I 2 3 4 
14 M I,"'LM·(. 11.cu(., o~'p'uo'P .~~ .e~'·tI I 2 .1 4 
15 ~)'.~;~ .eU'i1 H"UC'I") ),' ..... NiI·.;.O·,· 1.7t,.t,.~V · I 2 3 4 
16 l'I1,°'1.~ ')-(. 00()'h6.') 'l,y:o'L oono·o 1.J1;J:<1I1V· I 2 .1 4 1 

i 17 rl,"'1.II1-t 0111 ~,"'(I-l- ·011'9" m,J""L 1,.eYJ,·?" ·m~ M"'OIIV' I 2 3 .j 1 oj-..,. 3.2. 06.ILh~ ·)OP"UC·j- OfT) htl l,tI M Off]M 
! I rtCll.hl, ' I'Y"UC'I- ).m,P,IIV·" I 2 .1 4 

.,' 2 O{"ILI'~ , ,<;:11 7.11, 'P I,· ~"'L'I' 'u,,' r"'l.II"'I'1 .. I 2 .1 .. , 
i 3 V·II. tClL.h~ .) 'O'''IC )'.~ .ell'·1.\ I 2 .1 4 1 

I 4 r 6. ILIII, ·/'?"IJr. ·/· i11'1?"(IV\ ·flll ·?" >,t\h;J""t\9" J 2 .1 4 

j 5 W'}?" >,/.\ (.'.; ),t.\~ t' ~IUlfl +?"LJC""} ),rnc,'t'lu, I 2 .1 4 7- -1I6.IIJ'~ '1'9"UC'''- 11<;:11 1.11, 1.\1' <;:'I'C 1.11'1 I 2 3 4 -I 

I 7 r{"ILh~ 'I'9"U['I'1 I.IIm .. )·C· m·~t··,. /"'no·o/ J'~ .~~·I·>;'I.\ I 2 .1 4 

I 8 i,,P,-'l.~ 'I'IC'Y) m'l.lI,m· 11"'/1"1' ). 'l'MV· I 2 .1 .j 

I 
9 r 6.ILhA 6. '1' '0 ·nll·?" 1,.r'~(,J;).I'I"\9" I 2 .1 4 
10 '?6..ILhll uu?ulJt:} W'l?U ',m· ,,?u(U.'H'(I}· I 2 .1 4 ] 11 o'IWcu'")?' i1,?"M-(. 'II' 'I7C'Y) "'110·0 J'~.~~·I · >;'tI I 2 .1 4 
12 nil 6. I LI,~ 'I'?"U['I- ·011 ·9" '7)'.' rll'I?" I 2 .1 4 
13 6.ll.hA I,Mr.J;).';'I: 'I"I, .etl'I' 1,'11'0'\'1"1' J'uoll'Ol.\ I 2 3 4 
14 M 6.ll.h~ lI .ro(.· o'lfl,.,°'1' r. ~ ,ell>,·tI I 2 3 4 

I 
15 ;1.~7i" 1; ,eUl1 '1'9"U['I") /.I,P, .. P·I·i1·I,·O·I· /.It,.t,.M· I 2 .1 4 
16 r 6. II.I'~ "oO,hl. .. ·) 'I'.I:·"'L O"no·o /.II.?:<1M· 1 2 .1 .j I -17 rt..II.II~ 0111 ,h'\('·)'. 'fllI '9" {\l,J'"'I. l..er.II·9" ·m~, 1,9"'OW' 1 2 .1 .j -I 



i'A, 3.3. 011) U~(M' -,.ruc-/· OfT] lit'. lit'. M 
1 fll ', U~OJ+ -H"UC·j· ),O) • .,flU·" 1 2 J 
2 o II', U~OJ'/'h~:fI 1.11. 'l'~. II"'L-/' ',OJ' 1'"'/,(,\0'1'\ " 1 2 J 
J iI·fI. II', V~OJ""1 ,007C .~ II ~fI~'A 1 2 J 
4 f II', V~OJ'/' H"VC-j· M9"m~ ·011·9" Idl ll ;/,·/·t\9" 1 2 J 
5 OfT]9" I.AG: I.A G: f II', v.eOJ-/· -/'9"UCFI IImr,flU' 1 2 J 
6 fill) V~OJ-,. -,.9"VC-/· 1,,"fI 1. 11. Ar. ,"'/'C M'~ 1 2 3 
7 fll', V~ID-/' H"VCF) 1,IIID"rC' uollt· ,!· /"'no·o/ PM.II·I·>;'A 1 2 J 
8 1,'l-'l.1I )7C'·)·,} Or1.II,(O· flo'H'-/' M'lflV' 1 2 .1 
9 fll', U~OJ-/' .1.·1'<; ·011·9" I,Pllm '}'H9" 1 2 3 
10 r(l~ tJ .e(IJrJ~ OP9ulJt:} fln]?\J 'uv- ~,?\J(DP,·) ·m· 1 2 3 
11 °'11>;'(J)o'I9" II) uK-m'/' ',It 't7C' ·V) "'110'0 PII.~II·I ·'·A 1 2 J 
12 M II', U~(O·/· -/'9"I)C'" ·011'9" "Ii!: ft'l '\9" 1 2 J 
13 II', V~O"'· IIM(.l~,r,'I: 'I'i ' K-A'j' 1. '//<; '1)'/' PO'u1l';A 1 2 J 
14 M II) V~OJ+ !LlDt· "'/'lou'P .~II ~fI"A 1 2 3 
15 'l.~7,";L' .eu'}'} -/·Y"VC·/·'} ),'}!" .. r-I·I!·';'O-r ),74.4.flU· 1 2 J 
16 fll) UK-mol' ouo,ht.:) '1,.~·o'L oo'no·o 1.J1., :<lflU· 1 2 3 
17 f ll) v~m-" <!'Iii ,h ~n'l' ·011 '9" m;J'"'L 1, K-.~fI·9" ·m~ 1,9"r,flV' 1 2 3 

