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ABSTRACT: Despite the importance of instructional materials in technical education, there is a lack of structured and 

interactive learning packages tailored for automotive air-conditioning systems. This study aimed to develop and evaluate 

the effectiveness of an innovative learning package designed to enhance students' academic performance in automotive 

air-conditioning competencies. Using a one-group pre-test and post-test design, the study was conducted at Zamboanga 

Peninsula Polytechnic State University. The respondents included automotive technology students who utilised the 

learning package and faculty experts who assessed its acceptability. Data were collected using a validated questionnaire, 

including pre-test and post-test scores. The results indicated that the learning package was highly acceptable across four 

components: Information Sheet, Learning Outcomes, Task Sheet, and Performance Criteria. Furthermore, a paired 

samples t-test analysis revealed a statistically significant improvement in students' post-test scores (t (39) = -24.15, p < 

.001), confirming the package’s effectiveness in enhancing academic performance. The structured design, integration of 

hands-on applications, and competency-based approach contributed to the positive learning outcomes. Future research 

should employ a randomised controlled trial and longitudinal studies to further validate these findings. Additionally, 

curriculum enhancements may integrate structured learning packages, digital simulations, and continuous faculty training 

to strengthen competency-based education. 
Keywords: Academic Performance, Automotive air-conditioning, Competency-based learning, Instructional materials, Learning 

package, Quasi-experimental design 

1. INTRODUCTION 
The academic performance of students in any laboratory 

classes is significantly affected by the availability and quality 

of instructional materials used in practical learning 

environments. A lack of adequate instructional materials in 

automotive laboratories limits students' ability to acquire 

hands-on experience, leading to gaps in knowledge and 

technical skills [1]. In automotive air-conditioning systems, 

where troubleshooting and repair require precision and 

application of theoretical concepts, insufficient learning 

resources can hinder students’ competency development [2]. 

Consequently, students often struggle with mastering 

essential skills, which can lead to poor academic outcomes 

and reduced employability in the automotive industry [3]. 

Without addressing this issue, the gap between industry 

demands and students’ technical proficiency will continue to 

widen, potentially affecting the quality of graduates entering 

the workforce. 

The absence of a structured learning package specifically 

designed for automotive air-conditioning systems presents a 

critical challenge in technical education. Traditional 

instructional approaches often rely heavily on lectures and 

textbook-based learning, which fail to provide students with 

adequate exposure to real-world applications [4]. Without 

hands-on learning tools, students may develop a superficial 

understanding of key concepts, leading to difficulties in 

applying knowledge in actual work settings [1]. Furthermore, 

research has shown that experiential learning, facilitated by 

well-designed instructional materials, significantly enhances 

students’ comprehension and retention of technical 

knowledge [5, 6]... Therefore, there is a pressing need to 

integrate innovative instructional strategies, such as a 

structured learning package, to bridge the gap between theory 

and practice in automotive air-conditioningeducation. 

A well-structured learning package has the potential to 

transform the educational experience of students by providing 

a comprehensive, interactive, and competency-based learning 

approach. Studies indicate that students learn more 

effectively when engaged in active learning environments 

that incorporate multimedia resources, hands-on activities, 

and step-by-step guidance [7, 8, 9]. Learning packages 

facilitate the systematic acquisition of knowledge and skills, 

ensuring that students are well-prepared for industry 

requirements [4, 10] Moreover, such instructional materials 

promote self-directed learning, allowing students to progress 

at their own pace while reinforcing key technical 

competencies [3]. The development of an innovative learning 

package for automotive air-conditioning systems is, 

therefore, a strategic intervention to address the deficiencies 

in existing teaching methodologies and enhance students’ 

academic performance.If this challenge remains unresolved, 

students will continue to experience difficulties in grasping 

essential concepts, ultimately leading to lower academic 

achievement and skill deficiencies. The automotive industry 

demands highly skilled professionals capable of 

troubleshooting, diagnosing, and repairing air-conditioning 

systems efficiently [11, 12]. Without proper training 

resources, graduates may struggle to meet industry 

expectations, which can negatively impact their career 

prospects and job placement rates [3, 13]. Additionally, 

technical education institutions risk producing graduates who 

are inadequately prepared for employment, thereby affecting 

the overall reputation of the academic program [14, 15]. 

