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Abstract

This study investigated the effectiveness of DC motor control trainer. Specifically, it
described the following: design of basic DC motor control trainer, procedures in
construction; level of functionality; and effectiveness as a teaching aid. This study used
the descriptive method. After construction, the trainer was evaluated. A total of 50
electrical technology students and 15 motor control experts served as the respondents of
the study. Questionnaires and evaluation tests were used. The findings revealed that
the trainer is an assembly of DC Motor Control devices, composed of DC magnetic
starters, two-pole circuit breaker and transformer mounted on the panel, with push
button devices for starting and stopping operations; a rheostat which varies the speed;
and a voltmeter to measure line voltage. A DC motor mounted in the trainer is
operated by different electrical control devices. Locally available materials were utilized.
The DC motor trainer was rated excellent in various aspects. The results of pre-test and
post-test were positive as well as the tests for experimental and control groups
demonstrating that the students gained knowledge using the trainer. It was concluded
that the trainer exposed the students to the real control device which was constructed
following seven specific steps. The DC motor trainer is highly recommended as
instructional aid in teaching basic DC motor control systems.

Keywords: DC motor, electrical devices, learning effectiveness, motor control,
trainer

Introduction

In today’s world, constant change is inevitable as everyone thinks of more
satisfaction to human lives. With the rapid increase of human population, the uptick
demand for products motivated people to invent machines to cope with human needs. Most
machines are run by electric motors and its development is very important in industrial
applications (Atri & Ilyas, 2012). DC motors are widely used in industry applications,
robotics and domestic appliances (Malviya & Dubey, 2015) because of its low cost, less
complex control structure and wide range of speed and torque.
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Electric motors as a work horse in industry allows a never-ending flow of new and
improved control components which motivated engineers and electricians to design and
install even more sophisticated control systems. Motor control of electronic devices and
circuits are providing dependable, fast service in an increasing array of industrial
applications. Household appliances become the fastest growing end-product markets for
electric motor drives. To ensure that electricians have a basic understanding of the principles
and application to motor control circuits, industrial motor control was developed. Motor
control system is so complex and precise that future electricians need to learn the methods of
developing a wiring diagram using the latest device, machine and equipment in industrial
motor control. The electrical technology students of Partido State University are exposed to
this subject since the principles of industrial motor control are included in their curriculum.

Teaching basic DC motor control is difficult with no sufficient instructional materials.
DC Motor Control is a special subject which needs special instructional devices to facilitate
students’ understanding of its principle and concepts. It is not an ordinary subject where
instructional materials are readily available in the market. Hence, special time and effort
should be given by instructors and professors to produce effective instructional materials
and make learning more concrete and meaningful. Motor modelling by Bernstein (2005)
involves both static and dynamic analysis wherein the static experimental analysis is used to
confirm the results of the pre-laboratory assignment analysis, such as the motor resistance
and torque constant while the simulated result by Patel and Pandey (2013) on brushless DC
motor is at par with theoretical predictions.

This study investigated the effectiveness of DC motor control trainers. Specifically, it
described the following: design of basic DC motor control trainer, procedures in
construction; level of functionality; and effectiveness as a teaching aid.

This study was guided by the constructivist learning theory emphasizing that the
learners construct and build the information inside their mind based on their experiences
and prior knowledge (Aldoobe, 2015). This device may be used by students through hands-
on which is based on the syllabus guiding the researcher in teaching the subject. This is
helpful in understanding motor torque and horsepower; calculating volts per hertz ratio;
specifying and selecting motors for variables torque and horsepower; interpreting motor
performance curves; differentiating between slip and synchronous speed; discussing stepper
and servo motor systems for industrial application; understanding the advantages of
brushless motors; applying procedures to reversing direction of three-phase motor;
understanding the difference in various motor control feedback device; and determining the
need for variable speed drives in industrial processes.

