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Abstract - This research assesses the characteristics of a developed Low-Cost Power Converter 

Trainer. Specifically, it assessed the functional analysis of the developed low-cost power converter trainer 

as to Cost, Appearance, Output variability, Source compatibility and Safety. Acceptability of the developed 

device based on TAM constructs was also evaluated. This research uses the descriptive developmental 

research method and utilized involving 67 respondents who were determined using the purposive sampling. 

The data were gathered from the respondents using a research questionnaire adopted from previous 

developmental studies and were analyzed using frequency count and percentage distribution and weighted 

mean. Result revealed that the device is perceived by the respondent's groups as outstanding on its 

functionality. When categorized by occupation, the instructors and industry technicians rated all the 

parameter as outstanding while the OJT students in electronics perceived to be very satisfactory on item 

number 2 on cost. As to functionality, the three groups of respondents generally rated the device as 

outstanding. As to acceptability, the three groups of respondents generally rated the device as Highly 

Acceptable. In light of the findings of the study, the following recommendations are offered: Recommend 

the utilization of the output of the study in the academe, community, and industry. The device will be used 

in the conduct of skills competency assessment of TESDA, particularly in electronics qualification. The 

device will be used as instructional materials to the students and that the administration will provide 

support for deeper study related to the said device. The device will be registered for patenting at Intellectual 

Property Office (IPO) with the assistance of the management. 
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INTRODUCTION 

The demands of the times have fostered everyone 

in all fields and at all levels an unprecedented 

adjustment to technological changes, so persuasive 

making life increasingly reliant upon it. These 

persistent and urgent demands are reinforced by 

legitimate concerns to include educational goals to 

produce or develop a fully functioning resource 

material indicating strongly to innovations and 

creativity. 

Barba pointed out that technology innovation is a 

process wherein new technologies are developed and 

apply for widespread use also utilizing of all other 

available resources to introduce or applying something 

better than the existing state of the art [1]. These new 

technologies and innovations are products creatively 

applying mental and physical efforts to achieve the 

desired end. It is a result of man’s knowledge to 

continue to find resources to produce tools, apparatus, 

devices, and machinery which will be employed to 

solve real-world problems.  

Berlex opined that any developed facility or 

equipment is highly regarded as it raises the school’s 

profile while establishing mutually beneficial links 

with markets and industries. This is one reason why the 

researcher and students are attracted to innovate due to 

motivation and ownership of work they attain based on 

their personal interests, skills, and expertise [2]. 

It is very evident and true that improvised 

electronic device is not as sophisticated and refine as 

the commercially produced one, yet it can bridge the 

gap of insufficiency of instructional materials in the 

school and to the economic ends of the users while 

maintaining the quality of its purpose [3].  

One application of a sophisticated and innovative 

technology being used today is the power supply 

circuits. Developing a power supply trainer is of 

valuable help during project making and doing 

experiments. This is being used by all Electronics 

major students to develop their skills and of fruitful use 

later on in the other areas of their lives, such as 

communication skills, problem-solving and other 

acquired skills usable beyond classroom boundary. 

The power converter circuit is used 

advantageously by community users during barangay 

activity programs, facilitate easy accomplishment of 
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household chores, a productive increase of quota 

outputs among manufacturing industries and 

economically wise among ordinary consumers or users. 

Oakes stressed that the development and 

utilization of instructional materials, device or 

equipment is an important issue of educational 

significance [4]. Nowadays, the use of teaching or 

learning aids is perceived as an integral component of 

shop room teaching as they highly facilitate knowledge 

and understanding of the subject lesson being discussed 

promoting motivation, interest, attention, and 

interaction between shop instructors and students. 

Due to the rapid advancements that have 

increasingly conquered the work sector today, the 

demand to develop an electronic device to facilitate 

completion of assigned tasks or project was a felt need 

by the researcher to study and further investigate how 

this electronics trainer influence or affect students 

technical skills formation before and after using it in 

their circuits connection and electronic components 

application. 

 

Theoretical Background  

 

 
Fig.1 

The conceptual framework of the study. 

