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Abstract

The integration of Robotics in the education was one of the aspirations of the K-12 institution in the
Philippines. The RoboTeach Extension Project was established to address the challenges associated in the
implementation of robotics in K-12 education. This study explores the teachers' perception of the efficacy
in the implementation of the RoboTeach Extension Project. This project focused on training the DepEd
Teachers in San Pablo City Laguna, Philippines on the basic concepts and applications of robotics and
automation. The topics and learning activities covered during the ten-day training were based on the self-
assessment survey results on the level of knowledge of teachers. The researchers used a descriptive
method of research using a quantitative approach and adopted the LSPU Extension Services Evaluation
Survey Questionnaire to determine the respondents' perception of the level of efficacy of the project. The
data were obtained from twenty-five DepEd teachers and analyzed using descriptive statistics such as
frequency count, percent, weighted mean and ANOVA. The respondents were highly satisfied with
meeting expectations to attain objectives, training and workshop contents, learning activities,
methodologies, instructional materials used, resource person and trainers, training management team, and
training management team and training facilities and services. It also reveals no significant difference
among their level of satisfaction from day 1 to 5 of the training sessions. Respondents viewed the training
as very successful, as evident from the consultation and culminating activity. Thus, the sustainability on
the implementation of the project was highly recommended.
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1. Introduction

In most industrialized countries, educational robotics programs have become increasingly
popular wherein robots were utilized as a tool for teaching pupils at various levels of education
to motivate students to explore science, technology, engineering, and mathematics (Miller et al.,
2016). Robotics was considered as one of the most modern instructional tool (Lopez-Belonte et
al., 2021) and its integration in early learning classrooms has been found to provide value to
educational processes (Papadakis et al., 2021). Robotics is the application of technology,
computer, mathematics, and science to increase productivity, improves skills in problem solving,
working, collaborative learning and provides awareness to technology and it is important in
addressing the country's current and future challenges (He, et al., 2019; Montemayor, 2018;
Gokcearslan et al., 2018). Interaction with robots boosts motivation, engagement, and attitude
toward education (Kaloti-Hallak, 2014). The simplicity of the robot design and assembly
process, the inclusion of simple visual drag-and-drop programming, and the progressively
decreasing cost of educational robot platforms marked the beginning of a new age in educational
technology. However, future progress would need the identification of possible constraints and
the subsequent reasonable adaptation (Kari, et al., 2015).

Technology is not being used to replace teachers; rather, it is being used to aid teachers
and students in creating a suitable methodologically diversified learning environment (Sabine et
al., 2014; DeCaoito, et al., 2018; He, et al., 2019; Newton & Newton, 2019). Teachers are one of
the most important components in the educational system and they must feel at ease with robots
and such comfort can only be attained via good training and active/pro-active participation.
However, many teachers are hesitant to deal with robotics not because of lack of desire to learn
new ideas but due to a lack of conventional curriculum and the accompanying long-term benefits
(Sabine et al., 2014; Usman, 2016). These constraints can be reduced by effective training,
adoption of appropriate technology, creating uniform, consistent long-term curriculum (Alimisis,
2013) and both individual and collaborative learning should be expressly encouraged in the
educational system (Karim, 2015; He, et al., 2019; U.S. Department of Education, 2017;
Gokcearslan et al., 2018).

According to De La Salle Santiago Zobel School International Robotics Coordinator,
Genevieve Pillar (2018), robotics is one of the needs of the 21st century learners that must be

integrated in schools and be taught and carried out within the curriculum in classrooms because if
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not, the students will be left behind by other countries. Moreover, the DepEd Undersecretary
Anne Sevilla (2018) stated that the study of robotics should be encouraged among all students
because it is beneficial to human quality of life. However, robotics was only an elective subject
taught in special class (Benitti, 2011), science high schools and just part of the science
investigatory projects whereas they can easily adjust and incorporate robotics subjects in class
(Montemayor, 2018).

