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To produce a scientific and progressive society

For nations’ future as well-developed countries 

Decreasing trends of students taking STEM 
programmes for both in secondary and tertiary 
levels of education across the world.

Malaysia should have at least 1/2 million 
graduates from STEM fields at the higher 
education level 



Chemistry  - the central core of 
science

Knowledge of chemistry is important 
for those who wish to pursue their 
career

chemical industry

Medical-related careers

biotechnology

engineering

patent law 

One of the pre-requisite subjects for 
most science programmes 

Image: https://twitter.com/compaingroup/status/978243828195975169/photo/3



Predicting the product 
based on the materials & 

conditions given and 
vice versa. 

Demanding

Difficult

 Continuous effort in 
understanding the flow 
of the organic reactions

Memorising 
countless 
conditions

ORGANIC CHEMISTRY



perception resulted in a high number of students 
pulling away from taking chemistry courses 
either in high school or university levels 

Number of Students Pursuing Chemistry 

TRENDS OF STUDENTS PURSUING UNDERGRADUATE STUDY IN CHEMISTRY

Academy of Science Malaysia (ASM) : Malaysia 
should have 1/2 million S&T graduates at higher 
education level to achieve Vision 2020

until 2015, the number of graduates in these 
field of study was only 85,000

60:40 ratio of science students to non-science in 
education policy 

the highest compared to other subjects

Failure Rate of Organic Chemistry Subject

Ahlstrom, D. (2013). Failure rate in science subjects remains high. Retrieved May 16, 2020, from https://www.irishtimes.com /news/education/ failure-rate-in science-subjects- remains-high -1.1493 
421 



Upper secondary school level :  
Students chose to study 
science stream subjects

Undergraduate level:  
Science stream applicants pursued 

their dreams in the science 
programmes. 

Academic year of 2015/2016: 
Students selected into science 

programmes at the tertiary level - 
(95 % accepted the offer)

Malaysia Scenario
2014:



13 % of students obtained C in science subject for 
their PT3 examination (Pentaksiran Tingkatan 3) in 
2015 (Su Lyn, 2015) 

No record or data found for trend of chemistry 
subject results in secondary or tertiary level of 
study in Malaysia.

For the past 10 years only around 30 % of 
students qualified to be enrolled in science-
stream class in the upper secondary school 
level. 

No study done yet in Malaysia specifically to find 
the difficulties faced by undergraduate chemistry 
students in learning organic chemistry 

Andrew, A. N. (2017, March 12). STEM, a priority for Malaysia. The Star Online.  
https://www.thestar.com.my/news/education/2017/03/12/stem-a- priority- for-malaysia/ 



SCIENCE

DECLINING STUDENTS’ ENROLMENT IN SCIENCE-STREAM PROGRAMMES

Chemistry is a pre-requisite subjects for science-stream programmes

Chemistry as a ‘Hard’ Subject for Learners to Learn and Understand

Low Motivation Towards Organic Chemistry Subject



DIFFICULTIES IN ORGANIC CHEMISTRY STUDIES AMONG LEARNERS

Weak Understanding on Molecular Models of Compounds
Inter-conversion of 2D and 3D structure.
3D and 2D visualisation & application of computer generated models (e.g Chemscape 
Chime browser plug-in, and the Jmol java applet) recommended for learning purpose 

Misconceptions on Contents of Organic Chemistry Subject
Not obvious for both of lecturers and students  - unless when the students try to explain their reasoning 
on their answers to the teacher. 
Lecturers should integrate questions that require students to give reasoning on certain concept in the 
class activity 

Lack of Critical Thinking Skills in Problem-Solving
complexity of the content in organic chemistry subject increases - topics are related to each other
students need to combine fundamental concept, relate each concept and creativity in designing a 
well-defined strategy 

Ineffectiveness of Teacher-Centred Teaching Method 
teaching method practiced for most of science-programme subject is teacher-centred-passive 
state as the information 
approaches are constructivism, problem-based learning (PBL) and concept mapping, digital/
internet



Weak understanding on pre-requisite concepts and 
in visualising the steps of the mechanisms
Need complete understanding of previous topics 
e.g. identifying the functional groups and their 
characteristics, integrate them to solve reaction 
mechanism problems

Reaction Mechanism

Most complex: Organic Chemistry concepts are 
interconnected with each other

Organic SynthesisReaction Type
Students tend to memorise what they need to do 

when encountered question involving identification 
of  reaction type/mechanism.

Determine nucleophile and electrophile based on 
the given reactants and products

Students lack of skills to conceptualise the structure 
in 3D into 2D forms and vice versa.

