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__________________________________________________________________________________________ 

 

Abstract: This paper presents the teaching and learning approach for the Civil Engineering 

Drawing course implemented in the Diploma in Civil Engineering programme at Universiti 

Teknologi MARA (UiTM). Beyond enhancing students’ competency in computer-aided 

drafting, the course is designed to develop essential psychomotor skills and abilities aligned 

with industry requirements. The objective of this study is to evaluate the attainment of first-

year students in psychomotor-related Programme Outcomes (PO4 and PO5), which focus on 

the ability to produce technical drawings using both manual drafting tools and Computer-

Aided Design (CAD) systems. The analysis was conducted using descriptive and inferential 

statistical methods to compare PO attainment by gender. The findings indicate that both male 

and female students achieved good levels of PO4 and PO5 attainment, demonstrating 

proficiency in technical drawing production. Although there was no statistically significant 

difference in PO attainment between genders for most assessments, female students showed 

significantly better performance in the Project Report: CAD System assessment. Overall, the 

results suggest that the Civil Engineering Drawing course effectively fosters the development 

of practical and communication skills among first-year students, preparing them to meet 

professional expectations in the civil engineering field. 

 

Keywords: Psychomotor skills, Program Outcomes, Assessment, Computer-Aided Design 

(CAD), drafting 

___________________________________________________________________________ 

1. Introduction 

 

In engineering education, the acquisition of practical competencies is as critical as theoretical 

knowledge, particularly in disciplines that require strong spatial visualization, technical 

drawing proficiency, and tool-based execution. The psychomotor domain, as outlined in 

Bloom’s Taxonomy, encompasses the development of physical skills and coordination 

essential for executing complex engineering tasks (Salim et al., 2012). It coordinated 

development of motoric or movement skill, which incorporates speed, repetition, precision, 

and execution (Ahmad et al., 2018).  

 

In Malaysia, the implementation of Outcome-Based Education (OBE) across higher learning 

institutions has placed greater emphasis on aligning course design and assessment with 
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measurable Programme Outcomes (POs), particularly those associated with technical and 

professional competencies (Aminah et al., 2012; Wahab et al., 2011). Within this context, the 

Civil Engineering Drawing course, offered in the first year of the Diploma in Civil Engineering 

programme at Universiti Teknologi MARA (UiTM), plays an important role in developing 

students’ psychomotor attributes. The course introduces students to both manual drafting 

techniques and Computer-Aided Design (CAD) applications, fostering the ability to interpret, 

construct, and communicate technical information effectively. 

 

This course is strategically mapped to Programme Outcomes PO4 and PO5, which focus on 

the ability to conduct technical investigations and utilize modern engineering tools, 

respectively. These POs are strongly associated with the psychomotor domain, and their 

attainment reflects students’ practical proficiency in performing engineering tasks. While the 

importance of drawing as a communication tool in the construction industry is well recognized, 

limited empirical studies have explored how structured drawing exercises in diploma-level 

programmes contribute to psychomotor skill development. It is essential to address the 

knowledge gap in engineering students’ psychomotor skill development for achieving program 

outcomes (Isa et al., 2019). Therefore, this study aims to evaluate the extent to which students 

acquire psychomotor skills through the Civil Engineering Drawing course and to examine 

whether gender differences influence their level of attainment. The findings provide insights 

into the effectiveness of current teaching and assessment strategies and offer recommendations 

for enhancing practical skill development in technical education. 

 

2. Literature Review 

 

The development of psychomotor skills in engineering education is critical for ensuring that 

graduates possess the technical competencies required in real-world practice. According to 

Bloom’s Taxonomy and subsequent revisions (Subedi, 2022), the psychomotor domain 

involves skill-based learning that includes perception, readiness, guided response, mechanism, 

complex overt response, adaptation, and origination. In the context of engineering, this 

translates into the ability to manipulate tools and software, interpret technical drawings, and 

produce accurate visual representations of structures (Ahmad et al., 2018). Numerous studies 

have emphasized the importance of integrating practical skill development within engineering 

curricula. (Ferris & Aziz, 2005) proposed a hierarchical model of psychomotor skill acquisition 

specific to engineering students, ranging from recognition and handling of tools to expert-level 

planning and evaluation of technical work. Courses such as Civil Engineering Drawing are 

central to this model, as they engage students in both manual drafting and the use of CAD tools, 

thereby reinforcing psychomotor attributes through repeated practice and applied learning. 

