                Who is more anxious in learning Science and taking Test,  
                                                Male or Female?
by 

Tor Siong Hoon

Low Siew Wan
ABSTRACT

The aim of this causal-comparative study is to examine science anxiety and test anxiety of male and female students at Pahang Matriculation College.  A total of 64 (32 males, 32 females) Life Science students from 8 tutorial classes formed the sample of this study.  The students were required to give their responses to items in a modified version of the Science Anxiety Inventory (SAI) and Test Anxiety Inventory (TAI). The findings showed that female students experienced a markedly higher degree science anxiety (37.50% moderate level & 53.13% high level of anxiety) compared to the male students (62.50% moderate level & 18.75% high level) In addition, female students also experienced higher danger anxiety, science test anxiety, mathematics and problem solving anxiety, squeamish anxiety, and performance anxiety compared to the male students except for science classroom anxiety. Female students are also more anxious in taking test.  59.38% of the female students experienced high level of test anxiety compared to 18.75% in the same category.  Female students also showed a markedly higher degree of emotionality and worry than male students. There is a high correlation between science anxiety and test anxiety.
1.0  Introduction

Many students, especially females, perceived science as beyond the abilities of the average person.  This type of negative attitude is a serious hurdle and may be debilitating to the point that students are unable to perform well in any of their courses.  It might even affect performances in courses in which students had previously achieved success (Anderson & Clawson, 1992).  Science anxiety can lead to science avoidance which in turn plays a role in producing unequal proportions of males and females as students and teachers in both science and non-science field (Udo et. al., 2004).  Malicky (2003)   argued that such a shortfall of women in the fields of science, mathematics and engineering (SME) has at least two implications for productivity.  Firstly, women represent an untapped reservoir of potential employees, and secondly, they may bring new perspectives and ideas to meeting new challenges.  

Anxiety results not from a lack of self confidence, but from a lack of a framework of prior knowledge to help order new knowledge (Worthy, 1986).  Acceptable level of anxiety stimulates and improves the educational achievement; while increasing anxiety level may inversely affect attention, concentration and performance (Abdul-Hameed, 1984).  Since the early 1980’s researches on correlating students’ feelings, particularly science anxiety, and the ability to understand the subject matter as well as career choices have been conducted (Mallow, 1994, 1998).  Mallow (1981) purported that this fear could result in students becoming frustrated, denying competence in science, and ultimately disliking and avoiding anything scientific.  
According to past researches (e.g.Mallow, 1981; Pratt, 1981) the findings purported that science anxiety exist in many students as well as in society in general.  In particular, the role played by science anxiety in maintaining gender differences in science learning at all levels has been examined.  Although it is very difficult to adduce causation from correlation, it seems that enrollment patterns and science anxiety are negatively synergistic.  It is thus worthwhile to investigate differences in the science anxiety and test anxiety of male and female students at pre-university institutions.

2.0  Science Anxiety 

Science anxiety is the phenomenon of fear and avoidance of learning science (Mallow, 1981).  In the study carried out by Mallow & Greenburg (1983), they theorized that science anxiety resulted from intervening self-messages rather than from the science learning itself.  Messages such as “girls aren’t expected to do well in science” created the sex-role stereotyping which established a dichotomy between success in learning science and femininity.  As a result, as girls reach their adolescence, they often succumbed to choosing popularity if they accept the two as mutually exclusive (Mallow & Greeenburg, 1983).  

Gender has often been associated with science anxiety, the common assumption being that females were more anxious about science than males.  Two thirds of the enrollees in The Science Anxiety Clinic, founded by Mallow (1978) to alleviate such anxiety or fear, were females.  Udo et. al.(2004) argued that science anxiety acted as a career filter, preventing science anxious students from enrolling in certain science-related fields.  While the number of women majoring in science has increased dramatically over the past two and a half decades, females were more science anxious than males particularly in physics (Udo et.al, 2001). 

Using the Science State-Trait Anxiety Inventory (STAI) to measure anxiety in fourth, sixth, eighth, tenth, and twelfth grader, Meissner (1988) found no obvious trend of science anxiety with grade levels.  While science anxiety was present at all grades, there was no particular level where more significant science anxiety was identified.  However a study carried out by Rohana (1995) did not support the results obtained by Meissner (1988). 

