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Abstract

There is a dilemma among secondary school students’ attitudes towards learning chemistry in public 
sector educational institutions. Chemistry is considered as complicated and painstaking subject 
for students. Research was conducted to explore students’ attitudes towards learning chemistry of 
public sector secondary school students of district Lahore. Researchers used quantitative research 
approach based on positivist paradigm through conducting survey. Sample consisted of randomly 
selected enrolled 700 secondary school students: 350 male and 350 female. Questionnaire was 
administered to measure students’ attitudes based on 5-point Likert type options. Content validity of 
the instrument was confirmed from three expert opinions, and reliability was measured by calculating 
Cronbach’s Alpha Scores .841. Normality of the data was confirmed by calculating Shapiro-Wilk’s 
test, p > .05, n < 2000. Data were analyzed in SPSS by calculating independent sample t-tests 
and one-way ANOVA. Findings revealed significant difference between students’ attitudes towards 
learning chemistry by gender and no significant difference was found between science and computer 
science streams. Findings further revealed that students having 14-15 years of age have more 
attitudes towards learning chemistry as compared to students having 15-16 and 16-17 years of age. 
It is recommended that female secondary school teachers need to organize classroom activities to 
arouse female students’ interest towards learning chemistry. Teachers during delivering lectures 
need to concentrate on students’ cognitive level and age group. They feel themselves as teenagers 
because 10th grade students have less understanding regarding chemistry. Heads of the institutions 
should check teachers’ and students’ classroom activities as well.
Keywords: educational stream, learning chemistry, secondary level, students’ attitudes. 

Introduction

Present era is the explosion of knowledge at mass level and has disclosed the mysteries 
of universe. Today’s man is living in entire new world. New knowledge has doubled 
within short period of time. Transfer of old and new knowledge to younger generation has 
become important than past. Education refines soul and body to teach individuals the art 
of living. It updates modern societies and facilitates national development with the help 
of science. According to Khalick et al. (1998) science has been a long held phenomenon 
for educationists since decades. Science is a difficult, dynamic and multifaceted concept 
(Eflin et al., 1999; Khalick & Lederman, 2000). Science is a hypothetical and practical 
way to understand nature of scientific phenomenon (Lederman et al., 2002). Science is the 
understanding of natural world working around us. It is a logical approach to discover how 
things work. Science focuses on practical, inferential and innovative processes. Science is 
the intellectual heritage of human beings that has come down to humanity. It is the body of 
knowledge and collection of facts that discover new knowledge and input to the existing 
knowledge (Capaldi & Proctor, 2005). Science is an attribute of different human actions. 
Science has covered various key aspects of human understanding (Fusco, 2001). Man has 
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become aware of his surroundings he started pondering over the natural phenomena and 
found himself engulfed. It is one of the facts that knowledge of science is productive and 
state for a better life (Barton, 2001).

Science education has diversity in its context globally and focused at enhancing 
scientific literacy among human beings in modern era (Michie et al., 2018; Taber, 
2018). Science education increases students’ effectiveness and ongoing development of 
the country. It makes students responsible citizens, actively engaged in their learning 
processes (Barab & Luehmann, 2003), enables students’ creativity and innovative thinking 
and enhances critical thinking and problem-solving skills. It makes students aware about 
complex challenge of societies (Haney & McArthur, 2002) and develops their scientific 
understanding and its applications (Grandy & Duschl, 2007; Stanovich, 2003). It develops 
students’ understanding about Science, Technology, Society and Environment; STSE. 
Science education has obtained a secured place all over the world (Spillane et al., 2001). 
Today individuals are familiar about the awareness of science and technology (Barmby et 
al., 2008).