 

In the Malaysian context, Outcome-Based Education (OBE) has been adopted across higher 

learning institutions to enhance the alignment between Course Outcomes (COs) and 

Programme Outcomes (POs) (Aminah et al., 2012; Wahab et al., 2011). Among the key POs 

relevant to psychomotor development are PO4 (ability to conduct investigations of well-

defined problems) and PO5 (ability to use modern engineering and IT tools). These outcomes 

are particularly targeted in courses that include both theoretical instruction and hands-on 

practice, such as Civil Engineering Drawing. Despite the structured implementation of OBE, 

there remains a need for more evidence-based studies to assess how well such courses develop 

practical competencies, particularly at the diploma level. The current study fills this gap by 

evaluating the PO4 and PO5 attainment among diploma students enrolled in the Civil 

Engineering Drawing course. The study also considers potential gender-based performance 
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differences, as recent literature suggests varying trends in skill acquisition between male and 

female students  (Adom et al., 2020; Salim et al., 2012). 

 

3. Methodology 

 

3.1 Research Design 

This study employed a quantitative descriptive approach to evaluate the development of 

psychomotor skills among first-year Diploma in Civil Engineering students enrolled in the 

Civil Engineering Drawing course at Universiti Teknologi MARA (UiTM), Pasir Gudang 

campus. The study focused on assessing Programme Outcomes PO4 and PO5, which relate to 

students’ ability to perform technical drawings using both manual and CAD tools. 

 

3.2 Participants 

The participants comprised 191 first-year students (73 females and 118 males) enrolled in the 

course during the September 2021 – January 2022 semester. These students were grouped into 

nine class sections. Participation involved performance data derived from course assessments 

aligned with PO4 and PO5. 

 

3.3 Assessment Instruments and Data Collection 

Table 1 shows the details of CO-PO mapping of this course.  In general, this CO-PO mapping 

is instrumental in assessing the development of psychomotor and affective learning domains 

among students. CO1 and CO2 are particularly focused on developing students' psychomotor 

abilities as this has been focussed on this study.  

 
Table 1: CO-PO Mapping 

Course Outcomes Programme Outcome 

Bloom 

Taxonomy 

Domain 

CO1 

To ensure the students able to; 

demonstrate the skills in civil 

engineering drawing with 

drafting equipment 

PO4 

To ensure students able to conduct 

investigations of well-defined 

problems; locate and search relevant 

codes and catalogues, conduct standard 

tests and measurements 

Psychomotor 

CO2 
To construct civil engineering 

drawing using CAD system 
PO5 

To be able applying appropriate 

techniques, resources and modern 

engineering and IT tools to well-defined 

engineering problems with an 

awareness of the limitations 

Psychomotor 

 

Three primary types of assessments were used to evaluate student which enrolled in this course 

which are individual assignment, project report and common test. Each type of assessment 

required a specific rubric as an assessment tool. According to (Rahmat, 2011), rubric is the 

regular tool that is used to assess psychomotor domain, Table 2 provides a summary of the 

rubric criteria used for assessing psychomotor domains evaluation for the subject. Scores were 

recorded and categorized according to the CO-PO mappings. 

 
Table 2: Summary of the Course Assessment 

CO PO Assessment Tool 
Criteria of 

Evaluation 

CO1 PO4 

 

Individual 

Assignment 

Student is required to demonstrate 

practical skills by preparing civil 

engineering drawing using drafting 

Rubrics Marks will be 

awarded individually 

based on student’s 

drawing ability. 
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equipment. Each student needs to 

complete the drawing and submit it.  

Common 

Test I 

Student is required to demonstrate 

practical skills by preparing civil 

engineering drawing using drafting 

equipment. Test question is derived 

based on the Master Template of 

Examination Specification Table 

(EST) ECM256.  

Rubrics Marks required 

student need to use 

their physical skill-to 

draw (psychomotor) 

using drafting 

equipment. 

CO2 PO5 

 

Project 

Report 

CAD 

Software 

 

 

Student is required to work in a group 

of 4 students. Each group compulsory 

to reproduce a set of civil engineering 

drawing using CAD software. A 

project report also needs to be 

prepared for submission.  This task 

required student to apply the 

psychomotor skills to draw by using 

the CAD Software. 