2.1  Test Anxiety  
Test anxiety is a universal phenomenon and is prevalent at all educational levels (Ahalwat, 1989).  Zeidner (1998) defined test anxiety as a set of phenomenological, physiological, and behavioral responses that accompany concern about possible negative consequences or failure on an exam or similar evaluative situation.  Test anxiety seems like a benign problem to some people, but it can be potentially serious when it leads to high levels of distress (Wachelka, Katz, 1999).  Test anxiety can cause debilitating reactions to simple test experiences.  Test anxious students find difficulties can arise either by less thorough acquisition of knowledge and/or a lack of basic domain-specific skills, or by obstruction in the retrieval of prior learning, or by some mixture of these factors (Anderson, 1993).
According to Abdul-Hameed (1984), acceptable level of anxiety stimulates and improves educational achievement, while increasing anxiety level may inversely affect attention, concentration and performance.  Studies have consistently found that female students have significantly higher test anxiety than male students, a sex difference that begins early in elementary school, peaks in Grades 5-10, and decreases in high school and college (Hembree, 1988).  Female graduate students have also been reported to have higher test anxiety than male graduate students (Ginter, Scalise, McKnight, & Miller, 1882; Hojat, Glaser, Xu, Veloski, & Christian, 1999). 
The Spielberger’s (1980) Test Anxiety Inventory (TAI) is one of the most widely used instruments for measuring test anxiety in high school and college students (Chapell, Siverstein, 2005).  Spielberger (1980) pointed out to the presence of two types of anxiety:  state and trait anxieties.  State anxiety is conceptualized as a transitory emotional state or condition of the human organism that varies in intensity and fluctuates over time, whereas trait anxiety refers to a relatively stable personality characteristic that predisposes an individual to react to threatening situations with some times debiliating psychological, physiological and behavioural responses.  Test anxiety is considered to be a form of state anxiety and its level can be predicted by the extent of trait anxiety in certain threatening situations, particularly those that endanger the individual’s self esteem, such as test taking.  Examinations usually arouse higher levels of state anxiety among individuals with high levels of trait anxiety.
3.0  Purpose of Study

This study seeks to investigate gender differences in science anxiety and test anxiety of students at Pahang Matriculation College. 
4.0 Research Questions

This study aims to answer the following research questions:

1. Is there a significant difference between male and female students in science anxiety?

2. Which gender has a higher level of science anxiety?

3. Is there a significant difference between male and female students in science anxiety with regards to the subcategories of science anxiety:

a. Danger Anxiety?

b. Science Test Anxiety?

c. Math and Problem solving Anxiety?

d. Squeamish Anxiety?

e. Performance Anxiety?

f. Science Classroom Anxiety?

4. Is there a significant difference between the male and female students in test anxiety? 

5. Which gender has the higher level of test anxiety?

6. Is there a significant difference between the male and female students in the following subcategories of test anxiety:

a. Worry component?
b. Emotionality component?

7. Is there a relationship between science anxiety and test anxiety?
5.0   Research Design and Sample of the Study
Given the research questions that aimed to establish the differences between male and female matriculation students’ perceptions on science anxiety and test anxiety under conditions where experimental manipulation was impossible, a causal-comparative design was deemed appropriate.  According to Borg and Gall (1989; p. 537), “the causal-comparative method is aimed at the discovery of possible causes and effects of a behavior pattern or personal characteristics by comparing subjects in whom this pattern or characteristics is absent or present to a lesser degree”.
The sample of the study was 64 students (32 males and 32 females) from the Life Science stream during the 2009/10 session at Pahang Matriculation College.  All these students were from the pure science stream and have satisfactorily completed SPM.  As the study deemed to study gender difference, a stratified random sampling method was employed.  Eight tutorial classes were involved.  All of the classes were taught by different lecturers.  A total of eight (4 males, 4 females) were chosen from each tutorial class.
5.0  Instruments
The instruments used in this study are the modified version of the Wynstra (1991) Science Anxiety Inventory (SAI) and The Test Anxiety Inventory (TAI) developed by Spielberger (1980). SAI was psychometrically evaluated and found to be a reliable and valid instrument to measure science anxiety.  Using the Pearson Product-Moment Correlation technique, the test-retest reliability of the SAI was measured at .92.  The overall internal reliability, established using Cronbach’s coefficient alpha, was measured at .94, which can be claimed to be a high value and indicating that the items had high internal consistency.  Construct validity, which was established by performing factor analysis, yielded six interpretable factors, namely (1) danger anxiety, (2) science test anxiety, (3) math and problem-solving anxiety, (4) squeamish anxiety, (5) performance anxiety, and (6) science classroom anxiety. The six subcategories of SAI are shown in Table 1.
Table 1
The subcategories of science anxiety
	No
	Subcategories
	Description

	1
	Danger Anxiety
	Anxiety over doing things in science class that might be dangerous, such as using poisonous or flammable chemicals, lighting a Bunsen burner, or watching a demonstration that explodes and makes loud noise.