Robotics can provide opportunities to fulfil DepEd’s noble aim of improving its existing
K to 12 curriculum through diverse methods of learning as necessary for education in the 21st
century (Agapito, 2021). In the light of the campaign of the DepEd to employ robotics in
education, the Laguna State Polytechnic University (LSPU) and, Ideation Design and
Development Laboratory (IDD Lab) in collaboration with the Department of Science and
Technology (DOST) CALABARZON, had conceptualized the RoboTeach Project which aimed
to equip educators towards industry 4.0. LSPU extensionists and researchers have conducted
assessment on the level of knowledge on 25 selected teachers from public schools in DepEd
Division of San Pablo City, Laguna, Philippines to determine the needs and challenges on the
implementation of robotics in K-12 education. Based from the results of the assessment, one of
the identified challenges was the educational incapacity of the teachers to teach robotics because
most of them do not have skills and knowledge on the basic electronics and robotics concepts.
Second, was the high cost of materials, thus only those students in the private schools were able
to join robotics competition since the robots and materials used were relatively expensive.
Another challenge was the inadequate machinery used in the production and assembly of
modules and Kits. Lastly, is the lack of technical assistance from experts (Gonzales et al., 2020).
Those challenges served as the foundation for the establishment of a training plan that fulfilled
the needs of the department in the promotion and implementation of the project.

The RoboTeach Project was composed of ten days training-workshop, consultation and
culminating activity. It was institutionally and externally funded research and extension initiative
of the College of Industrial Technology (CIT) and College of Teacher Education (CTE) of
LSPU. The topics and learning activities covered by the ten-day training were based on the self-
assessment survey results on the level of knowledge of teachers which was conducted prior the
actual implementation of the project. According to the evaluation results, most of the teachers
had no specific knowledge with the fundamental and digital electronics, microcontrollers,

microelectronics and programming which were the foundations in robotics education. The results



ISSN 2719-0633 (Print) 2719-0641 (Online) | 79

emphasized that training is necessary in order to employ robotics in their class (Gonzales, et al.,
2020).

The theoretical aspect of the training was conducted thru online conferencing due to the
restrictions brought about by the COVID-19 pandemic. While, actual demonstration and hands-
on activities were undertaken face-to-face, rest assured that the participants, trainers and
facilitators strictly followed the necessary health and safety protocols. The RoboTeach Module
First Edition was developed as part of the deliverables of the project. It was tested and validated
by experts to ensure meeting the objectives and expectations of the clientele. After the training,
consultation and mentoring were implemented to assist the teachers in designing, programming,
product development and robot assembly. As part of the culminating activity, Robotics Olympics
was launched to showcase the skills and outputs of the participants. PBOT2018 mobile robot was
utilized by the participants during the Olympics (Gonzales, et al., 2020). It is a mobile robot kit
that operates as a line tracing, collision avoidance, maze and sumo battle developed by e-Gizmo
intended for students, hobbyists and researchers who would like to learn basic programming in
Arduino (PBOT 2018 Entry Level Mobile Robot Controller — Introduction, 2018).

In order to analyze the quality of the project implementation and clientele’s feedback,
impact assessment must be carried out (Pentang, 2021). Thus, the general objective of this study
was to determine the perception of the teachers on the efficacy of the implementation of the
RoboTeach Extension Project. The study specifically aimed to determine the perceived level of
satisfaction of the respondents on the 5-day training. It also seek to determine if there was a
significant difference among the level of satisfaction from Day 1 to 5 of the respondents and
assess the level of success of the RoboTeach Project in achieving its goal for the teachers to learn
basic programming and robotics based on conducted consultation and culminating activity.