Individual’s motivation, beliefs, aptitude and attitudes have been playing an 
important role in the progress of science and technology. These constructs have been 
remaining researchable for researchers (Abidin et al., 2012; Clément & Vallerand, 2000; 
Dornyei, 1990; Gardner, 1975; Noels et al., 2012). Attitude refers to unobservable inner 
situation of human beings (Cheung, 2009). Attitudes are students’ beliefs that facilitate 
learning and effect on the selection of subjects, area of interest, academic achievements 
and logical understanding (Yara, 2009). Attitudes exert pivotal influence on students’ 
understanding and are tendencies that react towards positivity or negativity (Kaiser 
& Schultz, 2009). Individual’s attitudes are measured by using different measurement 
attitudinal scales (Eagly & Chaikn, 1998). Positive attitudes foster learning of subjects 
and facilitate teaching learning process (Festus, 2012). Negative attitude badly affects 
teaching learning, detracts students from their studies and students obtain lower marks in 
their exams (Cheung, 2009). Empirically literature reported that students possess attitudes 
towards Physics, Biology, Mathematics and Chemistry (Barnes et al., 2005; Murphy & 
Whitelegg, 2006; Osborne & Collins, 2001).

Concept of attitudes about science; Chemistry is merely to some extent vague, 
weakly expressed, unformulated and tenuous (Osborne et al., 2003). Students’ attitudes 
towards learning chemistry fueled a lot of special tasks of the research from a long time 
ago (Gräber, 2002; Gilbert, 2006). Students’ attitudes towards learning chemistry play a 
crucial role in helping their opinions and judgments (Abidin et al., 2012), have a significant 
effect on students’ learning chemistry (Salta & Tzougraki, 2004) and enhance students’ 
confidence in practical life. Negative attitudes create hurdles in students’ understanding 
and become students’ weak, dull and mind numbing in their class (Eze & Agboma, 2008), 
reduce students’ concentration, keenness and badly affect students’ enrollment (Adesoji 
& Raimi, 2004). Teachers develop positive attitudes among students as they enhance 
students’ behavior (Glasman & Albarracín, 2006). Those students who have destructive 
attitudes obtain low marks in their achievements (Bennett, 2001).

Students have poor content and practical knowledge of chemistry. They have 
less understanding about basic concepts of chemistry and show passive and inactive 
involvements towards learning chemistry (Aiken & Aiken, 1969). Students show their 
poor intentions toward schools’ enrollment. This decline level of poor enrollment in 
secondary schools towards subject of chemistry is enhancing gradually (Hofstein & 
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Mamlok-Naaman, 2011; Salta & Tzougraki, 2004). Studies reported mismatch between 
students’ cognitive abilities and demands of curricula at different educational levels (Adey 
& Shayer, 1994; Iqbal, 1997). This mismatch put significant effect on students’ attitudes 
towards learning chemistry (Adey & Shayer, 1994). Studies reported significant effect of 
male and female students’ attitudes towards learning chemistry, having science, arts and 
computer science streams enrolled in public and private secondary schools (Cheung, 2009; 
Usman & Memah 2007; Usman & Ubah, 2007).

Usman and Memah (2007) explored that male students have better attitudes towards 
learning chemistry as compared to female students. Male students have more concentration 
towards laboratory work and show better performance in laboratory activities. They are 
eager to perform practical work independently (Adesoji & Raimi, 2004; Wong & Fraser, 
1996). Female students have better attitudes as compared to male students (Anditi & Okere, 
2013). Female students are more motivated towards biological sciences as compared to 
male students (Stark & Gray, 1999; Warrington & Younger, 2000). Literature reported 
that male and female students have constructive / destructive attitudes towards learning 
chemistry (Adesoji & Raimi, 2004; Barnes et al., 2005; Cheung, 2009; Harvey & Stable, 
1986).

Harvey and Stable (1986) conducted a research in England on sample of 2,311 male 
and female students. Researchers investigated secondary school students’ attitudes towards 
Biology, Chemistry, Physics, Science and School. Findings reported that male students 
have more attitudes as compared to female students towards learning chemistry. Barnes 
et al. (2005) conducted research in Australia; Sydney in three public and two private high 
schools on sample of 449 respondents; 223 boys and 226 girls having 7-10 years of age. 
Researchers employed three questionnaires to collect data from the respondents. Findings 
declare that male have better attitudes towards chemistry as compared to female students.