Methodology

This study used mixed methods of descriptive, research and development and
experimental. The descriptive method was used to determine the level of functionality of the
trainer. The responses of the respondents on the questionnaire given to them were
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computed, analyzed, and described. Research and development (R&D) were applied since
creativity was used to develop a DC motor control trainer. True experimental study
determined the effectiveness of the trainer. The significant difference in the performance of
students who were exposed and not exposed to the trainer was determined through t-test.

The respondents of the study were the 30 third year students who were enrolled in
Bachelor of Science in Industrial Technology major in Electricity in Bicol State College of
Arts, Sciences and Technology (BiSCAST), particularly those enrolled in Industrial Motor
Control subject. They were divided into two groups of equal academic performance using
their grades as the basis. One group is the control while the other is the experimental. The
experimental group was exposed to the trainer while the control group was exposed to the
traditional method of teaching-learning process. Fifteen experts on industrial motor control
were asked to evaluate the trainer regarding its functionality.

The trainer was also tested on 20 second year Bachelor of Electrical Technology
students in Partido State University. The same process was done as applied to BiSCAST
students who were divided equally into two groups. One group was treated as the
experimental while the other one was considered as the control group.

The questionnaire was used to determine the perceptions of experts in considering
the level of functionality. A written examination in the form of pre-test and post-test was
conducted for the students. These steps were done to determine the learning outcome using
the trainer. This kind of test was given to both the experimental and control groups before
and after exposure to the lesson. Before the pre-test, the researchers ensured that no students
in the experimental and control groups have been exposed to the lesson in motor control.
Before the post-test, the researchers made sure that the experimental group was given a
lesson on motor control with the use of the trainer. However, the researchers ascertained that
the control group was given the lesson through the traditional method of teaching and that
they were not exposed to the lesson using the trainer.

This study used the normative survey under the descriptive method to gather the
needed data. This step was concerned with the collection, analysis, organization and
interpretation of the data regarding the perception of the experts on the constructed trainer.
The constructed trainer was demonstrated to 15 experts, specifically the faculty members in
Bicol State College of Arts, Sciences and Technology (BiSCAST) and other electricians. After
which, they were given the questionnaire to rate the trainer regarding functionality. Then the
researchers analyzed and interpreted their responses.

The researchers used the weighted mean in order to determine the level of
functionality and acceptability of the trainer. The formula was:
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Where:
Fn = frequency in a case n
Xn = weight in a case n
Wm = weighted mean

To interpret the computed data, the following scale was used:
4.200 – 5.000 Excellent
3.400 – 4.199 Very Satisfactory
2.600 – 3.399 Satisfactory
1.800 – 2.599 Fair
1.000 – 1.799 Poor

Note:  Since the researcher used a five-point scale, 0.799 was used as the class width.

Significant difference was determined using t-test. This was computed based on the
result of the evaluation given to the control and experimental groups. This is anchored on
the premise that if there is a significant difference in the performance of the two groups and
that those exposed to the trainer get the higher result in the evaluation test, then the trainer
is an effective instructional material. The t-test formula was:

Where:
X1 = average score of the control group
X2 = average score of the experimental group
N1 = number of respondents in the control group
N2 = number of respondents in the experimental group
S1 = standard deviation in the control group
S2 = standard deviation in the experimental group

Results and Discussion

Design of the Basic DC Motor Control Trainer. The trainer is an assembly of motor
control devices which can be used as a teaching-learning resource. It is composed of three
DC magnetic starters, one two pole circuit breaker and a transformer that are mounted on
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the trainer panel. Push button is provided to start or stop the DC motor operations. A
rheostat varies the speed of the DC motor. A panel type voltmeter measures the line
voltages. The DC motor that is mounted in the trainer is operated by the different control
devices. All materials used are locally and readily available. Figure 1 shows the structural
plan of the basic DC motor control trainer.