2. Literature review

2.1 Benefits of Robots in Education

Robotic technological advancements has introduced new educational activities, with the
most of its applications focused on teaching courses such as robot programming, robot
construction, or mechatronics (Mitnik et al., 2008). Many people believed that robots provide an
invaluable source of motivation for students to learn. However, it is important to recognize

exactly what the robot has to contribute to learning (Benitti, 2016).
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Robots can serve as a programming project, a learning focus, or a learning collaborator in
an educational context (Miller et al., 2016). It also offers the opportunity to transform traditional
education into a unique form of innovative learning process (Alimisis, 2013). Educational
robotics offers a practical approach to learning and provides a fun and exciting environment that
enhances the learning experiences of students, provides many opportunities to integrate across
many disciplines while at the same time enabling students to work together to encourage
cooperation, communicate by utilizing technology tools, solve problems, and think critically and
innovatively (Eguchi, 2017). All students can benefit from robotics and it can be a tool (Frangou,
et al., 2008) for fostering cognitive, personal growth, and teamwork, allowing students to
enhance their performance and utilize their creativity, communicate ideas, and encourage
effective and valuable decisions in life (Alimisis, 2013; Gokcearslan et al., 2018; Chang & Chen,
2018).

Teachers must be educated on the benefits that robots may provide them (Negrini, 2018).
Robotics contributes to teachers' professional development primarily in the areas of keeping
abreast with evolving technology and practices, which benefits their students and increases
productivity. According to the instructors of IT in Turkey (2018), robots provide a major effect
on their professional growth. It updates them on the new technologies and developments, which
help the growth of student abilities and productivity. Robots were also proven entertaining,
engaging and a great tool for student creativity, critical thinking, troubleshooting and
collaboration development (Gokcearslan et al., 2018).

Science, Technology, Engineering and Mathematics (STEM) may be taught more
effectively by incorporating robotics as it enables real-world applications of engineering and
technology principles (Nall, 2016), significantly reduces science and mathematics complexity
and enhances STEM learning and performance skills (Kim et al., 2015; Chang & Chen, 2018).
The Robotic program made a significant contribution to students' competence and skills in the
field of technology, revolutionized schools and fulfilled education requirements in the 21st

century through the integration of Robots into the curriculum (Agapito, 2021).

2.2 Challenges on the Integration of Robotics in the Curriculum
Despite the fact that technology may be found everywhere, it is not prevalent in
classrooms (OECD, 2018) specifically in public education which has not kept paced with the

rapid changing technology (Eguchi, 2017). The widespread utilization of instructional robots has
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several problems and constraints. Some of the drawbacks on the implementation of a robotics
program in school includes the high initial expenditures, the cost of sustaining a robotics program
and instructors' willingness to learn and use various areas of computer technology and science,
the lack of proper teacher training, complex methodologies and the difficulty of robots to depict
emotions appropriately (Gorakhnath & Padmanabhan, 2017; Flores, 2006).

Most schools oppose incorporating robotics into the curriculum due to time constraints
and the high cost of materials and equipment (Mouhamad, 2019). Most public schools relatively
have a huge number of students and teachers also lacked skills and training on robotics and the
cost of Kkits were also too expensive for public schools, which were the major challenges to adopt
the technology. Thus, sufficient funds must be provided to include robotics into their curriculum
(Gokcearslan et al., 2018; Coskunserce, 2021).

The integration of robot into class provides the students the skills of critical thinking,
problem solving, teamwork, and engineering (Chang & Chen, 2018). However, instructors may
employ new technologies less easily without proof that teaching and student learning can be
supported. In order to successfully integrate robotics in class, instructors may need to lead, or at
least contribute to the unit design in order to fulfil instructional goals and classroom
requirements and, the design and learning assessments must be guided by disciplinary standard
and goals. Moreover, instructors who have never worked with robots or developed curriculum,
robotics integration projects can be challenging (Bernstein et al., 2020).