Rubrics Students will be 

evaluated using a 

standard rubric based 

on the following 

criteria: 

Common 

Test II 

Student is required to demonstrate 

practical skills by using AutoCAD 

software to prepare drawing. Test 

question is derived based on the 

Master Template of Examination 

Specification Table (EST) ECM256.  

Rubrics so that the answer 

required student need 

to use their physical 

skill to draw 

(psychomotor) using 

CAD software 

practice during lab & 

project sessions. 

 

3.4 Data Analysis 

The student’s assessment marks were recorded and tabulated according to the standard 

template provided by the faculty. The marks are being categorized according to the Course 

Outcome (CO) - Program Outcome (PO) mappings and type of assessment. Then, the scoring 

marks gathered by the students were analysed by using relevant statistical software. The output 

was tabulated in a proper format and statistical data analysis was carried out based on the 

recorded marks scored by each student. Descriptive statistics (mean and standard deviation) 

were used to summarize performance data for each gender group. An independent samples t-

test was conducted to determine whether there were statistically significant differences between 

male and female students’ attainment of PO4 and PO5. Levene’s Test for Equality of Variances 

was applied prior to interpreting the t-test results. Analysis was performed using SPSS 

statistical software. 

 

4. Results and Discussion  

 

4.1 Students’ Demographic Information 

Table 3 presents the demographic distribution of students who participated in this study. The 

students were organized into nine groups (A to I) for the semester. Each group consisted of 

both male and female students, and the data were categorized accordingly. A total of 191 

students were involved in the study, comprising 73 female students and 118 male students. 

This reflects a gender distribution difference of approximately 23.6%, with male students 

representing the majority. 
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Table 3: Numbers of students according to the gender 

Group Female Male Total # of student 

A 4 13 17 

B 4 10 14 

C 8 14 22 

D 6 12 18 

E 11 13 24 

F 9 16 25 

G 11 14 25 

H 10 14 24 

I 10 12 22 

Total 73 118 191 

 

In this section, the attainment of Programme Outcomes 4 (PO4) and Programme Outcomes 5 

(PO5) is examined in depth, as both are directly linked to the development of practical 

(psychomotor) skills, which are essential in civil engineering education. The allocation and 

distribution of marks for each assessment type aligned with PO4 and PO5 are summarized in 

Table 4. Specifically, PO4 focuses on the students’ ability to construct technical drawings using 

manual drafting tools, while PO5 emphasizes students’ competence in operating CAD software 

to produce engineering drawings. 

 
Table 4: Summary of the Course Assessment 

CO PO Type of Assessment 
Marks 

(%) 

Total 

(%) 

CO1 PO4 
Individual Assignment 20 

50 
Common Test I 30 

CO2 PO5 

Project Report: 

CAD Software 
30 

40 

Common Test II 10 

 

The Grade to Performance Criteria Matrix as shown in Figure 5 provides a qualitative 

interpretation of academic grades based on student performance levels. Grades in the range of 

A+, A, and A- are categorized as "Excellent," indicating outstanding understanding, analysis, 

and application of the subject matter. Grades of B+, B, and B- reflect "Good" performance, 

demonstrating a solid grasp of the content with minor lapses in depth or detail. Students who 

achieve grades of C+ or C are considered "Satisfactory," showing adequate comprehension and 

meeting minimum course requirements. Those receiving D+, D, or D- are rated as "Below 

Average," suggesting limited understanding and marginal achievement. Lastly, grades of E and 

F signify "Weak" performance, highlighting a failure to meet the fundamental expectations of 

the course. This matrix serves as a useful reference for evaluating student outcomes and guiding 

feedback on academic performance. 

 

However, as noted by (Allen, 2005), final class grades primarily reflect a summary of students’ 

academic achievement based on the knowledge content delivered throughout the course. While 

these grades encompass various forms of assessment, they do not explicitly represent students’ 

development in other domains such as psychomotor skills. This is particularly relevant in the 

context of this study, which focuses on Programme Outcomes PO4 and PO5, emphasize the 

application of practical skills, use of appropriate tools, and the demonstration of essential 

engineering practices. Therefore, a more focused evaluation beyond final grades is necessary 

to effectively capture the attainment of these specific outcomes. 
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Table 5: Performance Criteria Matrix 

 

4.2 Overall Programme Outcomes Performance 

As illustrated in Figure 1, the overall PO attainment scores indicate that students performed 

well in both PO4 and PO5, with most scoring between 71 and 80 marks, which falls within the 

"Good" to "Excellent" range. Notably, male students achieved a slightly higher PO4 score (80, 

classified as Excellent) compared to female students. Conversely, female students recorded a 

higher PO5 score (74) compared to males (71), suggesting that they were more proficient in 

using CAD software during the semester. 