Figure 1. Structural plan of the basic DC motor control trainer

The different parts of the trainer are the DC magnetic contactor, overload relays,
rheostat, transformer, terminal block, DIN rail, cable duct, DC voltmeter, push buttons and
DC motors. The parts were assembled properly for it to function as it was planned.

The functions of each part of the trainer are shown in Table 1. If one of the parts will
be excluded in the construction, the purpose of making the trainer will not be met.

Table 1. Parts and functions of the basic DC motor control trainer
PARTS FUNCTIONS

1. DC magnetic
contactor

Controls the lighting circuits and power (motor) circuit

2. Overload relays Protects the motor and line from accidental or prolonged overloads
3. Rheostat Regulates the DC motor speed
4. Transformer Provides the desired the desired voltage for control and power

(motor) circuits

125
© 2021 Cadores, A. N. & Romero, R. V.
ISSN 2799-0435



Lukad: An Online Journal of Pedagogy
Volume 1 Issue 2 (December 2021) 121 - 136

5. Terminal block Provides junctions for wiring connections
6. DIN rail Holds magnetic starters and circuit breaker in place
7. Cable duct Provides raceways for wiring
8. DC voltmeter Measures the circuit voltage
9. Push buttons Controls the magnetic starters
10. DC motor Provides mechanical energy used in industrial applications

Stages in Construction. The following are the steps that were followed: designing,
pre-constructions (preparation of supplies and materials, tools and equipment),
construction, try out and revision and evaluation.

1. Designing. Planning was done at this stage. Several plans were made such as frame,
panel board and control panel shown in Figure 1. Structural plan was likewise made at
this juncture.

2. Pre-construction. The bill of materials was prepared and the different materials and
supplies were bought before the construction began. The supplies and materials used in
the different parts were purchased from hardware and electrical supplies.

Supplies and Materials. Shown in Table 2 are the supplies and materials that were
used on compartment parts. These parts are the frame, control station, panel board, electrical
component and electrical machine.

The researchers made sure that the specifications of materials needed to complete the
compartment parts were properly installed. These are readily available in the local market.

Table 2. Supplies and materials
Compartment Parts Quantity Unit Description
A. Frame 1 Pc. Angle bar 3/16”x2”

½ Kl. Welding rod
½ Lit. Paint
2 Pcs. Sand paper

B. Control station 6 Pcs. Tend push button TBF 25 mm, 3 red and 3
green, single contact

100 Pcs. Y-terminal
1 Pc. Rheostat
1 Roll TF wire #12
1 Pc. Voltmeter, 0-150V, DC

100 Pcs. Cable tie, white
C. Panel board 4 Pcs. G.I. sheets, gauge 18

1 Lit. Metal primer
1 Lit. Paint
3 Pcs. Sand paper

D. Electrical
component

3 Pcs. Magnetic starter, 9-13A, DC
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1 Pc. Circuit breaker, two pole, 20 Ampere,
panel type

1 Pc. Transformer, 12 Ampere, 12x12
9 Pcs. Terminal block, 20 Ampere, 12 pairs
1 Pc. Camsco DIN rail
2 Pcs. Camsco cable duct 1 ¾ x 1 ¾ x 2 meters

E. Electrical
machine

1 Unit Shunt DC motor, 110 VDC

Tools and Equipment. The trainer was completely made by using proper tools and
equipment. The tools are the hacksaw, steel-square, claw hammer, welding mask and
adjustable wrench. The equipment are acetylene, welding machine, drill press, electric drill,
portable angle grinder, bench vise, and air compressor with spray gun.