Thus, developing an innovative learning package tailored to 

automotive air-conditioning systems is imperative to equip 

students with the necessary knowledge, skills, and 

competencies.To address these concerns, this study seeks to 

answer the following research questions:  

1. What is the level of students’ acceptance of the developed 

learning package in automotive air-conditioning systems?  

2. What is the level of students’ academic performance in 

automotive air-conditioning systems before and after the 

implementation of the training package? 

3. Is there a significant improvement in the students’ 

academic performance in automotive air-conditioning 

systems after the implementation of the training package? 

METHODOLOGY 
Research Design 

This study employed a one-group pretest-post-test research 

design, as described by Campbell and Stanley [16], which is 
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appropriate for evaluating educational interventions. This 

research design was selected because it allows for the 

comparison of student performance before and after the 

implementation of the learning package, making it suitable 

for real-world classroom settings [17]. This design ensures 

that the effectiveness of the developed learning package is 

measured in a structured manner, providing empirical 

evidence on its impact on the academic performance of the 

students. Furthermore, this approach is widely used in 

educational research to assess the efficacy of instructional 

tools in improving learning outcomes [18, 19]. Given the 

necessity of hands-on learning in technical fields like 

automotive technology, this research design aligns well with 

the study’s objectives. 

Target Population, Sample and Sampling Procedure 

The target population of this study consisted of Bachelor of 

Science in Automotive Technology (BSAT)students at 

Zamboanga Peninsula Polytechnic State University. This 

population was selected due to their direct engagement with 

automotive air-conditioning systems, making them the most 

relevant group for evaluating the effectiveness of the learning 

package [20]. Given that automotive air-conditioning is a 

specialized field requiring both theoretical knowledge and 

hands-on skills, this study focused on third-year students 

enrolled in courses related to automotive air-conditioning 

systems. By focusing on this population, the study aims to 

provide insights that are directly applicable to the 

enhancement of automotive technology education [21]. 

Additionally, the inclusion of this specific population ensures 

that findings will be relevant for future improvements in 

instructional materials within the institution [22]. 

The participants in this study were divided into two groups: 

experts who evaluated the acceptability of the learning 

package and the BSAT students who utilized the package to 

improve their academic performance in automotive air 

conditioning.To assess the acceptability of the learning 

package, 20 experts in automotive air conditioning were 

purposefully selected based on their expertise and years of 

experience. These experts are employed across various 

sectors, including Technical Education and Skills 

Development Authority (TESDA), and academia. 

For the student participants, a purposive sampling technique 

was employed to ensure that only those enrolled in 

automotive air conditioning courses were included.  
Table 1, Demographic Profile of the Expert valuators of the 

Learning Package 

Variables F % 

Expert Evaluators 

Employment   

TESDA 10 50 

Academe 10 50 

Years of Work Experience   

Less than 5 years   

6 to 10 years 1 5 

11 to15 years 15 75 

16 to 20 years 4 20 

More than 20 years   

Sex   

Female 3 15 

Male 17 85 

Qualifications   

National Certificate 10 50 

Trainer’s Methodology 10 50 

The sample consisted of 40 third-year students who were 

enrolled during the second semester of the academic year 

2022-2023. Students enrolled in this course during the data 

collection were all males, with age ranging from 20 to 23 

years olds. Selecting participants from the same academic 

background helped maintain consistency in the study’s 

findings  [23]. Table 1 presents the demographic profile of 

the expert evaluators of the learning package utilized in this 

study. Table 1 presents the demographic profile of the expert 

evaluators of this study. 

 

Research Instrument 

The research instrument used in this study consisted of a 

structured pre-test and post-test, as well as a survey 

instrument to assess the acceptability of the learning package. 

The pre-test and post-test were designed to evaluate students’ 

knowledge and practical skills in automotive air-conditioning 

systems before and after exposure to the learning package. 

The test items were developed based on the course syllabus 

and training regulations set by the Technical Education and 

Skills Development Authority (TESDA). The instrument was 

divided into two sections: the first section gathered 

demographic information such as name, department, 

academic rank, and length of service, while the second 

section focused on four key indicators—Information Sheet, 

Learning Outcomes, Task Sheet, and Performance Criteria—

making up a total of twelve questions. To ensure validity, the 

test items were reviewed by a panel of experts in automotive 

education and instructional design [24]. A four-point Likert-

scale survey instrument was used to measure the level of 

acceptability of the learning package, with 1 being Not 

Acceptable, and 4 being Highly Acceptable.  