Cheung (2009) planned quantitative study to explore students’ attitudes towards 
chemistry on a sample of 954 male and female students enrolled in different grades having 
16 to 19 years of age. Self-developed questionnaire consisting of 12-items was used based 
on four subscales categorized in 7-point Likert type options. Collected data were analyzed 
in SPSS by employing MANOVA to measure the interaction results on male and female 
students of different grades. Findings revealed that students’ attitudes towards learning 
chemistry have significant difference regarding their age groups, (F (4, 941) = 5.145, p < 
.05) and students’ grades (F (12, 2490) = 2.587, p < .05).
Adesoji and Raimi (2004) conducted quantitative research to find out the influence of 
laboratory instructions applying problem solving strategies on students’ attitudes towards 
chemistry in eight co-educational schools of Oyo state, Nigeria. Researchers selected sample 
of 282 students: 141 boys and 141 girls having 12 to 16 years of age groups. Researchers 
used quasi-experimental research design applying 4×2×2 factorial representations. Data 
were collected through administering Chemistry Practical Skills Rating Scale; SPSRS and 
Chemistry Attitude Inventory; CAI from respondents. Validated version of SPSRS had 
already used in other studies (Adeoye, 2000; Raimi, 2000). Reliability of three factors was 
confirmed by calculating Cronbach’s Alpha Score .79, .87 and .71 respectively. Reliability 
of CAI was confirmed through applying Cronbach’s Alpha Score .89. Collected data were 
analyzed in SPSS calculating ANCOVA applying descriptive statistics. Findings revealed 
that laboratory instructions put positive significant influence on students’ attitudes towards 
learning chemistry. Results further declared that male students possessed greater attitudes 
(M = 84.71) as compared to female students (M = 82.91). 
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Teaching and learning process enables students’ vigilance in the field of science. 
This teaching and learning process is being made with the development of secondary school 
students’ scientific attitudes (Durant et al., 1989; Iqbal, 1997; Jenkins, 1994; Miller et al., 
1997). Teaching and learning in providing constructive education is not (apparent) plain as 
the nose on face (Arslan & Akbarov, 2012; Kind et al., 2007; Koballa & Crawley, 1985). 
Students make their contributions and take part in the betterment of superiority in scientific 
world (De Vos, et al., 2002). In Pakistani context, science is used as an umbrella term under 
which subjects of Physics, Chemistry, Biology and Mathematics fall. General science is 
taught as a compulsory subject from grade 1 to 8 students in integrated form. Students of 
9th grade choose different educational streams: Physics, Chemistry and Biology; Physics, 
Chemistry and Computer science, and arts stream (Government of Pakistan, 1959, 1992; 
1998-2010, & 2009; Iqbal et al., 2009). This division prolongs reaching on intermediate 
level; 11th and 12th, after passing secondary school certificates from Pakistani educational 
institutions. Teachers are nation builders to transmit plethora of information managing 
their perceived abilities. Pakistani secondary school teachers teach Physics, Chemistry, 
Biology and Mathematics to 9th and 10th grade students. There is deficiency of teaching 
and learning towards Chemistry at secondary level in public sector schools (Holbrook, 
2005). It has been given great concern towards the pedagogy and content of chemistry 
from the past few decades. Teachers concentrate on logical, meaningful, authentic, relevant 
and contextualized directions of chemistry education to transform knowledge of chemistry 
(Hofstein & Kesner, 2006; Finch, 2008; Holbrook, 2005; Holbrook & Rannikmae, 2007; 
Cheung, 2009). Teachers motivate secondary school students to develop scientific attitudes 
for all science subjects: Mathematics, Physics, Chemistry and Biology. Chemistry is taught 
as a compulsory subject in secondary schools of Punjab, province of Pakistan. School level 
programs are planned to develop students’ logical thinking. Teachers enhance students’ 
understanding towards learning chemistry. The contents and methodology of chemistry 
incorporate numerous theoretical and practical aspects. These aspects provide additional 
wisdom towards learning chemistry. Topics of chemistry are interlinked with configuration 
of matter and substance that proved to be more difficult subjects for students (Sirhan, 2007). 
It is compulsory to produce scientists in every walk of life to make a revolt in every society. 
Today importance of chemistry centers from the mounting decline among secondary school 
students (Smithers & Robinson, 1988). Focusing the importance of chemistry, researchers 
are eager to explore 10th grade students’ attitudes towards learning chemistry. Ultimate 
purpose of this research was to explore students’ attitudes towards learning chemistry 
regarding their gender, age and educational stream; science and computer science stream 
students enrolled in public sector secondary schools of Punjab province.