Table 3. Tools and      equipment      used
Tools Function Equipment Function

Hacksaw For cutting metals Acetylene For joining G.I.
sheets

Steel square Checking 90° angles Welding machine For joining metal
Pull push rule Measuring

dimensions
Drill press For drilling holes

Claw hammer For hammering
metals

Electric drill For drilling holes

Welding mask Eye protector
during welding

Portable angle
grinder

For smoothening
welded parts

Adjustable
wrench

Tightening and
loosening nuts

Bench  vise For holding metals

Air compressor with
spray gun

For painting

Jobs and Time Allotment. To ensure that the construction of the trainer was finished
on the targeted time, scheduling of work was done. Most of the time spent in making the
trainer was on finishing. This happened to make sure that the finished project is presentable.
The total allotted time was 248 hours. Table 4 shows the jobs and time allotment.
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Table 4. Jobs and Time Allotment
Jobs Time Allotment

(in hours)
1. Frame construction 24
2. Construction of main compartment 16
3. Construction of motor compartment 20
4. Baseboard construction 8
5. Construction of main compartment door 16
6. Assembling of power circuit and magnetic starters to base control 24
7. Assembling of push buttons, voltmeter and rheostat to main
compartment door

16

8. Finishing 28
9. Wiring 24

Total      number of      hours 248

3. Construction Proper. Construction was guided by the working drawing. Several steps
were followed in constructing the component parts. Other related activities were
enumerated below:

Frame. The working drawing plans were read and interpreted (See Figure 1). The
materials were measured and cut into specified measurements. The metal materials were
welded according to frame plan and specifications. The surfaces were smoothened. Paint
was applied.

Main components for power supply and magnetic starters. The working drawing
plans were read and interpreted. The G.I. sheet was cut for the main compartment according
to plan. The G.I. sheet was folded according to plan. Acetylene torch was used to join the
G.I. sheet according to specified plan.  The surface was smoothened.

Compartment for DC Motor. The working drawing plans were read and interpreted.
The G.I. sheet was cut for the motor compartment. The G.I. sheet was folded according to
plan. Acetylene torch was used to join the G.I. sheet according to plan.The surface was
smoothened.

Base board for power circuit and magnetic starters. The drawing plan was read and
interpreted. The G.I. sheet was cut according to plan. The G.I. sheet was folded according to
plan.  The surface was smoothened.

Main compartment door. The drawing plans were read and interpreted. The G.I.
sheet was cut for the door according to plan. The G.I. sheet was folded according to plan.
Holes were made on the door for push buttons, rheostat, voltmeter and door lock. The
surface was smoothened.
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Finishing. Metal primer was applied on all metal parts of the trainer. Body filler was
also applied and sandpaper was used to smoothen the surface. Paint was applied
using a spray gun.

Assembly. Component parts were assembled at this step of construction without the
electrical devices.

Mounting of Electrical Devices and Wiring. The functionality of the electrical
devices was checked by looking at the wiring diagram. The DIN rail, terminal block and
cable duct were attached on the base board. The power circuit and magnetic starters were
mounted on the base board. The wire terminals of the power circuit and magnetic starters
were connected to the terminal block. The theostat, voltmeter and push buttons were
attached to the terminal block.

4. Cost. The prices shown on Table 5 are the market prices of the supplies and materials
used. The quantity, units and description, unit cost and total cost of the trainer are
reflected. The table revealed that the most expensive material used is the DC motor,
110VDC, 1/5 HP which costs PhP 2,800.00 per unit. This was followed by the magnetic
starter, Fuji, with TR-ON 9-13A, 24V DC open type with auxiliary relay 2 N.O, 2 N.C.
with cost of PhP 1,935.00 per piece. The cheapest materials used in the making of the
trainers are the Y terminal that costs PhP 1.00 per piece, followed by stove bolt and nut
with a unit price of PhP 2.00 per piece. As a whole, the total cost of supplies and
materials used in the construction of the trainer is PhP 22,670.00. Although construction
of the trainer entails a large amount of money, the computed amount is cheaper if the
product is being sold in the merchandise. Besides, the design of the trainer is unique
because the idea was created by the researchers which suits the needs of the local
electrical technology students.