Data Collection and Analysis 

Data collection was carried out over a period of six weeks. 

The pre-test was administered to both groups at the beginning 

of the study to establish baseline knowledge. After the 

instructional period, a post-test was administered to the 

students to measure the improvement in academic 

performance. The acceptability survey was distributed to the 

industry and academic experts to gauge perceptions regarding 

the instructional design and usability of the learning package. 

Data analysis involved both descriptive and inferential 

statistics. Mean scores and standard deviations were 

computed to describe the students’ Academic Performance 

before and after the intervention, and for the assessment of 

the acceptability of the learning package. A paired t-test was 

used to determine significant differences in pre-test and post-

test scores within each group [25]. Table 2 shows the range of 

values as basis for evaluation of the level of acceptability of 

the learning package, and Table 4 for the level of Academic 

Performance.  
Table 2, Range of Values for Assessing Acceptability of the 

Learning Package 

Scale Range Description 

1 1.01-1.75 Not Acceptable (NA) 

2 1.76-2.50 Somewhat Acceptable (AA) 

3 2.51-3.25 Moderately Acceptable (MA) 

4 3.26-4.00 Highly Acceptable (HA) 

Development of the Learning Package 

The Automotive Air-Conditioning System Learning Package 

was developed as an instructional tool designed to enhance 

students’ understanding of key concepts and skills in 

automotive air-conditioning systems. The package consists of 

four key components: Information Sheet, Learning Outcomes 

(L.O.s), Task Sheet, and Performance Criteria. These 

components collectively provide a structured approach to 
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bridging the gap between theoretical instruction and hands-on 

application [26].The Information Sheet serves as the 

foundation for knowledge acquisition, presenting 

fundamental concepts, technical details, and industry 

standards relevant to automotive air-conditioning systems. It 

is designed to facilitate comprehension through clear 

explanations, diagrams, and real-world applications. The 

Learning Outcomes outline the specific competencies 

students are expected to develop upon completing each 

module, ensuring alignment with industry expectations and 

curriculum requirements [27]. The Task Sheet provides step-

by-step procedural guides that enable students to engage in 

hands-on activities, reinforcing theoretical knowledge 

through experiential learning. These activities include system 

diagnostics, troubleshooting, component assembly, and 

performance assessments, all aimed at developing students’ 

cognitive and psychomotor skills. Additionally, the 

Performance Criteria establish benchmarks for evaluating 

student progress, ensuring that learning objectives are met 

and industry competencies are acquired [28].The learning 

package also includes additional features such as self-paced 

learning modules, formative assessments, and interactive 

quizzes, which allow students to reinforce and assess their 

learning independently. The package was developed using an 

iterative approach, incorporating feedback from subject-

matter experts and students to refine its content and 

instructional design [29, 30]. The different elements, 

structured learning activities, and assessment tools, the 

learning package enhances the overall educational experience 

and prepares students for real-world automotive air-

conditioning applications. 

Ethical considerations 

This study adhered to ethical principles to ensure the 

protection and welfare of all participants. Prior to data 

collection, informed consent was obtained from all students 

and faculty members involved in the study[31]. Participants 

were informed about the purpose of the study, the procedures 

involved, and their right to withdraw at any time without any 

consequence[32]. Confidentiality and anonymity were strictly 

maintained by assigning unique identification codes to each 

participant rather than using personal information. All 

collected data were securely stored and accessible only to 

authorized researchers to prevent unauthorized access[33]. 

Additionally, approval from the Institutional Research Ethics 

Committee was sought to ensure compliance with ethical 

research standards.  