Most teachers are unfamiliar with the benefits of educational robotics (Alimisis et al.,
2007). Teachers are usually unprepared to use robots in the classroom (Mataric et al., 2007) and
find it very difficult to integrate robots in their regular curriculum because the emphasis is
heavily on meeting the institution’s assessment standard and academic requirements (Eguchi,
2017). One of the most significant barriers early childhood educators have when attempting to
implement new technology curricula and for effectively executing a robotics program is a lack of
understanding of how the technology components function and, the teacher's familiarity and
confidence with robotics materials (Bers, 2008).

One of the most significant challenges in robotics education is the development of a
standardized curriculum that can be transferred into other disciplines (Chang & Chen, 2018;
Alimisis, 2013; Benitti, 2012). The benefit of having a curriculum is that it creates a standard
asset, serves as a resource, identifies the student’s learning, reduces the workload and eliminates

redundancy in designing an essential robotics program that allows for quick application in an
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educational environment (Berry et al., 2016). A standard robotics curriculum can accommodate
all levels of student competence and compensate for the diverse range of experiences that
students in a specific classroom or outreach activity may have. One aspect of hesitance in
adopting robots might be stakeholders' unwillingness to articulate, confirm, and convey whether
or not the learning efforts create a transferable skill or what pupils are learning (Berry et al.,
2016). A systematic robotic integration strategy in education is therefore needed to provide a
coherent assessment and evaluation in a wide range of learning settings, allowing best practice
and leading discussions on robotics as a learning resource (Jomento-Cruz & Lorelei, 2010).

The curriculum should be flexible, simple, and suited for different robotics and learning
platforms. It should also give a broad set of skills based on these ideas, without concentrating on
the specific hardware or software platform to encourage a range of skills for the use of robotic
concepts, to educate or strengthen co-curricular concepts and to offer momentary solutions. Thus,
modifications to training and availability of alternative robotic kits for sustainable robotic
education is essential (Agapito, 2021; Berry et al., 2016). Robotics promotes teamwork and
collaboration. However, the individual differences and diversity of the students also provides a
great impact on the efficacy of the robotic program, because some students do not want to
participate and collaborate with others (Flores, 2006).

2.3 Reviews on Educational Robotics

Educational robotics provides potential to be a supplementary aid and learning tool to
traditional education and its tangibility, as well as the interest they bring to the classroom setting,
was seen to be beneficial to learning (Ntemngwa & Oliver, 2018). Empirical studies have
encouraged several schools to include robotics into their formal or informal curricula. However,
the major role of robots to STEM education is unclear thus the observation on several factors to
enhance success in further research was recommended (Datteri, et al., 2013). A review conducted
by Benitti, (2012), investigated the efficacy of educational robotics, concentrating on studies
using robots in school classrooms but excluding those conducted in informal settings. Because
formal and informal teaching and learning techniques vary, a systematic study employing a
rigorous methodology is required to properly understand how educational robots influences
children's academic, motivational, and social abilities. The review also provided a solid
foundation for the current analysis; however, it had several limitations, including a limited

number of studies, the use of only quantitative evaluation of learning, and the failure to account
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for the underlying theoretical foundations that made specific forms of robot-based pedagogy
more efficient.

Karim et al. (2015) conducted a review on reshaping K-12 STEM Education, which
underlined the significance of educational modules. However, due to the small number of studies
included, the study failed to highlight the most successful robotic pedagogy and theoretical
frameworks foundations needed for instructional modules in STEM education is important. It
also found many limitations in robotics platforms and instructional settings and proposed an
educational framework for combining robotics with augmented reality. The study have identified
two critical issues to supplement traditional K-12 curricula and associated teacher training
programs which included the standardization of evaluation techniques used to quantify robot-
based learning, the integration of statistical analysis, surveys, and interviews, and the
development of customized robot-based pedagogical modules.