Table 6 presents the sources of cost and cost per source. The parameters considered in
computing sources of cost and cost per source are the supplies and materials, labor which is
30% of the supplies and materials and the miscellaneous expenses. The computations are
shown in Table 6. The total cost of the trainer is PhP 30,971.00.

Table 5. Bill of supplies and materials
Qty. Unit Name and Description Unit Cost

(PhP)
Total Cost

(PhP)
1 Pc. Transformer, 12V x 12V 580.00 580.00
1 Pc. Spaghetti tube 18.00 18.00
1 m. Lead 8.00 8.00
30 Pcs. Stove bolt with nut 2.00 60.00
1 Roll TF wire #12 680.00 680.00

129
© 2021 Cadores, A. N. & Romero, R. V.
ISSN 2799-0435



Lukad: An Online Journal of Pedagogy
Volume 1 Issue 2 (December 2021) 121 - 136

3 Pcs. Magnetic starter, Fuji, with TR-ON 9-13A,
24VDC open type with auxiliary relay 2 N.O,
2 N.C.

1,935.00 5, 805.00

1 Pc. Cansco DIN rail 56.00 56.00
2 Pcs. Cansco cable duct, 1 ¾ x 1 ¾  x 2 224.00 448.00

290 Pcs. Y-terminal 1.00 250.00
1 Pc. DC voltmeter, 0-150V, 3”x 3” 672.00 672.00

100 Pcs. Cable tie, white 0.35 35.00
1 Unit DC motor, 110VDC, 1/5 HP 2,800.00 2,800.00
9 Pcs. Terminal block, 20 Amp, 12 pairs 25.00 225.00
1 Pc. Rheostat 500.00 500.00
6 Pcs. Push button TBF, 25mm, 3 red, 3 green, single

contact
75.00 450.00

2 Pcs. Angle      bar, 3/16” x 2” 450.00 900.00
4 Pcs. G.I. sheets, gauge 18 1,900.00 7,600.00
1 Kg. Welding rod 95.00 95.00
1 L. Putty 150.00 150.00
2 L. Paint 280.00 560.00
2 Pairs Hinges 25.00 50.00
2 Pcs. Barrel bolt 15.00 30.00
1 Pc. Push lock 250.00 250.00

TOTAL COST 22,670.00

Table 6. Sources of cost and cost per source
Source Cost

1. Supplies and materials PhP 22,670.00
2. Labor at 30% of the supplies and materials 6,801.00
3. Miscellaneous expenses 1,500.00
Total cost of the trainer 30,971.00

5. Try-out. To test the effectiveness of the trainer, lessons on basic DC motor control
were applied to the experimental group of BSIT major in Electricity students of
BiSCAST. Their learning was reinforced through the use of the developed
instructional device. The same process was also applied to second year Bachelor of
Technology students in PSU.

6. Revision. The defects found and suggestions obtained during the try-out and
evaluation were the bases for the revisions. Table 7 shows the defects and revisions
made.
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Table 7. Defects and Revisions
Defects Revisions

1.Gap between main compartment and
motor compartment

1.a.  The gap was applied with putty.
1.b.   The surface was smoothened.

2.Exposed terminals of power supply 2.      The terminals were insulated.
3. Easily damaged terminals of electrical
devices and loose threading of terminal
screw due to constant usage

3. Terminal blocks were used to prolong the
life span of terminals of electrical devices.

4. The main compartment door is easy to
open. The compartment needs to be secured
when not in use.

4. A push lock with a key was attached to
protect the different devices.

5. Safety and operations instructions were
exposed to the elements.

5. The safety and operations instructions
were covered with flexi glass

After performing the different stages, the trainer for teaching DC motor control was
finally done. Figure 2 shows the finished product being displayed by one of the researchers.