Research Methodology

General Background

Research methodology deals with the method and procedure of the research followed 
in a logical manner. Research was descriptive in nature and quantitative research approach 
leading to positivist paradigm was applied to explore a burning dilemma. Population of 
the study consisted of 353,382 male and female enrolled students in session 2017-2018 of 
public sector secondary schools of district Lahore, Punjab-Province of Pakistan. 
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Sample Selection

To select the sample of present research, researchers obtained a list of secondary 
schools from Punjab Education Department district Lahore. The list included a number 
of 10th grade students enrolled in public sector secondary schools of district Lahore. 
Researchers randomly selected 10 male and 10 female public sector secondary schools. 
From selected 20 secondary schools, researchers selected 700 students applying DIJ and 
Hotjar’s quantitative research calculating sample size criteria. Sample of respondents 
consisted of 14 to 17 years of age group students enrolled in science and computer science 
educational streams.

Instrumentation and Procedure

After a review of literature, observational studies and expert opinions, researchers’ 
self-constructed questionnaire to obtain students’ attitudes towards learning chemistry 
using 5-point Likert type responses was based on strongly agree, agree, undecided, disagree 
and strongly disagree. Likert type responses are best options that accurately measure 
respondents’ attitudes towards a prescribed construct (Amina, 2016; Bryman, 2012; Cohen 
et al., 2007; Hassan & Akbar, 2016; Rashid & Gao, 2012). Initial questionnaire consisted of 
seven parts; Part A comprised of demographic information; students’ gender, age, name of 
institution and Part B; comprised of six subscales; students’ knowledge towards chemistry 
5-items, laboratory activities 5-items, emotional aspects 6-items, cognitive aspects consist 
of 5-items, environmental aspects 6-items, and students’ general attitudes towards learning 
chemistry also consist of 5-items. Initial questionnaire was validated from experts. Validity 
of instrument confirms correctness, meaningfulness and usefulness of items from obtained 
data (Burns & Grove, 2005; Scheaffer & Smith, 2007). Validity of the questionnaire 
was confirmed from educational psychologists, English language experts and subject 
specialists. Experts confirmed the preferred items to ensure the content validity of the 
instrument. Initial questionnaire was pilot tested on small sample of 200 secondary school 
students: 100 male and 100 female. Two items were excluded because these items were 
incomprehensible and beyond the understanding of students. Final instrument consisted of 
30-items. Factor wise reliability of the instrument was confirmed by calculating Cronbach’s 
Alpha score given below:

Table1
Factor wise Cronbach’s alpha reliability statistics

No. Factors Items Cronbach's Alpha
1 Students’ knowledge about chemistry 5 .85
2 Assessment of laboratory 5 .89
3 Emotional aspects regarding learning chemistry 5 .78
4 Cognitive aspects regarding learning chemistry 5 .88
5 Environmental aspects regarding learning chemistry 5 .75
6 General attitudes towards chemistry 5 .81
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Researchers assured ethical considerations: informed consent, confidentiality, 
anonymity, physical and psychological harm from respondents during data collection. 
Researchers distributed 700 copies among respondents. Students were instructed in 
their classrooms. Respondents were inculcated regarding each statement in this regard. 
Normality of data was confirmed by Shapiro-Wilk’s test, p > .05, n < 2000. 

Table 2
Tests of normality

 No Name of variables
Kolmogorov-Smirnova Shapiro-Wilk’s

K-S df p S-W df p

1 Students’ gender .342 698 .01 .637 698 .550

2 Educational stream .366 698 .01 .633 698 .083

3 Students’ age .269 698 .01 .781 698 .610

4 Chemistry knowledge .095 698 .01 .968 698 .334

5 Laboratory activities .071 698 .01 .982 698 .505

6 Emotional aspects .083 698 .01 .980 698 .603

7 Cognitive aspects .085 698 .01 .968 698 .521

8 Environmental aspects .083 698 .01 .972 698 .211

9 General attitudes .093 698 .01 .980 698 .312

a. Lilliefors Significance Correction

Normally distributed data provide concrete directions for applying parametric and 
non-parametric data analysis techniques (Corder & Foreman, 2009; Elliott & Woodward, 
2007; Öztuna et al., 2006; Singh & Masuku, 2014). Collected data were entered in SPSS 
for applying statistical techniques. Data were analyzed by calculating independent sample 
t-test and one-way ANOVA to find out students’ gender, educational streams and age 
wise significant difference between secondary school students’ attitudes towards learning 
chemistry.