The pedagogical tool in K-12 STEM education has become significant for educational
robots (Coskunserce, 2021). The number of studies on educational robots and their influence on
academic and social abilities of young students has dramatically increased however; a systemic
assessment on the efficiency of educational robots in both formal and informal settings is needed
to fully integrate robotics in the education. With such a high level of interest in educational
robots, it is important to investigate these efforts in order to understand how robotics has been
used as an innovative tool, as well as to conduct comparative studies that investigate the relative
effectiveness of educational robots in comparison to other approaches. The literature review
conducted by Anwar et al. (2019) captures how and in what subjects did teachers and researchers
have attempted to use educational robotics, and also highlighted the complex psychological,
organizational, and cultural mechanisms that influence robotics' capacity to improve students'
motivation and learning outcomes. Based on the systematic review conducted, it was evident that
educational robotics took place at various levels and with varying scopes. Educational robots
have the potential to be utilized as learning and teaching tool, including aid in the education of
students who have no prior interest in academic areas linked to science or technology
(Scaradozzi et al., 2015). Educational robotics also enables a multidisciplinary, integrative
approach that includes technical and social themes that helps students to form mental
associations and linkages with a wide range of engineering, physics, and mechanical ideas

(Coskunserce, 2021). To engage kids and enhance the learning process, researchers and K-12
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instructors must use a variety of cognitive and emotional techniques in conjunction with robotic
platforms (Anwar et al., 2019).

The study of William et al. (2007) revealed that students were less interested in
traditional classes and more likely to participate in robotics assembly and programming
activities. Lessons, tutorials, and examples should be integrated into robotics programs to
encourage scientific inquiry and content knowledge development. The first principle was to
promote scientific inquiry and content knowledge acquisition, just-in-time resources such as
lessons, tutorials, and examples should be incorporated in robotics applications. Second, students
should also be encouraged to explain their design by mentioning related scientific concepts and
principles. A robotics curriculum should allow students to explore the learning environment
while also encouraging them to use the scientific inquiry method to accomplish design problems
and maximize their strengths (The Five Unexpected Benefits of Robotics in the Classroom,
2016). Students with varying degrees of topic understanding and problem-solving abilities may
require alternative exercises in robotics programs. Lastly, robotics program should equip
facilitators with the knowledge and abilities necessary to promote scientific inquiry (Ntemngwa,
2018).

2.4 Methods and Approaches in Teaching Robotics

The main theories behind educational robotics are constructivism and constructionism
whereas the educator’s role is to offer opportunities for children to engage in hands-on
explorations and to provide tools for knowledge construction (Alimisis, 2014).

Robotics is a growing research topic, and in the educational process, the usage of robot
components has emerged as an innovative and successful learning aid (Conkunserce, 2021). A
broader set of skills, and the use of robots as an alternative tool for teaching and learning topics
has been established. Specific teaching strategies and tools suited for incorporating educational
robots into the process must be established (Ntemngwa, 2018) and integrated to the general
curriculum. Problem/inquiry-based learning, project-based learning, and competition-based
learning are some of the most suitable learning approaches that can be used in teaching robotics
(Equchi, et al., 2010; Kubilinskiene et al., 2017; Alimisis, 2013). Teachers generally prefer
demonstration, hands-on practice and performance approach (Gokcearslan, et al., 2018;
Ntemngwa, 2018).
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2.5 Effectiveness of Robotics in Education

A significant standard of technological stability and standardization is necessary to make
educational robots effective (Miller et al.,, 2016). Educational robotics heavily relies on
curriculum, which must include fundamental learning concepts and provide qualitative and
quantitative performance indicators for desired results, as well as be validated by the curriculum
itself (Alimisis, 2013). The effectiveness of the integration of robotics in classroom can also be
obtained when technology and resources were properly utilized and integrated with the students'
educational requirements (Thomaz et al., 2009). Several ranges of factors must also be addressed
to satisfy the expectations of both teacher and learner in order to employ robots effectively in
education (Gereke et al., 2007). The usability and the availability of appropriate learning
activities and material are also significant variables that effect the effectiveness of robots to
learning (Gorakhnath & Padmanabhan, 2017).