Figure 2. The DC motor control trainer and one of the researchers

The Trainer’s Level of Functionality. Fifteen respondents composed of eight
instructors of BiSCAST and seven professional electricians were asked to rate how the
trainer works according to the designed functions. Using the weighted mean, their responses
were computed and interpreted in Table 8.
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Table 8. Level of functionality
Parameter Weighted

Mean
Interpretation

The “start” operation of the DC motor 5.0 Excellent
The “stop” operation of the DC motor 5.0 Excellent
The “clockwise (forward) rotation” of the DC motor 4.93 Excellent
The “counter-clockwise (reverse) rotation” of the DC
motor

4.93 Excellent

The “increasing speed” of the DC motor 4.93 Excellent
The “decreasing speed” of the DC motor 4.87 Excellent

Table 8 reveals that the DC motor trainer was rated 5.0 or excellent in terms of “start”
and “stop” operations. It was rated 4.93 or excellent along clockwise rotation,
counter-clockwise rotation, and in increasing speed. It was rated 4.87 or excellent along the
decreasing speed. Hence, it was rated excellent as it works according to its designed
functions.

Table 9. User friendliness
Parameter Weighted Mean Interpretation

The disconnecting means and power supply of the trainer
provide safety to the user.

4.93 Excellent

The thermal protection (overload relay) functions
properly.

4.93 Excellent

Safety instructions are provided and visible. 4.93 Excellent
Operation instructions are clearly worded. 4.93 Excellent

To determine the acceptability, the researchers also asked how easy and safe it is to
manipulate the trainer. Their responses are shown in Table 9. It reveals that the trainer was
rated 4.93 or excellent in the following areas: that the disconnecting means and power
supply of the trainer provide safety to the user; the thermal protection functions properly;
safety instructions were provided and visible; and operation instructions are clearly worded.
Hence, the trainer was rated excellent considering the different areas.

Effectiveness in Terms of Learning Outcomes. In order to determine the
effectiveness of the DC Motor Trainer, the researchers considered the mean score result of the
pre-test and post-test of BiSCAST students who were exposed and not exposed to the trainer.
The result is shown in Table 10.
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Table 10. Effectiveness in terms of learning outcomes

Treatment
Mean Score

Increase of Mean Score
Pre-test Post-test

Experimental
group

11 38.13 27.13

Control      group 8 12 4
Difference 3 26.13 23.13

It reveals that the mean score of the experimental group in the pre-test is 11 while
the post-test score is 38.13. The mean score of the experimental group increased by 27.13. The
mean score of the control group in the pre-test was 8 while the post-test mean score was 12.
The mean score of the control group increased by 4.

Table 11. Analysis on the performance of the experimental and control groups of students in
CSPC considering pre-test and post-test results

Parameters Compute
d t

Tabular
t

Decision

Pre-test of the experimental and control
groups

0.909 1.761
Accept the null
hypothesis.

Post-test of the experimental and control
groups

16.15 1.761
Reject the null
hypothesis.

Pre-test and post-test of the experimental
group

31.12 1.761
Reject the null
hypothesis.

In pre-test, the performance of the experimental group and control group of students
are similar. This is shown in the t-test results (see Table 11). Computed t = 0.909 is lower than
tabular t of 1.761. Therefore, there is no difference between the pretest scores of the
experimental and control groups. To quantify a student's performance gain, a valid and
reliable assessment before and after exposure to a specific course is desirable (Schiekirka et
al., 2013).

Table 11 reveals that on the pretest of the experimental and control groups of
students, the computed t was 0.909. It is less than the tabular t of 1.761. Therefore, the null
hypothesis showing that there is no significant difference in the performance of the two
groups of students in the pre-test is accepted. That is the time when they were not yet
exposed to any lesson regarding DC motor control. The result also shows that the two
groups of students are of the same learning abilities.

On the post-test result of the experimental and control group, the computed t was
16.15. This is much greater than the tabular t of 1.761. This rejects the null hypothesis. This
shows that there is significant difference in the performance of those students exposed to the
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DC motor trainer and those who were not. Specifically, the experimental group scored
higher than the control group.