h'ht'. u·M-
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Appendix - C 

General Science Test for Grade 10 

Read each question and choose only the letter of your choice on the 
answer sheet provided. 

Section 1 - Biology 

1. The oxygen released during the process of photosynthesis is com e from. 
A. Wa ter B. Carbon dioxide C. Glucose D. Atmosphere 

2 . The taste that most people sense on the back of the tongue is 
A. Sweet B. Bitter C. Salty D. Sour 

3. The amount of light entering the eye is determined by the size of the 
A. Retina B. cornea C. Pupil D. Fovea 

4. Impulses from the spinal cord to muscle fibers in the human leg are 
transmitted through stru ctures known as: 

A. Sensory n eurons B. Motor neurons 
C. Connective neurons D. Association neurons 

5. The organelles responsible for the breakdown of worn out cell organelles and 
food vacuoles in protozoa is: 

A. Lysomes B. Chromosomes C. Ribosomes D. Centrosomes 
6. If a red blood cell is placed in hypotonic solution, the condition of the cell 

there after will be: A. Turgid B. Brust C. Plasomlysis D. Crenation 
7. To which of the following classes does a leech belongs? 

A. Polychaeta B.Hirudin ea C.Oligochaeta D. Schypozoa 
8. Which animal produces the list amount of heat per kilogram of body mass? 

A. Mouse B. Rat C. Rabbit D. Elephant 
9. Animals that feed on m eat are categorized as: 

A.Herbivores B . Carnivorous C. Omnivores D.Scavengers 
10. Which one of the following deficiency disease is caused by lack of vitamin A? 

A. Rickets B. Night blindness C. Beriberi D. Pellagra 
11 . Body temperature, in mammals, is regulated by the 

A. Adipose tissue B. Skin C. Fat bodies D. Subcutaneous secretion 
12 . Which one of the following substances helps in blood clotting? 

A .Vitamin E B. Vitamin K C. Vitamin 0 D. Vitamin B 
13. The test for s tarch carried out on variegated leaves demonstrates the 

importance of ---------- - in photosynthesis. 
A. Light B. Chlorophyll II C. Water D.C02 

14. A common characteris tic of anim als and fungi is their abili ty to carryon: 
A. Chemosynthetic nutrition B. Autotrophic nutrition 
C. Heterotrophic nutrition D. Alcoholic fermentation 

15. Which of the following portion of a food is u sable aJld digestible 
A. Roughage B. Bulk C. Fiber D. Nutrient 

16. Loss of appetite and a disease called beriberi are caused by the deficiency of 
A. Thiamin B. Niacin C. Riboflavin D. Pyridoxine 

17. The first stage of cellular respiration is: 
A. Citric acid cycle B. Electron transport 
C. Glycolysis D. Kreb'scycle 



IS. The "Scientific method" involves all of the following except 
A. Imagination and insight C. Origin set of logical steps 
B. An educated guess D. A suspiction of what truth might be 10. Which of the following animals is characterized by variable body temperature? 
A. Bat B. Dog C. Snal{e D. Cat 

20. Nitrogenous wastes may be produced as a result of the metabolism of 
A. Glucose B.Glycogen C.Fatty acids D.Amino acids 2l. If one side of a DNA molecule contains the sequence AGTCCG, the complem entary sequences on the other s ide would be 
A. CTGAAT B. TCAGGC C. AGTYCCG D. GCCTGA 

SECTION-2 CHEMISTRY 

79 81 
22. The element bromine h as two isotopes 3S Br and 3S Br. They exist in nature in a 1: 1 ratio what is the atomic m ass of bromine? 

A.35 B. 79 C. SO D. SI 
23. Which one of th e following gases would h ave th e highest average molecular speed at 250c? 

A. CH4 B. CO C. N2 D. H2 
24 . What type of bond is expected to be formed between atom s h aving greatly differing electro negativities? 

A. Ionic bond B. Metalicbond C. Dative bond D. Covalent bond 25. An atom h as the electron configura tion of ls2 2s2 2p6 3s2 3p6. Its mass number is 35. What are itR number of protons and neutrons respectively? A. 17 and 17 B. 17 and I S C.1S and 17 D. 15 and20 26. Copper (I) oxide and copper (II) oxide illustrate the law of 
A. Isom ers B. Isotopes C. Fixed ratio D.Multiple ratio 

27. In which of the followin g species nitrogen h as the lowest oxidation 
number? 

A.NH3 B.N2H4 C.N20 D. N204 
2S. Which oxide gives two kinds of acids wh en reacted with water? 