It is necessary for a robotics program to require final assessment or project to provide
simpler and effective measurement, enhanced the reliability of the study, and improve the
accuracy of the results. It would ensure that learners received the necessary skills and that the
effectiveness of the program or other variables was effectively measured (Schina et al., 2020). It
also encourages participants to address the non-ideality of real-world devices rather than relying
on a simulation, and gives immediate feedback on the success or failure of their ideas (Goh &
Baharuddin, 2007). Students' cognitive abilities were improved and their motivation to be active
learners was stimulated by project-based courses that challenge their creativity (Sanchez et al.,
2019; Alimisis, 2013).

Conducting longitudinal and validated research studies (Alimisis, 2013), strengthening
the descriptions of the training programs with details on the total number of training hours,
attendance hours, teaching practice hours, and increasing the duration of the training programs,
and increasing the duration of the training programs improves the reliability of the study on the
effectiveness of robotics in education (Schina et al., 2020).

Teachers should test robotic curriculum before implementing them in their classrooms
and the different strategies to introduce robotics technology and concepts must be employed
(Alimisis, 2013). Teachers act as facilitators and enablers in educational robotics contexts,
organize the learning environment, assign tasks/problems to be addressed, and provide the tools
and assistance needed to encourage students’ participation (Ntemngwa, 2018). The instructor also

provides assistance to students and encourages them to try out new ideas and solutions, fosters
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cooperation, and establishes activity assessments in collaboration with the students (Alimisis,
2019). The study of Bernstein et al. (2020), had revealed three key elements that influenced the
integration of robotics in the curriculum which includes motivation, design decision and
approaches to sustain the implementation of robotics.

Public education did not keep paced with the fast changing technology. Several education
innovation, such as education robots, manufacturers’ movement and digital production, can bring
about improvements in formal education that should be brought into regular educational
classrooms and, must be made accessible to all students (Montemayor, 2018). Creating of robots
offers integrated learning environments in which students may meet a variety of STEM concepts
and ideas from other areas of study in contextual manner. The use of robots can create a non-
traditional educational setting that stimulates the curiosity, learning excitement, inventiveness
and self-confidence of students (Eguchi, 2017). STEM education may be increased by
developing an efficient, industry-oriented training program on educational robots and the
efficacy of the implementation of robotics in education depends on the learners capability to

adopt, sustain, maintain, enhance and transfer the technology (Sergeyev et al., 2016).

2.6 Components of Robotics Education

Better training leads to greater benefits (Leeuw, 2009). Teachers must be trained first
with robotics to make them competent, skilled and confident to teach their students (Negrini,
2018). Teachers who undertake professional development are more inclined to interact with
others through a wider range of teaching techniques (Tallis, 2009). Training is a critical
component in achieving goals and is likely to accomplish its objectives and increase
productivity. It is an important approach to retain competent teachers. Therefore, training and re-
training of teachers is necessary to achieve the goals (lyewa & Gberevbie, 2017) of employing
robotics in the curriculum.

A robot is not sufficient to develop skills in the classroom. Teachers need materials,
appropriate models, instructional methods and didactic exercises that are essential aspect in the
introduction of robotics into classrooms (Negrini, 2018).

The proper educational philosophy, curriculum, and learning environment are some of the
key components that may contribute to the success of robotics in education. The curriculum
influences learning outcomes and technological alignment with successful learning theories. It

also serves as the foundation of educational robotics, and it is essential to include basic learning
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concepts as well as to provide qualitative and quantitative performance indicators for expected

outcomes and curriculum validation (Alimisis, 2013).

2.7 Impact Assessment and Feedback

Impact assessment plays a significant role in achieving better outcomes and identifies
important issues on training efficacy, adaptability and cost-effectiveness. It also allocates
resources where the most developmental effects may be achieved (Leeuw, 2009).