Considering the pre-test and post-test result of the experimental group of students in
CSPC, the computed t was 31.12. This is much greater than the tabular t of 1.761. This rejects
the null hypothesis. This shows that there is significant difference between the pre and post
test scores of the experimental group. Therefore, it can be concluded that the performance of
students improved after they were exposed to the DC motor control trainer.

Table 12. Pre-test and      post-test results of the students of PSU.

Treatment
Mean Score

Increase of Mean Score
Pre-test Post-test

Experimental Group 10.4 36.6 26.20
Control Group 9.8 17 7.2
Difference 0.6 19.6 19

The pre-test and post-test results of the students in Partido State University are
shown in Table 12. It reveals that the pre-test mean score of the experimental group is 10.4
while the post-test mean score is 36.60. This means that the score of the experimental group
increased by 26.20 after they were exposed to the trainer. The table also reveals that the mean
pre-test score of the control group is 9.8 while its post-test mean score is 17. This means that
their mean score in the post-test increased by 7.2.

The mean score of the experimental group is greater than the mean score of the
control group by 0.6. A very minimal difference in their score shows that the learning
abilities of the two groups of students are almost the same. In the post-test result, it shows
that the mean score of the experimental group is greater by 19.6 compared to the mean score
of the control group. The result shows that the students who were exposed to the trainer
performed better than those who were not.

An analysis on the performance of the experimental and control groups of students
in the pre-test and post-test is reflected in Table 13. On the pretest of the experimental and
control groups, it appeared that the computed t-value is 0.505. This is less than the tabular
t-value of 1.734. This means that there is no significant difference in the performance of the
experimental group and control group of students. On post-test of the experimental and
control group, it appeared that the computed t-value of 12.02 is greater than the tabular
t-value. The result shows that there is a significant difference in the post-test result of the
experimental and control group. On pre-test and post-test of the experimental group, it
shows that the computed t-value is 23.73. This is greater than the tabular t-value. It means
that there is a significant difference in the performance of the experimental group in pre-test
and post-test. The pretest-post test results show that course completion was associated with
learning and increased the knowledge of students at the end of the semester (Deluchi, 2014).
Although, there are pieces of evidence that students gain knowledge on traditional method
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as they were provided with an opportunity to promote both their procedural and conceptual
understandings (Lin, 2009 ); however, using the trainer provided better performance on part
of the students. Hence, the DC motor trainer is an effective teaching aid in teaching basic DC
motor control. According to Walia (2012), a right kind of planning and a right mix of
interactive activities can make a successful teaching methodology.

Table 13. An analysis of the performance of the experimental and control groups of students
in PSU considering pre-test and post-test results

Parameters Computed t Tabular t Decision
Pre-test of the experimental and control
groups

0.505 1.734
Accept the null

hypothesis.
Post-test of the experimental and control
groups

12.02 1.734
Reject the null

hypothesis.
Pre-test and post-test of the experimental
group

23.73 1.734
Reject the null

hypothesis.

Conclusions and Implications

The designed trainer made it possible for the students to experience the real control
devices and peripherals. This study showed that, using locally available materials, it is
technically feasible to design and construct the basic DC motor control trainer as a teaching
aid. Creative teachers can develop similar instructional aid. Following the specific steps and
procedures made the construction systematic. The step by step procedure in the construction
reduces the waste of time and materials. The trainer was rated by the respondents excellent
as it works according to its designed functions. It was rated excellent because all expected
activities of students in DC motor control were tried and tested without any technical
trouble. Result shows that the trainer provided better performance on the part of the
students. Hence, the DC motor control is an effective teaching aid in teaching basic DC
motor control.

The use of the basic DC motor control trainer is highly recommended in teaching DC
motor control system. Similar researches are encouraged in different learning institutions.
Instructors who want to replicate the trainer may seek advice from the researchers. School
administrators should allocate a budget for the reproduction of the instructional device.
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