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Abstract 
This study aims to determine the effectiveness of CA for Teaching Delivery and Assessment 
Conducted in Science Courses. The objectives of this study are to (1) investigate the student 
achievement towards the program learning outcomes (2) to identify student perspective on learning, 
teaching and assessment methods towards the learning outcomes. The survey was conducted in 
Universiti Teknologi MARA (UiTM), Perak Branch, Tapah Campus, Malaysia. A structured 
questionnaire in Likert-scale type questions was administrated and collected from 280 students. The 
questionnaire survey has been analyzed quantitatively using descriptive statistics involving frequency 
and percentage distribution analysis by using the Statistical Package for the Social Sciences (SPSS).  
The results indicated that average of the students achieves their pointer 2.27 on LO1 (knowledge), 
3.57 on LO2 (practical skills) and 3.66 on LO4 (communication skills). The student perspective on CA 
LO1 is incoherent with the student achievement and the student perspective for CA on LO2 and LO5 
are coherent with the student achievement for LO2 and LO5. These findings will provide a significant 
guideline on the lecturer, Higher Education Institutions, Ministry of Education, and other stakeholders 
for effective CA. 
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1 INTRODUCTION  
The curriculum is the essential service for the Higher Education Providers. The Higher Education 
Providers are responsible for the design and delivering the curriculum. Therefore, the design and 
delivering curriculum are the main core business for Higher Education Providers. A good curriculum 
design can produce the desired learning outcome and managed to provide the students in a required 
specific field. Therefore, the higher education providers must take the initiative to ensure that the 
curriculum design is able to the students to apply what they learn in the society, government, industry 
or themselves. The good and recognized curriculum are able to attract students to apply to the 
institution and also gives positive feedback to the stakeholder. Constructive Alignment is an approach 
to curriculum design to ensure that students are able to gain the educational outcome and engage in 
learning activities during the learning process. According to Biggs [1] constructive refers to the 
activities that needed to the students to construct or structure their own understanding via the active 
learning. While alignment refers to teaching, learning activities and assessment tasks that aligned to 
the program learning outcomes. The learning outcomes are completely student-centred, which 
focuses on what students know, active student participation, emphasis developing a deeper 
understanding and collaborative learning culture. In this present work, we investigate the constructive 
alignment to the Diploma in Science and its impact on the student learning. Student perspective and 
achievement in biology will be discussed in detail. 

2 CONSTRUCTIVE ALIGNMENT 
In designing a curriculum that achieves the standards set by the stakeholders, the Higher Education 
Providers should implement an academic continuous quality assurance in curriculum development. 
This process includes planning, development, implementation, evaluation and improvement. The 
curriculum review is one of the requirements for continuous quality assurance based on the Code of 
Practice Malaysia Qualification Accreditation (MQA) Program Accreditation [2]. The justification for 
curriculum reviewers is also needed to produce a holistic graduate based on the eight domains of 
Malaysia Qualification Framework (MQF) learning outcomes based on Malaysian Education Blueprint 
2013-2025.  These include knowledge, practical skill, social skills and responsibilities, values, attitude 
and professionalism, communication, leadership and team working skills, problem solving and 
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scientific skills, information management skills and lifelong learning and managerial and 
entrepreneurial skills. Therefore, the curriculum review is also needed to implement constructive 
alignment to produce a more robust curriculum and empower UiTM graduates with basic skills in 
various fields of science and technology and to prepare them for a degree or career development. The 
Constructive alignment has been done by aligning the course learning outcome (CLO) to the program 
learning outcome (PLO). Next, the program learning outcome must achieve the program educational 
objective. 

2.1 Empirical Studies 
Objective: The study was conducted with the objectives of (1) investigating the student achievement 
towards the program learning outcomes (2) student perspective on learning, teaching and assessment 
methods towards the learning outcomes.  

Scope and Limitation of the studies: In this study, we focus on the student’s feedback from the 
teaching and assessment method of the course learning outcome conducted in the first semester. The 
course has been mapped to the three-difference program learning outcome which are knowledge; 
practical skills and communication skills. Table 1 shows the constructive alignment for biology courses 
to the teaching and learning activities (TLA) and assessment type. 

Table 1. Constructive alignment for biology courses towards to the TLA and assessment type. 

Course Learning Outcome 
(LO) 

TLA Assessment type 

Biology 1 Lecture, Collaborative learning Written test and Final examination 
Assignment 

2 Laboratory hands-on Laboratory test 
Written report 

5 Collaborative learning 
Problem based learning 

Written report 
Presentation 

The traditional learning method which is lecturing has been moving forward to the students-centred 
learning. This method has been done by implementing collaborative learning as one of the TLA. 
Further, research advocates that online learning should move towards a model of student-centred 
learning in which social collaboration among students is encouraged [3]. The emphasis is on learning 
through an active social process rather than a passive process of knowledge acquisition, where 
knowledge is fostered through interactions and collaborations [4]. 