 

RESULTS AND DISCUSSION 
Acceptability of the Learning Package 

The acceptability of a learning package is crucial for its 

successful implementation, as students are more likely to 

engage with materials that are well-structured, relevant, and 

aligned with their learning needs [34, 8]. If a learning 

package is perceived as ineffective or difficult to use, it can 

impede students’ ability to grasp essential concepts, 

ultimately affecting their academic performance and skill 

acquisition [35]. Table 3 shows the results of the level of 

acceptability of the learning package.  
Table 3, Level of Acceptability of the Learning Package 

Mean and SD were used to analyze the acceptability of the 
learning package. Data analysis results revealed that all four 
evaluated components—Information Sheet, Learning 
Outcomes, Task Sheet, and Performance Criteria—were rated 
as highly acceptable (HA). The Information Sheet had an 
overall mean score (M=3.46) indicates that it effectively 
provided clear learning outcomes and guidelines. The 
Learning Outcomes component (M=3.54)demonstrates 
strong alignment with the AT-312 syllabi and technical 
requirements. The Task Sheet achieved the highest 
acceptability rating (M=3.78), highlighting its effectiveness 
in providing structured activities and clear instructions. 

Lastly, the Performance Criteria (M=3.53) suggests that the 
rubric for student assessment was well-defined and aligned 
with course objectives.These findings indicate that the 
learning package is a well-structured and effective 
instructional tool that enhances students’ learning 
experiences. The high acceptability ratings suggest that the 
learning package meets the instructional needs of both 
students and educators, reinforcing its usefulness in technical 
education. The structured design of the package, which 
integrates clear information sheets, measurable learning 
outcomes, detailed task sheets, and a well-defined 
performance rubric, contributes to its effectiveness. Research 

Parts of the Learning Package/Question Items Mean Description  

Information Sheet 

1. The Information sheet provides a clear learning Outcome 3.56 HA 

2. The Information sheet emphasized the conceptual knowledge about the topic 3.46 HA 

3. The Information sheet provides a guideline congruent to the Learning Outcome 3.37 HA 

Overall Mean for Information Sheet Acceptability 3.46 HA 

 
Learning Outcomes 

1. The AACSLP learning outcomes are aligned to AT-312 Syllabi and TR 3.41 HA 

2. The AACSLP covers all the learning outcomes of Automotive Air-Conditioning system. 3.56 HA 

3. The AACSLP is measurable and attainable  3.67 HA 

Overall Mean for Learning Outcomes 3.54 HA 

 
Task Sheet 

1. The Task sheets provides activities that is related to the learning outcome/s 3.76 HA 

2. The Task sheets instruction are simple to follow 3.82 HA 

3. The Task sheet contains a comprehensive planning strategy 3.76 HA 

Overall Mean for Task Sheet 3.78 HA 

 
Performance Criteria 

1. Criteria for checking student’s performance are provided with scoring rubrics 3.46 HA 

2. Criteria in scoring rubric is measurable, and attainable. 3.51 HA 

3. Criteria for students’ performance is adopted in the course Learning outcome of AT-312 Syllabi  3.62 HA 

Overall Mean for Performance Criteria 3.53 HA 
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supports that well-designed instructional materials enhance 
student engagement and learning outcomes, particularly in 
technical and vocational education [36],[27]. According to 
Clark and Mayer[26], instructional design that incorporates 
structured learning activities and formative assessments helps 
students retain and apply knowledge effectively. Additionally, 
studies indicate that competency-based learning tools 
improve student performance by bridging theoretical and 
practical knowledge [28, 37] These results highlight the 
significance of well-designed instructional materials in 
fostering engagement and improving competency acquisition 
in automotive air-conditioning systems. The positive 
reception of the learning package underscores its potential for 
broader implementation in automotive education programs to 
bridge the gap between theoretical knowledge and hands-on 
application. 
Academic Performance of the Students Before and After the 
Implementationof theLearning Package 
The pre-test and post-test results were analyzed using mean 
and standard deviation to measure students' academic 
performance before and after utilizing the learning package. 
The analysis indicated that students’ post-test scores were 
significantly higher than their pre-test scores, demonstrating 
improved comprehension and practical application of 
automotive air-conditioning concepts. These findings align 
with previous studies that emphasize the role of instructional 
materials in enhancing learning outcomes, particularly in 
technical education [37]. The significant improvement in 
student performance supports the notion that well-designed 
learning tools facilitate cognitive and psychomotor skill 
development, leading to better mastery of technical subjects 
[27].These results highlight the importance of providing 
students with structured learning materials to support their 
academic growth and professional readiness. According to 
Clark and Mayer [26], learners retain information more 
effectively when instructional materials integrate theoretical 
knowledge with hands-on application. Furthermore, 
competency-based learning approaches have been shown to 
enhance student engagement and foster self-directed learning 
[36]. The substantial increase in students' post-test scores 
demonstrates that the learning package successfully bridged 

the gap between theoretical instruction and real-world 
application. This suggests that integrating such instructional 
materials into technical courses can contribute to producing 
highly skilled graduates prepared for industry demands [28]. 
Table 4 shows the results of pre- and post-test in Automotive 
Air-conditioning competencies.  
Table 4: Pre-Test and Post-Test Performance in Automotive Air 