 

 
Figure 1: Student attainment for PO4 and PO5 

 

To deepen the analysis, PO attainment was further examined according to assessment type and 

gender, as presented in Figure 2. For PO4, female students achieved a higher average score of 

88 during the individual assignment, indicating stronger performance in tasks that allowed 

extended time for completion. However, male students outperformed females in the common 

test, achieving an average score of 76, demonstrating their ability to perform under time 

constraints using manual drafting equipment. As for PO5, both male and female students 

recorded similar scores in the common test, but female students demonstrated a significantly 

higher average score in the Project Report: CAD Software, contributing to their overall higher 

PO5 attainment. This suggests that female students were more adept at completing complex 

design tasks using CAD tools in a project-based learning environment. These findings support 

the notion that both genders can achieve high levels of technical proficiency, though their 

strengths may vary depending on the nature and format of assessment. It also highlights the 

importance of incorporating diverse evaluation strategies to capture the full range of student 

abilities across different learning domains. 

 

PO4 PO5

Female 79 74

Male 80 71

66

68

70

72

74

76

78

80

82

Marks Grade Performance Criteria Matrix Score 

100 -75 A+, A, A- Excellent 

60-74 B+, B, B- Good 

50-59 C+, C, C- Satisfactory 

44-49 D+, D Below average 

0-39 E, F Weak 
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Figure 2: The average attainment of PO4 and PO5 according to type of assessment 

 

4.3 Significant Difference in Students’ PO4 Attainment  

Table 6 presents the mean scores for Programme Outcome 4 (PO4) attainment based on two 

types of assessments: individual assignments and common tests. The results show that the mean 

scores for male and female students are relatively similar. For the individual assignment, the 

mean PO4 attainment is approximately 17.61 for female students and 17.01 for male students. 

In the common test, the mean scores are 22.03 for female students and 22.95 for male students, 

indicating only a slight variation. 

 
Table 6: T test Analysis for PO4 Attainment 

 Gender N Mean Std. Deviation Std. Error Mean 

Individual 

Assignment 

Female 73 17.61 2.76 0.32 

Male 118 17.01 3.14 0.29 

Common 

Test I 

Female 73 22.03 5.46 0.64 

Male 118 22.95 5.52 0.51 

 

An independent samples t-test was conducted to compare Programme Outcome 4 (PO4) 

attainment between male and female students for two types of assessments: individual 

assignments and common tests. Levene’s Test for Equality of Variances indicated that the 

assumption of equal variances holds for both assessments, with p-values of 0.27 for the 

individual assignment and 0.992 for the common test where both exceeding the 0.05 

significance threshold. Consequently, the t-test results under the assumption of equal variances 

were used for interpretation as shown in Table 7. The results revealed that the p-values (Sig. 

2-tailed) were greater than 0.05 for both assessments: 0.180 for the individual assignment and 

0.270 for the common test. These findings suggest that there is no statistically significant 

difference in PO4 attainment between male and female students in either assessment type. 

Thus, gender does not appear to have a significant effect on students’ performance related to 

PO4 in this course. 

 
 

 

 

 

Individual

Assignment
Common Test I

Project Report

CAD Software
Common Test II

PO4 PO5

Female 88 73 82 53

Male 85 76 78 53
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Table 7: Independent Samples Test 

 Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

F 
Sig. 

(p) 
t df 

Sig. (p) 

(2-tailed) 

Mean 

Diff. 

Std. 

Error 

Diff. 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

In
d

iv
id

u
al

 

A
ss

ig
n

m
en

t 

Equal 

variances 

assumed 

1.21 0.27 1.35 189 0.18 0.60 0.45 -0.28 1.48 

Equal 

variances 

not 

assumed 

  1.39 167.30 0.17 0.60 0.43 -0.26 1.46 

C
o

m
m

o
n
 

T
es

t 
I 

Equal 

variances 

assumed 

0.00 0.99 -1.12 189 0.27 -0.91 0.82 -2.53 0.73 

Equal 

variances 

not 

assumed 

  -1.12 154.00 0.27 -0.91 0.82 -2.53 0.70 

 

4.4 Significant Difference in Students’ PO5 Attainment  

Table 8 presents the mean scores for Programme Outcome 5 (PO5) attainment based on two 

types of assessments: the Project Report using CAD software and the Common Test. The 

results indicate that the mean PO5 score for the Common Test is nearly identical between 

female (5.28) and male (5.26) students, suggesting minimal variation. However, in the Project 

Report, female students achieved a higher mean score (24.49) compared to male students 

(23.31), indicating a noticeable difference. 