	2
	Test Anxiety
	Anxiety over taking tests, final examinations, laboratory tests, and answering different kinds of test questions.

	3
	Math and Problem Solving Anxiety
	Anxiety over math and problem solving in science which include activities such as working out problems, and interpreting graphs and tables.

	4
	Squeamish Anxiety
	Anxiety pertaining to activities that could make one squeamish, such as dissecting a cockroach, looking at a preserved specimen in a bottle, or pricking one’s finger for blood typing experiments.

	5
	Performance Anxiety
	Anxiety over carrying out science projects and explaining the results to the class, being asked a question in class, or having the teacher to watch the student perform a laboratory procedure.

	6
	Science Classroom Anxiety
	Anxiety arises in the science classroom, such as while taking notes, listening to a lecture, and answering questions for a homework assignment.


The modified version of Wynstra’s (1991) Science Anxiety Inventory (SAI) with six distinct interpretable factors was modified by Rohana (1995) to suit the Malaysian context.  Eleven of the original items were discarded.   The SAI contains thirty-eight items that are related to science anxiety and uses a 5-point Likert-type scale.  The 5-point bipolar scales with anchors labeled 1, “not at all nervous” to 5, “very nervous” to indicate how the respondents would feel if they had to do each of the science-related activities.  

The total science anxiety score range from a minimum of 38 to a maximum of 190 points.  The distribution of scores for each subcategory is as follows:  

· danger anxiety (9 items)      



9 to 45
· science test anxiety (8 items)



8 to 40

· math and problem-solving anxiety (7 items) 

7 to 35

· squeamish anxiety (6 items)



6 to 60

· performance anxiety (5 items)


5 to 25 

· science classroom anxiety (3 item)


3 to 15

For practical interpretation, the modified SAI score was grouped as follows: 

· low science  anxiety  

38   ≤ SAI  < 63

· moderate science  anxiety 
64   ≤ SAI  < 125
· high science anxiety  

126 ≤ SAI  

A pilot test was carried out on 50 students who did not participate in the study at Pahang Matriculation College to validate the modified SAI.  The Cronbach’s coefficient alpha yielded a value of .90 which can be claimed to be a high value and indicating that the items had a high internal consistency.  
The Test Anxiety Inventory (TAI) developed by Spielberger (1980) was used to measure test anxiety. The TAI contains 20 items that are situation-specific to academically related test situations and environments. Each statement is followed by a 4-point Likert-type scale, where respondents indicate how often they have experienced the reaction on test describe in the statement.  The TAI provides a measure of total TA (TAI-T) as well as measures of two TA components--worry (W) and emotionality (E), associated with evaluation stress. The alpha coefficients for TAI-T ranged from .92 to .96; for the subscales, alphas ranged from .83 to .91 for TAI-W, and from .85 to .91 for TAI-E, which can be claimed to be high value and indicating that the items had high internal consistency.  A pilot test carried out at Pahang Matriculation yielded an alpha coefficient of .89.  
As for validity, the relationship between the TAI and its subscales with other anxiety measures (e.g., Sarason’s Test Anxiety Scale (TAS), Liebert & Morris’ Worry and Emotionality Questionnaire (WEQ), the STAI State and Trait Anxiety scales, and the STAI State Anxiety scale administered under examination stress conditions) all provided evidence of convergent validity. The correlation between the TAI-T score and the TAS was sufficiently high (.82 to .83) to suggest that the two scales measure essentially the same construct. 
· The total test anxiety score range a minimum of 20 to a maximum of 80 points.  Each subcategory consists of eight items, and scores range from 8 to 32 points.  The remaining four items scored on either the worry or emotionality subcategory.  The TAI score category for practical interpretation (Chapell. M.S., Silverstein, ME., 2005) can be grouped as:

· low test anxiety  

20 ≤ TAI < 30

· moderate test anxiety 

31 ≤ TAI < 54

· high test anxiety  

55 ≤ TAI  

· An independent sample t-test was used as the primary statistical analysis tool.  In addition to the independent t-test, effect size (ES) was calculated “for assessing the practical or educational significance of relationships and group differences” (Borg & Gall, 1989, pp. 363-364).  Mathematically, the effect size in this study was computed by subtracting the means of the males from the means of the females and dividing by the standard deviation of the males.  The rule of thumb by Cohen (1988) in interpreting the practical importance of ES in education, or educational significance, was as follows:

· small effect  

0.2 ≤ ES < 0.5

· medium effect
 
0.5 ≤ ES < 0.8

· large effect  

0.8 ≤ ES 

These values have no absolute meaning and are only relative to typical findings in education and behavioral sciences.

6.0  Methodology
The modified Science Anxiety Inventory (SAI) and Test Anxiety Inventory (TAI) were administered to 64 students (32 males & 32 females).  These students were invited to complete a paper-and-pencil survey. 

The teachers from each tutorial group involved were asked to inform their students about the date, time, and place where the Modified SAI and TAI was administered.  The inventories were administered according to the arranged schedule and under a standardized whole class setting.  Participating students were informed of the purpose of the study and that their responses would be kept confidential.  The students were told that the Modified SAI and TAI were not tests and hence, there were no correct or incorrect answers.  It was the students’ honest views and responses that mattered.

7.0
Results

The data was analyzed using SPSS version 16.  An independent sample t-test was carried out.  The results for the data analyses are presented in the following tables followed by a discussion addressing each research question.  
Research Question 1:  Is there a significant difference between the male and female students as measured by Science Anxiety Inventory (SAI)? 

Table 1
Average item Mean, Average Item Standard Deviation and independent T-test Between Male (N=32) and Female (N=32) Scores on Overall SAI 
	
	Gender
	Mean
	Std. Deviation
	t
	p
	ES

	Overall Science Anxiety
	Male
	68.438
	14.386
	-8.265*
	.000
	2.340

	
	Female
	102.094
	17.990
	
	
	


*sig. at p<.05
As shown in Table 1, the independent sample t-test yielded a value of -8.265 which was statistically significant (p(.05) and a “large” (Cohen, 1988) effect size of +2.340 that was educationally significant.  The mean obtained for the females (102.85) was significantly higher than the mean obtained for the males (68.438).   A higher science anxiety score denotes a high degree of science anxiety.  This indicated that the female students at matriculation show an appreciably higher degree of science anxiety than male students.
Research Question 2:  Which gender has higher level of science anxiety?
Table 2
Comparison between levels of science anxiety between  Male (32) and Female (32) students 

	Levels of science anxiety
	Low 
	Moderate 
	High 

	
	N
	%
	N
	%
	N
	%

	Male
	6
	18.75
	20
	62.50
	6
	18.75

	Female
	3
	9.38
	12
	37.50
	17
	53.13


From Table 2, 62.5% of the male students experienced moderate stress level and 18.75% experienced high stress level.  As for the female students, 37.50% experienced moderate level of science stress anxiety while 53.13% of them experienced high level of science anxiety.  
Research Question 3: Is there a significant difference between the male and female students with regards to the subcategories of science anxiety: (a) Danger anxiety;  (b) Science Test Anxiety;  (c) Math and Problem  Solving Anxiety  (d) Squeamish Anxiety  (e) Performance Anxiety  (f) Science Classroom Anxiety?
Table 3:  
Average item Mean, Average Item Standard Deviation and independent T-test Between Male (N=32) and Female (N=32) Scores on Subcategories of SAI 

	
	Gender
	Mean
	Std. Deviation
	t
	p
	ES

	Danger Anxiety
	Male
	16.531
	4.886
	-5.909*
	.000
	1.976

	
	Female
	26.188
	7.847
	
	
	

	Science Test Anxiety
	Male
	17.344
	4.045
	-9.784*
	.000
	3.028

	
	Female
	29.594
	5.814
	
	
	

	Math and Problem  Solving Anxiety
	Male
	11.031
	3.596
	-3.406*
	.001
	.747

	
	Female
	13.719
	2.643
	
	
	

	Squeamish Anxiety 
	Male
	7.219
	1.475
	-5.513*
	.000
	2.521

	
	Female
	10.938
	3.519
	
	
	

	Performance Anxiety
	Male
	12.313
	2.468
	-6.478*
	.000
	1.760

	
	Female
	16.656
	2.881
	
	
	