Conditioning 

Tests Mean SD 

Pre-Test 13.00 1.65 

Post-Test 21.23 1.69 

Effect of Learning Package to the Academic Performance 
of the Students 
A paired samples t-test was conducted to determine whether 
the learning package significantly improved students’ 
academic performance in automotive air-conditioning 
competencies. The results indicated a statistically significant 
difference between the pre-test (M = 13.00, SD = 1.65) and 
post-test (M = 21.23, SD = 1.69) scores, t(39) = -24.15, p < 
.001. The mean difference of -8.23 (SD = 2.15) suggests a 
notable improvement in students' comprehension and 
practical skills, leading to the rejection of the null 
hypothesis.The substantial increase in post-test scores can be 
attributed to the structured design of the learning package, 
which incorporates instructional elements that facilitate 
learning. Features such as clear information sheets, well-
defined learning outcomes, interactive task sheets, and 
comprehensive performance criteria provided students with a 
scaffolded learning experience. According to Clark and 
Mayer [26], instructional materials that offer structured 
guidance, formative assessments, and hands-on applications 
significantly enhance student comprehension and retention. 
Similarly, Reigeluth[36] emphasized that competency-based 
learning tools improve both cognitive and psychomotor 
skills, which are crucial in technical education. The results 
reinforce the importance of integrating well-designed 
instructional materials to bridge the gap between theoretical 
knowledge and practical application, ensuring that students 
develop industry-relevant competencies [37, 28]. Table 5 
presents the paired samples t-test results of data analysis. 

Table 5 Paired Samples T-Test Analysis of the Pre and Post-test Scores in Automotive Air Conditioning 

 
Paired Differences 

Mean SD t-value df p-value Decision 

Pair 1 
Pre-test 

Post-Test 
-8.23 2.15 -24.15 39 .000 

Null hypothesis is 

rejected 

CONCLUSION 

The findings of this study provide strong evidence that the 
innovative automotive air-conditioning system learning 
package is an effective instructional tool for enhancing 
students’ academic performance. The high acceptability 
ratings of its key components—information sheet, learning 
outcomes, task sheet, and performance criteria—demonstrate 
that it meets the needs of both students and educators, making 
it a viable resource for instructional purposes. The results of 
the paired samples t-test analysis indicate a statistically 
significant improvement in students' post-test scores, 
confirming that the learning package effectively facilitated 
their comprehension and skills acquisition in automotive air-
conditioning competencies. The structured and interactive 
design of the package, which includes guided learning 
materials and hands-on applications, contributed to this 
improvement by bridging theoretical concepts with practical 
execution. These findings suggest that the integration of well-
designed instructional materials in technical education can 

significantly enhance students’ learning experiences and 
better prepare them for industry demands. 

RECOMMENDATIONS 

Future research may consider employing a more rigorous 
experimental design, such as quasi experimental to further 
validate the effectiveness of the learning package and 
minimize potential biases associated with the one-group pre-
test and post-test design. Additionally, longitudinal studies 
could be conducted to assess the long-term retention and 
application of knowledge gained through the learning 
package. Future research may also incorporate a mixed-
methods approach, integrating qualitative data to gain deeper 
insights into students’ learning experiences and challenges. In 
terms of curriculum enhancement, it is recommended that 
educators consider incorporating structured learning packages 
into the automotive air-conditioning curriculum to reinforce 
competency-based learning. The integration of interactive 
digital resources and simulation-based learning may also be 
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explored to further enhance student engagement and practical 
skill development. Moreover, institutions are encouraged to 
provide continuous faculty training to ensure the effective 

implementation of instructional materials and alignment with 
industry standards, thereby improving overall student 
learning outcomes and employability prospects.

. 
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