 

This study is anchored primarily on Technology 

Acceptance Model (TAM) Model in order to test the 

acceptability of the proposed device [5]. The design 

theories and methods used for the device are value 

engineering (VE) and functional analysis. The 

theoretical framework also elaborates the different 

theories principles used in this study such as 

transformer theory, capacitance theory, and inductance 

theory of Michael Faraday as well as rectification, 

power regulation theories of Shockley and Bardin and 

Resistance theory of George Simon Ohm. 

Transformer Theory. A transformer principle 

was demonstrated by Faraday in 1831, it was used to 

demonstrate the concepts of electromagnetic induction 

[11]. A transformer is a device that changes electrical 

energy which means to change. The pressure that 

drives an electric current through a wire is called 

voltage. The transformer changes the voltage and 

current from low to high and vice versa [4]. 

Grob emphasized that a transformer is an 

application of mutual inductance. The purpose of the 

transformer is to transfer power from the primary, 

where the generator is connected to the secondary 

winding [6]. The transformer is used to provide power 

to the load resistance instead of connecting directly to 

the load whenever the load requires alternating current 

AC voltage higher or lower than a generator voltage. 

Capacitance Theory. It is a measure of the ability 

to measures the ability of a capacitor to holds electric 

charges. When the AC voltage is applied to a capacitor, 

it is continually being charged and discharged, and the 

current flows in and out the capacitor dependent on the 

supply frequency [7]. 

Inductance Theory. According to Siskind [18], 

induction theory pertains to an electrical phenomenon 

which always tends to oppose any change in current in 

the circuit [8]. This induction theory is commonly 

applicable in all types of AC motors that are generally 

used in some commercial and industrial establishments. 

Resistance Theory. It is an electrical 

phenomenon or quantities that regulate the flow of 

current according to the theory of George Simon Ohm 

in 1847.A resistance is measured in ohms [10]. 

 

OBJECTIVE OF THE STUDY 

This research assessed the value engineering of the 

developed low-cost power converter trainer. 

Specifically, it assessed the following: Functional 

analysis of the developed low-cost power converter 

trainer as to Cost, Appearance, Output variability, 

Source compatibility and Safety; and acceptability of 

the developed power converter trainer based on TAM 

constructs 

 

RESEARCH METHODOLOGY 

 

Research Design 

This research used descriptive developmental 

research method. According to Nala (2016), the 

descriptive development research describes and 
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interprets the present characteristics or development of 

a subject or phenomenon through stages.  

The study utilizes the purposive sampling since 

the study targets a particular group of people. 

Specifically, the Electronics OJT students, industry 

technician and instructors/professors of Electronics 

Technology of SSCT.  

 

Research Environment  

The study was conducted in Surigao State College 

of Technology, Surigao City Campus. The institution 

is situated along Narciso and Magallanes streets, 

Surigao City which is the only State College in the 

Province of Surigao Del Norte and Dinagat Islands. It 

has 3 campuses located at Malimono, Surigao Del 

Norte, Del Carmen, in Siargao and Mainit, Surigao Del 

Norte.  

 

Respondents   

The respondents of this study were 86 Electronics 

students in the Bachelor of Electronics Engineering 

Technology course of Surigao State College of 

Technology, Surigao City.   

 

Respondents 

The respondents of the study were 10 Industry 

Technicians of Surigao City, 48 Electronics OJT 

Students and 9 instructors/professors of Surigao State 

College of Technology, Surigao City Campus. 

 

Table 1. Distribution of the Respondents 

Respondents F % 

OJT Students 48 71.64 

Industry Technician 10 14.93 

Instructor/Professor 9 13.43 

Total 67 100 

 

Research Instrument  

The instrument used in the study was the 

questionnaire adopted from the previous 

developmental studies.  

The questionnaire is divided into four parts. Part 1 

deals on the functional analysis of the developed low-

cost power converter trainer as to cost, appearance, 

output variability, source compatibility, safety. Part II 

deals on the acceptability of the developed power 

converter trainer based on TAM construct. Part III 

deals on the findings of the respondents during the 

testing of the device. Part IV deals on the 

recommendations of the respondents. 

 

Data Analysis  

Frequency and Percent Counts. These are used to 

determine the profile of the respondents. Weighted 

Mean. This is used to analyze the data pertaining to the 

evaluation of the power converter trainer as assessed by 

the respondents. 