	Science Classroom Anxiety
	Male
	4.000
	1.7598
	-2.589
	.012
	.568

	
	Female
	5.000
	1.296
	
	
	


* sig. at p<.05 

The results of the independent sample t-test showed that five subcategories were statistically significant (p(.05) and a “large” (Cohen, 1988) effect sizes except for subcategory for science classroom anxiety (Table 3).  This finding is parallel to the findings of a similar study carried out at SEAMEO RECSAM (Foo & Ong, 2007).
The results showed that the female students experienced a significantly higher level of anxiety in four of the five categories compared to their male counterparts.  The female students showed a markedly higher level of danger anxiety, science test anxiety, mathematics and problem solving anxiety, squeamish anxiety, and performance anxiety than males except for science classroom anxiety.

Research Question 4:  Is there a significant difference between the male and female students as measured by Test Anxiety Inventory (TAI)? 

Table 4
Average item Mean, Average Item Standard Deviation and independent T-test Between Male (N=32) and Female (N=32) Scores on Overall TAI 

	
	Gender
	Mean
	Std. Deviation
	t
	p
	ES

	Overall Science Anxiety
	Male
	40.750
	7.578
	-7.820*
	.000
	2.120

	
	Female
	56.813
	8.808
	
	
	


* sig. at p<.05
As shown in Table 4, the independent sample t-test yielded a value of -7.820  which was statistically significant (p(.05) and a “large” (Cohen, 1988) effect size of +2.120 that was educationally significant.  The mean obtained for the females (56.813) was significantly higher than the mean obtained for the males (40.750).   A higher test anxiety score denotes a high degree of test anxiety.  The female students at matriculation showed an appreciably higher degree of test anxiety than males.

Research Question 5:  Which gender has higher level of test anxiety?
Table 5

Comparison between levels of test anxiety between Male (32) and Female (32) students 

	Levels of test anxiety
	Low 
	Moderate
	High 

	
	N
	%
	N
	%
	N
	%

	Male
	8
	25.00
	18
	56.25
	6
	18.75

	Female
	7
	21.88
	6
	18.75
	19
	59.38


Referring to Table 5, the 56.25% of male students experienced moderate level of test anxiety and 18.75% of them are in the high level of test anxiety.  As for the female students, 18.75% are in the moderate level for test anxiety and 59.38% were in the high test anxiety group.
Research Question 6: Is there a significant difference between the male and female students on the following subcategories of test anxiety: worry component and emotionality component?
Table 6: Average item Mean, Average Item Standard Deviation and independent T-test Between Male (N=32) and Female (N=32) Scores on Subcategories of TAI 

	
	Gender
	Mean
	Std. Deviation
	t
	p
	ES

	Emotionality Anxiety
	Male
	20.813
	4.115
	-5.708*
	.000
	1.617

	
	Female
	27.469
	5.156
	
	
	

	Worry Anxiety
	Male
	19.938
	3.943
	-8.778*
	.000
	2.385

	
	Female
	29.344
	4.604
	
	
	


* sig. at p<.05 

The independent sample t-test yielded a value which were all statistically significant (p(.05) and a “large” (Cohen, 1988) effect size that was also significant.  This means that the mean obtained for the females was significantly higher than the mean obtained for the males for emotionality and worry components of the Test Anxiety Inventory.  Thus, the female students at matriculation showed a markedly higher degree of emotionality and worry than male students.

Research Question 7:  Is there a relationship between science anxiety and test anxiety male and female of students?
Table 7
Correlation between Science Anxiety (SAI-T) and Test Anxiety (TAI-T)
	
	Science Anxiety
	Test Anxiety

	Science Anxiety
	1.0
	

	Test Anxiety
	.813(**)
	1.0


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

Table 7 above shows there is a significant correlation  between science anxiety and test anxiety (r = .813, p<.01).  This implies that there is a strong correlation in science anxiety and math anxiety.   
9.0  Discussion