Stereochemistry

DIFFICULT AREAS IN ORGANIC CHEMISTRY SUBJECT 

Dwyer, A. O., & Childs, P. E. (2017). Who says organic chemistry is difficult? Exploring 
perspectives and perceptions. Journal of Mathematics Science and Technology Education, 
8223(7), 3599–3620 



UG chemistry students 
difficulties in organic 
chemistry

Areas of organic chemistry that these students found difficult ?

Students’ study attitude/perception on this subject affect 
their achievement in organic chemistry ?

Relation of study attitude with 
grades obtained?



Area Study 
Population Study 
Design Study 
Sampling method

๏ Exclusion & Inclusion criteria 
๏ Sample size calculation

2
Stage 2
Survey distribution
Perceived difficulties vs. 
grades obtained for Organic 
Chemistry (I and II) 

Validation of questionaires 
Research tools 
Ethical consideration 
Sampling method 
Data collection

1

Initial stage
Perceived difficulties on 
the areas of organic 
chemistry subject

Statistical Analysis 
Attitudinal Scale Analysis 

3

Final stage
Study attitude with the 
grades obtained for 
Organic Chemistry I and II 

METHODOLOGY 



Attitudinal Scale 
Analysis  

Statistical Analysis 

Research Design and 
Data Collection 

Non- analytical & analytical 
study of cross-sectional 

1. descriptive analysis - percentage of 
answers from respondents based on their 
batch number. Compare data with the 
major answers of each batch of 
respondents.  

2. The second analysis focused on answering 
the research questions —> Use Likert scale 
to measure respondents’ opinions

1. Total score of each respondent was 
calculated.   

2. Individual’s mean score calculated  
3. The types of study attitude grouped into five 

categories 

Convenience sampling 
method 

Data collected through 
offline and online methods. 



RESPONDENTS 

Second, third and fourth year students on undergraduate 
level of Department of Chemistry

193 undergraduate students from Department of Chemistry, 
International Islamic University Malaysia,

160 students of Year 2 until Year 4 took part in this study

Abd Hamid  et al. (2021). IIUM Journal of Educational Studies, 9(2), 6-30.



Batch Number, n (%)

Gender Batch 171 Batch 162 Batch 161 Batch 151

Male 10 (27.8) 16 (33.3) 8 (17.4) 6 (20.0)

Female 26 (72.2) 32 (66.7) 38 (82.6) 24 (80.0)

Total 36 (100) 48 (100) 46 (100) 30 (100)

Tabulation of gender and batch among respondents (n = 160)





SUBJECT
Level of Difficulty n (%)

Very Easy Easy Neutral Difficult Very Difficult

Analytical Chemistry 16 (10.0) 54 (33.8) 73 (45.6) 15 (9.4) 2 (1.3)

Organic Chemistry 2 (1.3) 3 (1.9) 23 (14.4) 54 (33.8) 78 (48.8)

Inorganic Chemistry 4 (2.5) 17 (10.6) 69 (43.1) 48 (30.0) 22 (13.8)

Biochemistry 2 (1.3) 10 (6.3) 78 (48.8) 49 (30.6) 21 (13.1)

Physical Chemistry 36 (22.5) 72 (45.0) 43 (26.9) 6 (3.8) 3 (1.9)



PERCEIVED DIFFICULTIES ON THE AREAS OF ORGANIC CHEMISTRY SUBJECT 

EASY
Nomenclature (43.1 %)

DIFFICULT
Stereochemistry (46.3 %) 
Organic Reaction (46.9%)

NEUTRAL
Drawing of compound (42.5%) 
Aromaticity (52.5 %) 
Reaction type (52.5 %)

VERY DIFFICULT
Reaction Mechanism (41.3 %)



Respondents’ Study Attitude towards Organic Chemistry 



Respondents’ Study Attitude towards Organic Chemistry 



CORRELATION

Level of difficulty vs Organic Chemistry I grade Level of difficulty vs Organic Chemistry II grade 





Study attitude vs Organic Chemistry I grade Study attitude vs Organic Chemistry II grade 





CONCLUSION

2 WHAT WE CAN DO?

Conducting group activities such as problem 
solving, tutorials or worksheets require the 
engagement of each of the students at the end 
of each of the class session.
To make it more interesting, the design of the 
class should be modified to increase students’ 
engagement during the conduct of the class. 

1
GENERAL OVERVIEW

Insights of the difficulties faced by the students so 
that preventive solutions can be outlined and 
carried out for the betterment of the students’ 

academic achievement in the future

The result of this study revealed that the quality of 
the study attitude of the students throughout their 
organic chemistry study does not affect the grade 

obtained for Organic Chemistry I subject. However, 
better quality of study attitude gave better grade in 

Organic Chemistry II. 

3

WHAT’S NEXT?
Further study can be conducted to identify external factors such as the environment of the classroom or 
interest to learn

Analysis of the students’ answers and scores through the implementation of the quizzes on each of the 
topics in organic chemistry study will also give more detailed view on their understanding of that area.
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