 

RESULT AND DISCUSSION 

 

Figure 1. Mean Responses of different users on the Cost  

 

The graphical representation of the responses of 

professors, industry technician, and students range 

from 3.40 to 4.0, which means that the variations of the 

responses fall within the category of very satisfactory 

and outstanding only. For a graphical representation of 

the responses of professors, industry technician, and 

students range from 3.40 to 4.0, which means that the 

variations of the responses fall within the category of 

very satisfactory and outstanding only. For students, it 

is the indicator number 2, “Device can be assembled 

using recycled components and materials” is the lowest 

when it comes to cost. Meanwhile, both the electronics 

professors and industry technician perceived that 

indicator number 1, “Components and materials readily 

available in the locality” are the lowest. However, this 

does not mean that it is very low since this indicator is 

just one unit below the highest indicator. For students, 

it is the indicator number 2, “Device can be assembled 

using recycled components and materials” is the lowest 

when it comes to cost. Meanwhile, both the electronics 

professors and industry technician perceived that 

indicator number 1, “Components and materials readily 

available in the locality” are the lowest. However, this 

does not mean that it is very low since this indicator is 

just one unit below the highest indicator. Essentially, 

technology innovation can be a crucial component of 

any effort to address needs and better serve individuals 

and families. This, in turn, encourages experimentation 
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with at low cost and low risk, leading to innovative 

ways of using technology to deliver healthcare and 

human services. It is relevant to improve assessment 

processes by means of technological innovation given 

the learning capacity it provides to all parties involved: 

students, teachers and educational institutions (Rivas & 

Arrufat 2016) 

 

 
Figure 2. Responses of Different Users/ respondents 

on Aesthetics and Appearance 

Figure 2 showed a comparison of the responses of 

professors, industry technician, and students. The 

figure showed on a smaller scale how the responses 

differ. Although, statistical significance was not tested 

as the difference of their responses.  The figure showed 

what indicator number they differ in their responses. 

Most notable in the responses of the three groups is the 

item 2, 4 and 5. For the professors,indicator 2, “The 

components and other peripherals are well arranged 

for the comfortability of the users” was considered the 

lowest average. Meanwhile, the indicator 5, “The 

device used binding post paired with a jack to avoid 

short circuits and maintain good appearance of 

RMSPS” was the least feature of the device. This 

further means, that all the needed requirements for 

aesthetic considerations are fully accomplished. 

Aesthetics regarding how electronics professors, 

industry technician, and students perceived the device 

as beautiful and attractive based on their perception of 

beauty. Furthermore, the visual appearance of the 

device had a positive effect on performance, leading to 

reduced task completion times for the attractive model 

[16]. 

Figure 3 showed the comparison of the responses 

of the respondents on the different indicators of output 

variability. Two points that are very notable in the 

graph since these are the two very low points, those 

indicators 1 and indicators 5 for the responses of the 

electronics professors. 

Figure 3. Responses of Different users/ respondents 

on Output Variability  

 

Meanwhile, industry technicians also showed high 

values for the indicators 2 and 3. While students’ 

remains in the middle points relative to both the 

electronics professors and industry technicians.  The 

goal of device variability analysis is to predict their 

impact on circuit performance variability hence design 

tolerances and ultimately yield [13]. 

 

 
Figure 4. Responses of different users/respondents 

on Source Compatibility 

The pattern of responses of the electronics 

professors and industry technician almost obeyed the 

same pattern for their perception on the compatibility 

of the device on its source, while students’ responses 

obeyed a different path as shown in the graph. One 

notable point, for example, is the students’ response to 

indicator 1 and indicator 5. The response of the students 

on indicator 1, “The device is designed suitably to the 

source to be supplied” is below the responses of the 

electronics professors and industry technician, 

similarly for the indicators 3 to 5, where students totally 

showed a different direction than the electronics 

professors and industry technician. Although 
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respondents are in opposing patterns of responses, they 

all under the range of outstanding category, which that 

the devise output compatibility according to the 

perception of the respondents have fully accomplished 

the necessary requirements for output compatibility. If 

they perceive themselves as compatible with the 

device, recipients perceive the review as more helpful 

because they attribute the review’s content to the 

quality of the reviewed object; if they regard it as 

incompatible, recipients assume the review reflects the 

personal dispositions of the reviewer and discount its 

helpfulness [11].   