3 METHODOLOGY 
To achieve the objective 1, the secondary data obtained from the Result Entry System (RES) is 
tabulated accordingly with student’s achievement for LO1, LO2 and LO5.  For objective 2, a survey 
was conducted to determine the student perspective on learning, teaching and assessment methods 
towards the learning outcomes. This research applies analytic survey using a cross-sectional research 
design.  Data were gathered through a set of structured questionnaires distributed to the students. The 
sample was selected from the students of Faculty Applied Science (Semester: Mac-Sept 2018) with 
the total population (N) 888 students. This research utilised the random sampling technique, which 
refers to a sampling procedure whereby a group of subjects is randomly selected from any one 
population as the study respondents. Thus, only part of the data is used in this research.  

The number of samples, n from a population was calculated using Slovin’s formula n = N / (1 + N e2), 
with confidence level 95% (a margin of error of 0.05) or confidence level 97% (a margin of error of 
0.03) and N = Total population; e = margin of error 

Calculation 1  
888                = 494 
1 + 888 (0.0009) 

Calculation 2 
888                = 275 
1 + 888 (0.0025) 
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Therefore  the total sample size in this research range 275 to 494. Thus, our total sample size of  n = 
280 was sufficient with the confidence level of 97% and margin of error of 0.03. This is more feasible 
population size in order to obtain a more accurate sample size. 

In analysing and evaluating the results of this study, quantitative approaches were used. These 
approaches involved the analysis of data and information through the perception survey method. 
Quantitative data which was obtained through structural questions involving likert scale type questions 
contained in structured questionnaire form were analysed by using the Statistical Package for the 
Social Sciences (SPSS) software. In order to achieve research objective 2, the data were analysed 
using descriptive statistics encompassing frequency distribution and percentages presented in the 
form of tables. Neuman [5] is of the opinion that descriptive statistics provide a method to reduce large 
matrix data into suitable summaries to facilitate the understanding and interpretation of the data. This 
information is tabulated into percentages and frequency distribution form for univariate analysis.    

4 RESULTS AND DISCUSSION 

4.1 Student Achievement Towards the Program Learning Outcomes 

 
Figure 1 integrated-Grade Point Average of achievement of the students according to the learning outcome. 

Figure 1 shows the tabulate of integrated-Grade Point Average of achievement of the students 
according to the program learning outcome for the biology course. The performance of the students 
indicated that the average of the students achieves their pointer 2.27 for LO1 (knowledge), 3.57 for 
LO2 (practical skills) and 3.66 for LO4 (communication skills). This mapping is based on the Ministry 
of Higher Education learning outcome. 

4.2 Evaluating the Reliability of the Program Learning Outcomes 
Reliability is one of the most important elements of test quality. It has to do with the consistency, or 
reproducibility, or an examinee's performance on the test. Cronbach ‘s α  used in order to measure the 
strength and the consistency of items of each of program learning outcomes. Cronbach‘s α value 
ranging from 0 to 1.When Cronbach’s α = 0 defines that all of the scale items are entirely independent 
from one another (i.e., are not correlated or share no covariance) and, if Cronbach’s α = 1 all of the 
items have high covariance. In other words, the higher the Cronbach‘s α  coefficient, the more the 
items have shared covariance and probably measure the same underlying concept. Many researchers 
recommend a minimum Cronbach‘s α   coefficient between 0.65 and 0.8 (or higher in many cases); 
Cronbach ‘s α   coefficients that are less than 0.5 are usually unacceptable, especially for scales 
purporting to be unidimensional (but see Section III for more on dimensionality). Based on Table 2, it 
is shown that the Cronbach ‘s α  values ranging from 0.849 (CLO1PLO1),0.941 (CLO2PLO2) and 
0.871 (CLO3PLO5) which are greater than 0.80. This result shows that all the items in these three 
program learning outcome are consistent in measuring the underlying concept CLO-PLO. 
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Table 2. Reliability statistics. 

Program Learning Outcomes No of Items Cronbach's Alpha 

CLO1PLO1 7 0.849 

CLO2PLO2 9 0.941 

CLO3PLO5 4 0.871 

4.3 Students Perspectives Towards the Teaching Delivery and Assessment  

Table 3. Percentage of the students‘ perspectives toward to the TLA and assessment towards the LO1. 