Research Results

This part improvised data analysis by applying statistical techniques in SPSS. The 
possible responses of each statement obtained through attitude scale were assigned on 
5-point Likert scale. Data analysis and its interpretation are given below:
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Table 3
Students’ attitudes towards learning chemistry by gender and educational streams

Variables Categories N M SD df F t p

Gender
Male 350 99.363 21.261

698 2.431 4.083 .01
Female 350 93.077 19.650

Stream
Science 385 93.691 19.501

698 4.602 3.605 .062
Computer Science 315 99.311 21.704

	
As delineated in Table 3, independent samples t-test was applied to compare male 

and female students’ attitudes towards learning chemistry enrolled in science and arts 
streams. Results show significant difference between students’ attitudes towards learning 
chemistry by gender, t(698) = 4.083, p < .01; male students have more constructive 
attitudes (M = 99.363, SD = 21.261) towards learning chemistry as compared to female 
students (M = 93.077, SD = 19.650) and found no significant difference between their 
educational stream, t(698) = 3.605, p > .05; science students  have about equal attitudes 
(M = 93.691, SD = 19.501) as compared to computer science students (M = 99.311, SD = 
21.704) towards learning chemistry.
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Table 4
Factor wise students’ attitudes towards learning chemistry by gender and educational 
stream

No. Name of factors Gender N M SD df F t p

1 Emotional factor for 
learning chemistry

St
ud

en
ts

’ g
en

de
r

Male 350 10.997 2.980
698 4.70 0.58 .03

Female 350 11.137 3.389

2 Students’ knowledge about 
chemistry

Male 350 11.169 3.150
698 1.91 6.03 .17

Female 350 9.669 3.423

3 Assessment of laboratory 
activities

Male 350 12.357 3.424
698 0.22 4.66 .64

Female 350 11.123 3.580

4 Cognitive factor for learning 
chemistry 

Male 350 11.589 3.542
698 1.31 5.76 .25

Female 350 10.011 3.705

5 Environmental factors for 
learning chemistry 

Male 350 11.771 3.941
698 0.12 2.64 .73

Female 348 10.980 3.992

6 General attitudes towards 
chemistry

Male 350 11.734 3.450
698 1.92 1.30 .17

Female
350 11.383 3.716

1 Emotional factor for 
learning chemistry

Ed
uc

at
io

na
l s

tre
am

Science 385 9.927 3.428
698 2.640 4.32 .105Comp. 

Sci 315 11.019 3.206

2 Students’ knowledge about 
chemistry

Science 385 11.127 3.499
698 .113 5.13 .737Comp. 

Sci 315 12.489 3.483

3 Assessment of laboratory 
activities

Science 385 11.164 3.328
698 2.512 0.88 .113Comp. 

Sci 315 10.949 3.012

4 Cognitive factor for learning 
chemistry 

Science 385 10.073 3.649
698 .243 5.87 .623Comp. 

Sci 315 11.689 3.588

5 Environmental factors for 
learning chemistry 

Science 383 11.018 3.922
698 1.272 2.63 .260Comp. 

Sci 315 11.813 4.021

6 General attitudes towards 
chemistry

Science 385 11.366 3.641
698 .187 1.57 .666Comp. 