The overall science anxiety outcome in this study is consistent with earlier findings by Wynstra (1991) and Meisner (1988).  The results from Wynstra (1991) study indicated that high school females had a higher science anxiety than males.  The higher anxiety level noticed in the females can be partly explained by the pressures the society exerts on females who opted to study science in a “male-dominated” society in which science is seen as masculine (Jegede & Okebukola, 1988).  Since science anxiety is multidimensional, students may have high anxiety in all categories or only in some categories (Wynstra, Corenna, 1993).  The findings of this study suggests that females students showed higher anxiety in five subcategories (danger anxiety, test anxiety, math and problem solving anxiety, squeamish anxiety, and performance anxiety) out of the six subcategories.  Foo & Ong (2007) reported similar findings. 
The results indicated that there is a strong correlation between the Science and Test anxieties.  This means that students who scored high in the SAI also scored high in the TAI.  Students who are facing anxieties learning science will be worried and feel tense when they have to sit for the test and exams.  
10.0
Implications for Educational Practice 
People are not bored with science, they are frightened by it. Based on the findings from this study, several implications for educational practice are proffered for consideration.  
As students are often apprehensive about working with things that are dangerous, it would be helpful to give clear directions when handling hazardous chemicals and precautions needed for lab activities.  These precautions should be appropriate to the situation.  Students react well to directions that are explicit and truthful but not alarming and threatening.

Many students, especially girls, find it very distressing when dissecting and handling parts of preserved specimens.  Alternative strategies to learning biology including using models, working with interactive computers, or even being an active observer could help students overcome the problem of overly anxious to perform certain such activities.  Forcing students to participate in objectionable activities may create more anxiety and avoidance.

Many students find the problem-solving part of science difficult.  Teachers should not assume that if a student can solve mathematical problems, he or she could automatically transfer those same skills to science subjects.  Teachers should provide assistance and examples to show how students’ knowledge in mathematics can be applied in science problem solving.  In cases when there is more than one way to solve a problem, the science instructor should use the approach that matches the students’ cognitive level.  

Specifically aimed at alleviating problem-solving anxiety among girls in the science class, female teachers can portray themselves as female role models for their students.  They should model for the girls: examples of problem-solving ability, stressing the fact that although the problem is difficult, with a little work, it is possible to solve it.  Female students should also be taught to give themselves credit, and not to attribute their accomplishments to luck (Brown, 1990).  Besides, girls and boys should be given tasks that they should be able to equally accomplish with success.  
The type of tests given in classes should be reassessed since student worry about test. The test questions should progress from easy to more difficult items to provide a sense of success and motivation to the students.  Students often complain about the amount of material that they must memorize for tests and that test are often fact-oriented.  Tests should not focus only on calculations and memorization, but also on comprehension at a level appropriate to the students’ cognitive development.  Alternative methods of assessment may be useful in reducing test anxiety.  Open-book and take-home test could be administered.  Projects based learning or science portfolios with clear instructions given may relieve test anxiety by focusing on higher order thinking skills.
Special programmes to help these students to acquire the understanding of scientific concepts need to be carefully planned and implemented.  Teaching strategies that cater to the different learning styles of both male and female students should be employed. Metacognitive strategies have been shown to enhance learning in biology.  According to Anderson (1992), concept mapping is significantly more effective than traditional expository strategy in enhancing learning in biology.  It also reduces students’ anxiety toward mastering biology.  Tor (2008) found in her study that the use of concept mapping could help the teachers to access students’ learning and identify misconceptions easily.  Students on the other hand could visualize abstract concept using concept maps.
Matriculation colleges should consider using the SAI to detect students who have high levels of science anxiety.  Special programs to determine the cause of students’ anxiety and to help these students overcome their anxiety need to be carefully planned and implemented.  With an effective program, it will be possible to reduce the students’ anxiety about science and to enable them to enjoy the subject, to compete successfully in scientific endeavours and to feel competent in the subject.  Teachers can empathize with students’ anxieties and can take possible steps to make positive changes and help alleviate student worries.
11.0  Limitation of the Study
The generalizability of this study is somewhat limited.  First, the sample was constrained to 64 students from the Life Science stream from Pahang Matriculation College.  Therefore, the conclusions drawn are not generalizable to all matriculation colleges in Malaysia.  It is suggested that similar studies be replicated in other matriculation colleges in different states throughout the country.

12.  Conclusions
The findings of this study provide evidence that female students are more anxious in science compared to their male counterparts.  Female students have higher level of science anxiety.  Female students are significantly more anxious in the following subcategories: danger anxiety, science test anxiety, math and problem solving anxiety, squeamish anxiety compared to male students.  There is no significant difference on science classroom anxiety between male and female students. Female students also have a higher level of test anxiety.  Female students scored higher in both the worry component and more emotionality component.  There is a significant correlation between science anxiety and test anxiety.  Students who are anxious learning science will also experience test anxiety.
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