 
Table 8: T test Analysis for PO5 Attainment 

 Gender N Mean Std. Deviation Std. Error Mean 

Project Report: 

CAD software 

Female 73 24.49 3.49 0.41 

Male 118 23.31 4.05 0.37 

Common Test II 
Female 73 5.28 1.86 0.22 

Male 118 5.26 2.09 0.19 

 

To examine whether these differences are statistically significant, an independent samples t-

test was conducted for each assessment. Levene’s Test for Equality of Variances yielded p-

values greater than 0.05 for both the Project Report (p = 0.59) and Common Test (p = 0.37), 

confirming that equal variances can be assumed as shown in Table 9. Therefore, the t-test 

results under the assumption of equal variances are used for interpretation. For the Project 

Report, the p-value (Sig. 2-tailed) was 0.040, which is less than the 0.05 threshold. This 

indicates a statistically significant difference in PO5 attainment between male and female 

students, with female students outperforming their male counterparts. Conversely, for the 

Common Test, the p-value was 0.94, showing no significant difference in PO5 attainment 

between genders. 
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Table 9: Independent Samples Test 

 

Levene's Test 

for Equality 

of Variances 

t-test for Equality of Means 

F 
Sig. 

(p) 
t df 

Sig. (p) 

(2-tailed) 

Mean 

Diff. 

Std. 

Error 

Diff. 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

P
ro

je
ct

 R
ep

o
rt

: 

C
A

D
 s

o
ft

w
ar

e
 Equal 

variances 

assumed 

0.30 0.59 2.07 189 0.04 1.18 0.57 0.05 2.31 

Equal 

variances 

not 

assumed 

  2.14 169.41 0.03 1.18 0.55 0.09 2.27 

C
o

m
m

o
n
 

T
es

t 
II

 

Equal 

variances 

assumed 

0.82 0.37 0.08 189 0.94 0.024 0.30 -0.57 0.61 

Equal 

variances 

not 

assumed 

  0.08 166.19 0.94 0.024 0.29 -0.55 0.60 

 

5. Conclusion 

 

The primary aim of this study was to investigate the attainment of psychomotor skills among 

first-year undergraduate students enrolled in the Civil Engineering Drawing course. These 

practical competencies are essential in the engineering field, as they support the development 

of technical proficiency and workplace readiness. Based on the findings, both female and male 

students demonstrated satisfactory performance in acquiring practical skills, particularly in 

producing engineering drawings using manual drafting tools and CAD software. While male 

students generally showed strong overall performance, female students recorded higher 

average scores in the Project Report: CAD Software assessment, suggesting a greater 

proficiency in operating CAD systems. Although statistical analyses indicated no significant 

difference in PO4 and PO5 attainment between genders, the trend in mean scores reflects that 

female student slightly outperformed male students in certain skill areas, particularly related to 

PO5. 

 

Understanding the level of Programme Outcome (PO) attainment provides the faculty with 

meaningful feedback to further enhance curriculum design and instructional strategies. This 

may include the incorporation of more activity-based learning, industry-aligned tasks, or 

technology-driven tools to strengthen students' skills progressively throughout the diploma 

programme. Furthermore, the Civil Engineering Drawing course serves as a foundation for 

higher-level subjects, such as the Civil Engineering Quantities and Estimation and other related 

courses offered in later semesters. The knowledge and skills acquired here are directly 

applicable to those advanced assessments, underscoring the importance of ensuring students 

are well-equipped with psychomotor domain skills from the outset.  

 

This study, however, is exploratory in nature and limited to a single cohort at UiTM Pasir 

Gudang. As the Diploma in Civil Engineering programme is also offered at various other UiTM 

campuses across Malaysia, the findings cannot be fully generalized. Future research should 

consider expanding the sample size and geographic coverage to allow for broader comparisons. 
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Further research could also explore a wider range of topics and disciplines to obtain a more 

comprehensive perspective on psychomotor and affective learning approaches in engineering 

education. 
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