 Lecture Problem 
solving Respond Communication Test Final 

examination Assignment 

Assist (%) 83 71 77 76 82 80 75 

Disfavor (%) 17 29 23 24 18 20 25 

There are several TLA that have been designed to achieve the LO1. Table 3 result shows that 83% of 
the students respond that face-to-face lecture can assist them to gain the knowledge in this code. We 
also find that collaborative learning also has positive feedback from learning activities. In collaborative 
learning students are exposed to problem solving, students respond and communication related to the 
topic. The results have shown that 71 % of the student agreed that collaborative learning had assisted 
them in problem solving. While, 77 % agreed the collaborative learning had assisted them to give the 
responds in discussing the topic. Finally, 76 % responds that collaborative learning has assisted them 
to communicate with others regarding  the topic for this code. Assessment types to evaluate the 
learning outcome one is written test and final examination and assignment. For the assessment 
method, 75 to 82 % the evaluation is applicable. However, this finding is incoherent with the students‘ 
achievement towards to LO1 (Figure 1). This might be the TLA are not aligning with the assessment 
type. Second, the students might be needed more guideline and closed monitor from their lecturer. 
Third, the students are plausibly not ready for independent study. These findings have been supported 
from the descriptive data obtain from the survey and tabulated in Table 4. The descriptive data for the 
very prefered reference that students used during the study. The most prefered references chosen by 
students are lecturer notes (48%), follow by video (38%), simulation (27%), application (25%) and 
book reference (14%). 

Table 4. Descriptive data for the prefered references during a study. 

 Most Not Prefer(%) Not Prefer (%) Neutral (%) Prefer (%) Very Prefer (%) 

Lecturer Note 0 4 22 27 48 

Book Reference 3 17 30 36 14 

Video 2 6 23 31 38 

Simulation 4 10 25 34 27 

Application 3 12 31 29 25 

Table 5. Percentage of the students‘ perspectives towards TLA and assessment  for the LO2. 

 Laboratory (%) Laboratory report (%) Laboratory test (%) 

Disfavor Assist Disfavor Assist Disfavor Assist 

Preparation 13 87 21 79 17 83 

Conduct 12 88 22 78 19 81 

Analyzed  14 86 19 81 22 78 
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Table 5 shows the students perspectives on the TLA and assessment for the LO2. To achieve the 
LO2 (practical skill) the TLA  that has been chosen in the laboratory is hands-on. There are 86 – 88 %  
of the respondents prefered that the laboratory hands-on can assist them to enhance their skill in 
preparation, conduct and analyze the scientific investigation in the laboratory. Two types of 
assessment that has been designing for LO2 which is a laboratory report and laboratory test. While, 
79 to 83 % of the respondents that these types of assessment can evaluate their practical skill in 
preparation, conduct and analyzed the scientific investigation. These data are coherent with the 
students‘ achievement towards the LO2 (Figure 1). Table 6 shows the students perspectives on the 
TLA and assessment for LO5. TLA that has been designing for LO5 is a discussion (collaborative 
learning). Assignment and presentation have been chosen to evaluate their written or verbal 
communication skills. Total 80% of respondents agree that discussion had an assist in verbal and 
written communication. While, 73% of respondents the presentation will evaluate them well for there 
skill in verbal communication. Meanwhile, 75% of respondents agreed that assignment with the type of 
evaluation on written communication. These data are coherent with the achievement of students‘ 
towards the LO5 (Figure 1). 

Table 6. Percentage of the students‘ perspectives towards the TLA and assessment for the LO5. 

 Written (%) Verbal/Presentation (%) 

Disfavor Assist Disfavor Assist 

Discussion 20 80 20 80 

Assessment  25 75 27 73 

Table 7. Descriptive data for types of TLA for LO1 

  Most Not Prefer 
(%) 

Not Prefer 
(%) 

Neutral 
(%) 

Prefer 
(%) 

Very prefer 
(%) 

Face-to-face 1 4 20 26 50 

i-learn 11 21 27 31 10 

you tube 2 9 27 38 24 

Field trip 1 7 19 26 48 

Table 7 shows the most preferred  TLA is face-to-face (50%), followed by field trip (48%), you-tube 
(24%) and i-learn (10%). The result from Fig. 1 shown that students achievement for LO1 was in the 
average grade was impacted on this findings. Therefore, the students need to be guided by the 
lecturer. The real example of daily life might assist them to gain the knowledge. This is because 
biology is the study about natural living things which can assist them to understand clearly [6]. During 
face-to-face TLA, the students need the lecturers to enhance their lecture skills using the interactive 
video and applications. Meanwhile,  i-learn is the least prefered TLA method. This is because of the 
technical issues related to the i-learn. The inconvenience the students encountered was technological 
problems, particularly poor Internet connection. 

5 CONCLUSIONS 
Results indicated that average of the students achieves their pointer 2.27 for LO1 (knowledge), 3.57 
on LO2 (practical skills) and 3.66 for LO4 (communication skills). The students perspective on CA LO1 
is incoherent with the student achievement and the students perspective on CA for LO2 and LO5 are 
coherent with the student achievement on LO2 and LO5. Further study should be conducted to study 
the types of a learner of this code and the lecturer implementation towards the TLA especially in the 
assessment involving rubrics. These findings will provide a significant guideline for a lecturer, Higher 
Education Institutions, Ministry of Education, and other stakeholders for effective CA.  
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