Sci
315 11.794 3.512

	
As revealed in Table 4, independent samples t-test was conducted to compare male 

and female students’ attitudes towards learning chemistry on different factors. Interpretation 
shows significant difference between male and female secondary school students’ attitudes 
against: emotional factors for learning chemistry, t(698) = .58, p < .05, female students had 
better attitudes (M = 11.137, SD = 3.389) as compared to male students (M = 10.997, SD = 
2.980), no significant difference was present against factor regarding: students’ knowledge 
about chemistry, t(698) = 6.03, p > .05, assessment of laboratory activities, t(698) = 4.66, 
p > .05, cognitive factor for learning chemistry, t(698) = 5.76, p > .05, environmental 
factors for learning chemistry, t(698) = 2.64, p > .05 and students’ general attitudes towards 
learning chemistry, t(698) = 1.30, p > .05. Analysis further reported no significant difference 
between secondary school students’ attitudes towards learning chemistry in terms of 
various factors. It is assured that science and computer science students have about same 
attitudes against factors regarding: students’ knowledge about chemistry, t(698) = 4.32, 
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p > .05, assessment of laboratory activities, t(698) = 5.13, p > .05, emotional factors for 
learning chemistry, t(698) = .88, p > .05, cognitive factors for learning chemistry, t(698) 
= 5.87, p > .05, environmental factors for chemistry learning, t(698) = 2.63, p > .05 and 
students’ general attitudes towards learning chemistry, t(698) = 1.57, p > .05.

Table 5
One-way ANOVA on students’ age group

Sum of Squares df Mean Square F p
Between Groups 15929.297 2 7964.648

19.582 .01Within Groups 283498.823 698 406.741
Total 299428.120 700

As ascertained in Table 4, one-way ANOVA was applied to find significant difference 
between students 14-15, 15-16 and 16-17 years of age. Output shows significant difference 
between secondary school students’ attitudes towards learning chemistry by their age, (F 
(2, 697) = 19.582, p < .01). It is reported that students’ attitudes towards learning chemistry 
vary according to their age group. In educational institutions of Pakistan secondary school 
students are enrolled with different age groups. To explore further age wise difference 
between students’ attitudes towards learning chemistry, Tukey Post Hoc test was employed.

Table 6
Tukey Post Hoc on students’ age group

Students’ age N M SD (J) Age MD SE p

14 to 15 Years 291 100.18 21.84

15 to 16 Years
4.34060* 1.63981 .08

16 to 17 Years
14.93401* 2.39265 .01

15 to 16 Years 315 95.84 17.94

14 to 15 Years
-4.34060* 1.63981 .08

16 to 17 Years
10.59341* 2.37029 .01

16 to 17 Years 94 85.24 21.80

14 to 15 Years
-14.93401* 2.39265 .01

15 to 16 Years
-10.59341* 2.37029 .01

*. The mean difference is significant at the .05 level.

As established in Table 6, Tukey Post Hoc test was applied to explore significant 
difference between students’ age and attitudes towards learning chemistry. Results of 
analysis show significant difference between students having 14 to 15 and 15 to 16 years 
of age (p = .008), 14 to 15 and 16 to 17 years of age (p = .001) and students having 15 to 
16 and 16 to 17 years of age (p=.001). 
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Table 7
One-way ANOVA on factors of students’ attitudes towards learning chemistry

No Factors N
14-15 years 15-16 years 16-17 years ANOVA

M SD M SD M SD F p

1 Emotional aspects 700 11.01 3.04 11.32 3.26 10.39 3.31 3.126 .05

2 Students’ knowledge 700 11.14 3.25 10.26 3.24 8.73 3.54 19.709 .01

3 Laboratory activities 700 12.63 3.52 11.23 3.27 10.72 3.96 16.912 .01

4 Cognitive aspects 700 11.80 3.59 10.53 3.23 8.60 4.42 30.501 .01

5 Environmental aspects 700 11.90 4.09 11.28 3.70 10.06 4.25 7.855 .01

6 General attitudes 700 11.95 3.52 11.09 3.36 11.90 4.31 4.904 .01

As ascertained in Table 7, results of One Way ANOVA show  significant difference 
between secondary school students’ attitudes towards learning chemistry in terms of: 
emotional aspects, (F (2, 698) = 3.126, p < .01), students’ knowledge, (F (2, 698) = 19.709, 
p < .01), laboratory activities, (F (2, 698) = 16.912, p < .05), cognitive aspects, (F (2, 698) = 
30.501, p < .01), environmental aspects, (F (2, 698) = 7.855, p < .01) and students’ general 
attitudes towards learning chemistry, (F (2, 698) = 4.904, p < .05). To explore further 
significant difference Tukey Post Hoc test was employed on factors regarding secondary 
school students towards learning chemistry. 