A.N02 B. N20 C. N203 D. N20S 
29. Which of the following is an amphoteric oxide? 

A.BeO B. N20 C. NO D.CO 
30 . In the reaction Mn02+2KBr+2H2S04 --- MnS04+K2S04+2H20+Br2, the su bstance oxidized is 

A. Bromine B. Managanese C.SuIpher D. Potassium 31. C2H2, C3H4' C.H6 are members of: A. Alkanes B. AIkenes 
C. Allcynes D. Cyc10alcan es 32. Atomic size of elements along a period in the periodic table generally 

A. Increases C. Remains the same 
B. Decreases D. Increase initially and decreases latter 

40 33. What are the numbers of protons, neutrons and electrons respectively in 20 Ca2·? A. 20,22,18 B. 20,20,22 C. 20,20, IS D. 22,20,20 



, 

49 . How large should be the vertical component of a 15N force is if its 

horizontal component is 9N? A. 6N B. 12N C. 17.5N D.24N 
50. Over what distance of a uniform electric field of 10N/C potential difference 

of 5 volts. 
A. 2m B. 1m C. 0.5m D.0.2m 

51. If the radius of satellite's orbit is halved its kinetic energy changes by a 

factor of: 
A. 4 B. Yo C. % D. 2 

52. What is the nature of the image formed by an object placed-between the 

focal point and the vertex of a converging lens? 
A. Virtual, erect and diminish in size B . Real, erect and enlarged C. Real , inverted and magnified in size D. Virtual , erect and magnified in size 

53. Two charges ql = -Q and q2= +Q are 1m apart. The resultant electric potential 

midway between the charges is (Take ql=-lOCj and K=9x 109 NM2/C2 

A. Zero B. -1.8 xl03V C.1.8x103V D.3.6xl03V 

54 . Which one of the following is a term used to represent the maximum 

displacement of a body in vibration from its equilibrium position? 

A. Wavelength B. Period C . Pulse D. Amplitude 

55 . In the rippled thank experiment the water waves change direction when 

they cross from the deeper to the shallower part of the water, which 

property of waves is responsible for those phenomena. 
A. Refraction B. Reflection C. Diffraction D. Doppler effect 

56. Which one of the following is more appropriate for explained mirages? 

A. Total internal refraction B. Total internal reflection 
C. Diffraction 

D. Inference . 
57. What will happen to the electric potential at a point in the field of positive 

charge if the distance from the charge doubles? 
A. Increases two times B. Decreases by half C. Increases four times 

D. Decreases to a quarter 58. The unit of magnetic flux is: A. Tesla B. Weber C.Henry D. Gausses 
59. In the thermionic diode values, which one of the following produces free 

electrons when heated? A.Valve B. Anode C. Diode D. Cathode 

60. Transistors are used in the following except: 
A. Radios B. Transformers C. Computers 

61. what fraction of a second is Ius? A. One hundredth B. One thousandth C. One millionth 
O. One billionth 

O. Amplifiers 
62. Which physical quality is a non-zero constant in a uniform motion? 

A. Distance B. Displacement C. Velocity O. Accelera tion 

63. The driver of a car observes a motor cycle moving at 20km/hr in the same 

direction relative to him . If the speed of the motorcycle relative to the 

ground is 70km/ hrs what is the speed of the car relative to the ground? 

A. 50km / h B. 60km/hr C. 40km/h 0.30 km/ h 
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Answer Sheet 

Name --------------------------- Section ----------Roll No.--------

1. --- -------- 22. -- ---- -- -- - 43 . ------ -- -- -

2 . ----.------- 23. -- -- -- -- --- 44. - ---- ------
1 

3. ----- ------ 24 . ----------- 45. - ------- -- -

4. ---- -- ---- - - 25. ------ ----- 46. ---- -------
• 

5 . ----------- 26 . -- --------- 47. -- -------- -

6. ----------- 27. ----------- 48 . -- ---- -- -- -

7. ----------- 28. - -- ----- --- 49 . - ---- ----- -

, 8. -- --------- 29. ----------- 50. -----------

9. ------------ 30. - ---------- 51 . ------ -----

10. ----- ------ 31. ----------- 52. -----------

11. -------- --- 32. ----------- 53. --------- --

12. ----------- 33. ----------- 54. -----------

13. -- --- ------ 34. -- --------- 55. -------- - --

14. ---- --- ---- 35. ----------- 56. -- -- ---- -- -

15. ----------- 3 6 . ----------- 57. -----------

16. ---------- - 37 . ----------- 58. ---- --- -- --

17. -- -- ---- -- - 38. -------- --- . 59. -----------

18. -- --------- 39. - --- -- ----- 60. -----------

19. --- -- ---- -- 40. ---- -- -- --- 61. -- ---------

20. --- ---- - --- 41. - ------- --- 62. - -- -- -- - ---

2 1. --- -- ------ 42. ----------- 63. -----------
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