 

 
Figure 5. Responses of different users/respondents 

on Safety 

Looking at the comparison of the responses of the 

electronics professors, industry technician, and 

students as shown in Figure 5, students and industry 

technician follows almost the same pattern of 

responses. While, electronics professors has an 

opposite trend in the graph particularly on item number 

5, where the three lines crossed.  These results might 

suggest that increasing levels of awareness and 

familiarity with technology could help mitigate 

concerns for safety, reducing this potential attitudinal 

barrier to their rapid adoption [12]. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.  Responses of different users/ respondent 

on the Performance of the Device.  

Looking at the pattern in Figure 6, the comparison 

of the performance ratings of the different respondents 

shows that both the pattern of the responses of the On-

the-job trainee and Industry Technician are the same. 

Item 2 shows that they both agree that item 2 has the 

highest ratings for the performance indicators. Thus it 

is imperative to augment the cooling systems of device 

to obtain optimum performance. But the use of active 

coolers puts additional stress on the Power Supply Unit 

of the laptop [8]. This can increase the demand for 

power on the battery, thus leading to a faster power 

drain of the laptop's battery [8].  

 

Figure 7. Responses of different users/ respondents 

on Service and Maintenance of the device 

As shown in Figure 7 the pattern of the responses 

of the Electronics professors and the student are almost 

the same particularly on the items 1 to 3, however, the 

pattern suddenly shifted for indicators 4 and 5. The 

electronics professors and students differ in their 

responses for items 4 and 5. Note that the industry and 

students have the same pattern for the items 3 to 5. The 

definition of a general approach to maintenance, 

employing knowledge-based technology could be 

applicable. This view recognizes the essential need of 

successful maintenance to use and transfer knowledge 

about the business domain and its systems [10].  

In Figure 8, Comparing the responses of different 

respondents from industry technician, electronic 

professors, and on-the-job trainee pattern showed that 

industry technician and students for items 1 to 3, and 

both electronics professors and industry technician. 

Note that all the responses of the different respondents 

differ in the directions of their responses for items 

number 5.  Some students used more than one 

device/application, this can be attributed to that most 

students felt they were tech savvy; therefore, the 

devices/applications are easy to use. Students from 
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both the groups indicated that they would use 

devices/applications in the future, this can be attributed 

to their positive attitude towards usefulness and 

satisfaction. [17]. 

 

Figure 8. Responses of different users/ respondents  

on the Ease of Use of the device  
 

 

Findings  

The device is perceived by the respondent's groups 

as outstanding on its functionality. When categorized 

by occupation, the instructors and industry technicians 

rated all the parameter as outstanding except on item 

number 1 on cost wherein they rate very satisfactory 

while the OJT students in electronics, perceived to be 

very satisfactory on item number 2 on cost. As to 

functionality, the three groups of respondents generally 

rated the device as outstanding. As to acceptability, the 

three groups of respondents generally rated the device 

as Highly Acceptable.  

 

CONCLUSION  

Based on the above perceptions of the 

respondents, most of them were electronics graduates, 

well trained and duly certified by TESDA on 

electronics qualification that industrial and commercial 

experience and expertise made them qualified for this 

assessment. It was noted that the appropriateness of the 

device was considered the standards set forth by the 

National Electrical Code (NEC) and Philippine 

Electrical Code (PEC) and conformed to the national 

standards for TESDA competency assessment for 

electronics products assembly servicing NC II 

qualification. Moreover, the device is convenient and 

helps augment the insufficiency of instructional 

materials and can be utilized for skills competency 

assessment in electronics technology qualification. 

 

 

 

RECOMMENDATIONS  

Recommend the utilization of the output of the 

study in the academe, community, and industry. 

2. The device will be used in the conduct of skills 

competency assessment of TESDA, particularly in 

electronics qualification. The device will be used as 

instructional materials to the students and that the 

administration will provide support for deeper study 

related to the said device. The device will be registered 

for patenting at Intellectual Property Office (IPO) with 

the assistance of the management. 
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