Table 8 
Tukey Post Hoc on factors regarding learning chemistry and students’ age

No Factors
14-15 Years 15-16 Years 16-17 Years

15-16 Y 16-17 Y 14-15 Y 16-17 Y 14-15 Y 15-16 Y

1 Emotional aspects

p-
va

lu
e

.240 .101 .240 .014 .101 .014

2 Students’ knowledge .001 .001 .001 .001 .001 .001

3 Laboratory activities .001 .001 .001 .220 .001 .220

4 Cognitive aspects .001 .001 .001 .001 .001 .001

5 Environmental aspects .056 .001 .056 .009 .001 .009

6 General attitudes .003 .910 .003 .053 .910 .053

As established in Table 8, Tukey Post Hoc test was applied to explore further 
difference between students’ age and factors regarding learning chemistry. Interpretation 
shows no significant difference between students having 14 to 15 years and 15 to 16 years 
of age (p = .240), 14 to 15 and 16 to 17 years of age (p =.101) and significant difference 
existed between students having 15 to 16 and 16 to 17 years of age (p = .014); report 
significant difference between students’ knowledge about chemistry and students having 
14 to 15 years and 15 to 16 years of age (p = .001), 14 to 15 and 16 to 17 years of age (p 
= .001) and 15 to 16 and 16 to 17 years of age (p = .001); students’ assessment regarding 
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laboratory activities and students having 14 to 15 and 15 to 16 years of age (p = .001), 14 
to 15 and 16 to 17 years of age (p = .001) and no significant difference was found between 
students having 15 to 16 and 16 to 17 years of age (p = .220); cognitive aspects regarding 
learning chemistry and students having 14 to 15 and 15 to 16 years of age (p = .001), 14 to 
15 and 16 to 17 years of age (p = .001) and 15 to 16 and 16 to 17 years of age (p = .001); 
environmental factors regarding learning chemistry and students having 14 to 15 and 15 to 
16 years of age (p = .056), significant difference was present between students having 14 to 
15 and 16 to 17 years of age (p = .001) and 15 to 16 and 16 to 17 years of age (p = .009) and 
also exists significant difference between students’ attitudes towards learning chemistry 
and students having 14 to 15 and 15 to 16 years of age (p = .003), no significant difference 
was present between students having 14 to 15 and 16 to 17 years of age (p = .910) and 15 
to 16 and 16 to 17 years of age (p = .053).

Discussion

Chemistry is considered a complicated subject for secondary school students and they 
have great intention towards its learning as well. Students comprehend various concepts 
of Chemistry at different grades. Students’ conceptual understanding towards learning 
chemistry is associated with; teachers’ content knowledge, nature of Chemistry curriculum 
and teachers’ instructional methodologies used in chemistry classrooms (Cheung, 2009). 
Chemistry teaching and learning need concentration, techniques of motivation and 
innovative style of learning in classrooms. It is obvious that every student has his own 
preferences and choices for various instructional methodologies. Some students preferred 
student centered and several students desire teacher centered methodologies with incentive 
classroom environment (Hofstein & Kesner, 2006). Chemistry classrooms’ environments 
vary from place to place based on institutional facilities, teachers’ pedagogical skills and 
students’ intentions towards learning chemistry (Hofstein et al., 2004). Gender shows 
discrepancy towards learning chemistry at different grade levels. Male and female students 
remain curious and show significant difference towards learning chemistry (Osborne & 
Dillon, 2008). This difference is due to different attitudinal variables: student-teacher 
relationship, students’ interest for Chemistry subject, theory and practical, teachers’ criteria 
of assessment and cognitive abilities towards learning chemistry.

Hofstein et. (1977) noticed gender differences towards learning chemistry in 
European higher secondary schools. Researchers adopted chemistry attitude scale for 
data collection constructed by Friedler and Tamir (1974). Findings revealed that gender 
has combined; constructive/destructive attitudes towards learning chemistry. Research 
exposed that female students possess more positive and constructive attitude toward 
learning chemistry as compared to male students because female students experienced 
more supportive and cooperative learning environment at schools. Female teachers 
show great attention towards students’ learning chemistry. Female teachers having good 
experience and answer the questions of female students more comfortably as compared 
to male students (Bauer, 2002; Kahle, 1994; Koch, 2005; Urban, 2008). Findings of 
present research contradict with the findings of other studies (Barnes, Mclnerney, & 
Marsh, 2005; Cheung, 2009; Harvey & Stable, 1986; Hofstein et al., 1977; Shannon et al., 
1982; Steinkamp & Maehr, 1984) and align with the findings of the research conducted 
by Osborne and Dillon (2008). Results of present research revealed that male students 
possess more attitudes towards learning chemistry (M = 99.363, SD = 21.261) as compared 
to female students (M = 93.077, SD = 19.650).
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Cheung (2009) planned quantitative study on sample of 954 male and female students 
enrolled in secondary schools of different grades having 16 to 19 years of age in Hong 
Kong state. Data were analyzed in SPSS calculating MANOVA. Findings revealed that 
students having more years of age possess significant greater attitudes towards learning 
chemistry as compared to the students having less years of age. Findings of present 
research contradict with the findings of above research. Present research ascertained that 
students having less years of age possess more attitudes (M = 100.179, SD = 21.838) 
towards learning chemistry as compared to students having more years of age (M = 85.248, 
SD = 21.798). Students having less years of age are more curious towards learning science 
subjects. They remain eager towards understanding chemistry lessons in classrooms. 
Students’ having less years of age indulge themselves in complete teaching and learning 
process and entirely concentrate on teachers’ mimicking process performed in class. Their 
concentration enhances interest in practical performing subjects; Chemistry is one of them.

Conclusions
	

Scientific knowledge is the backbone of national development. Progress and 
advancement is the root of unbroken investigations and scientific discoveries. Scientific 
innovations are achieved by making compulsory acquisition of chemistry education. 
Chemistry is considered an imperative science subject and plays pivotal role in systematic 
innovation of universe. Researchers are working to examine, evaluate, access and analyze 
students’ attitudes towards learning chemistry. Students consider chemistry as tough and 
complicated among science subjects. Complexity of this subject at secondary level creates 
negative attitudes towards learning chemistry. Students’ negative attitudes towards learning 
chemistry create anxiety before exams and ultimately have poor effects on their academic 
achievement scores. In Pakistani public sector secondary schools Physics, Biology, 
Mathematics and Chemistry are considered difficult science subjects. Secondary school 
teachers try their best to arouse students’ interests towards learning science subjects. It 
is common observation that students remain deprived in science subjects and obtain less 
academic achievement scores in these subjects. Our research shows that male secondary 
school students have positive attitudes towards learning chemistry. In Pakistani societies 
male students and teachers have strong mutual relations that strengthen positive relations 
between them. Hence male students are more encouraged to ask questions about concepts 
of chemistry. Male students have more access and spend maximum time in educational 
institutions with their teachers for the sake of learning. Students’ interests towards learning 
chemistry also vary according to their age differences. In Pakistani educational institutions 
students are enrolled with 14 to 17 years of age in secondary level of education. Present 
research reports that students having more years of age possess greater interest towards 
learning chemistry. Students with more years of age have a strong understanding level 
towards learning chemistry. Teachers present clear picture of the importance of chemistry 
in classroom during the teaching learning process. Teachers maximize their potential and 
impart plethora of information on learning chemistry. They are well-aware from practical 
usage of chemistry in medicines, food, industry, health, cure of diseases etc. in daily 
routine matters. Resultantly mature students become eager towards learning chemistry 
and show interest in performing practical work in laboratories. Secondary education in 
Pakistan is based on three educational streams: science stream, computer science and arts 
stream. Present research states that students enrolled in science and computer science 
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streams have about same attitudes towards learning chemistry. It is due to teachers’ same 
instructional strategies, school facilities, laboratories and following alike curricula with 
medium of instructions. Present research recommends that teachers need to concentrate on 
students’ cognitive abilities, female teachers should spare maximum time among students 
to build strong student teacher relationships. Head of the institutions should proper check 
and balance on teachers during lectures especially on students having more years of age 
groups.
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