Success must be defined and rubrics must be utilized before conducting evaluation to
determine levels of performance detail the evidence obtained and summarize acceptable
conclusions on the effectiveness of the program. Moreover, lack of systematic approach of
assessment has high risk of obtaining incorrect information and inaccurate judgments (Peersman,
2015).

Feedback systems have a significant positive relationship with training efficiency as they
help to identify the gaps between the trainees' present and future skill requirements. Feedback
may also provide information on the correctness, timeliness, appropriateness and, accuracy of the
training objectives (Oludeyi, 2018).

3. Methodology

The study used descriptive research design. It is descriptive in nature as it aimed to
recognize the impact of the implementation of the project and the LSPU Extension Services
Evaluation Survey Questionnaire was utilized to assess the efficacy of the project. In assessing
the implementation of the project, the extension evaluation tool was used using the parameters
on meeting the expectations, attainment of the objectives, training/ workshop content, activities
included, methodologies, instructional/ presentation aids, choice of resource persons/ panellists,
training management team and training facilities and services.

The respondents of the study were composed of 25 teachers from different public schools
in one city in the Philippines. Most of the participants who attended the 5-day training on
RoboTeach Project were dominated by males whose civil status is single. Males were more
inclined to believe that robot have or will have their own desires, preferences, intentions and
future goals than females (Briggs & Scheutz, 2014). The participants were selected by the key
officials and coordinators of DepEd and those teachers who participated in the project were

mostly designated as teacher | who were still on progress and in their early moments of teaching
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students supported by the data that most of them are 1-5 years in the service. It implies that the
division have selected younger teachers that they believe were more familiar on computers and
modern technology and they are the one’s who are eager to learn new concepts and are interested
in learning robotics. They were also currently taking their master’s degree which posted their
interest to grow professionally and by taking into account their participation to RoboTeach will
contribute as well to their motive. The teacher-participants of the training were mostly
professionals who passed the Licensure Examination for Teachers and only some has attended at
least one training related to robotics. These baseline information from the teachers serve as bases
for the extensionist in the CIT and CTE to conduct RoboTeach Training for DepEd teachers.

The data were analyzed using descriptive statistics such as frequency count, per cent,
weighted mean and standard deviation to determine the level of efficacy of the project. In finding
out if, there is a significant difference among their level of satisfaction from day 1 to 5 of the
training sessions; the Analysis of Variance (ANOVA) was used.

The research procedure comprised five stages. The first stage focused on the assessment
of the skills and needs of the participants that became the basis for the implementation of the
project. Second, is the actual implementation composed of a 5 days training and 5 days product
development and consultation. To determine the efficacy of the project, culminating activity was
conducted after the training and the actual output of the participants were showcased thru
Robotics Olympics. Lastly, an evaluation was conducted to determine the level of satisfaction
and efficacy of the training as perceived by the teachers.

4. Findings and Discussion

As revealed in the conducted evaluation of the project (Table 1) which renders training
service to the DepEd teachers, participants are very satisfied from Day 1 to 5 that the project met
the expected outcomes of the RoboTeach Project. The training session provided actual
demonstration and hands-on practice on basic programming, hardware interfacing and, product
assembly which were effectively met by the training. Achieving these expected deliverables
would help them apply and further explore the concept in a broader perspective (Javed, Muneer
& Anuar, 2013).

The participants are very satisfied that the objectives set in the training were attained
from Day 1-5. The performance and outputs of the participants during the culminating activity in
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the Robotics Olympics showed that they have learned the theories and concepts of electronics,
fundamentals of microcontroller, programming, product assembly and test. The training
objectives that are carefully planned would lead to a sustainable implementation of the project
being imposed (lyewa & Gberevbie, 2017).

Table 1

Level of Satisfaction on the 5-Day Training

. . L Day 1 Day 2 Day 3 Day 4 Day 5
Satisfaction Criteria

Mean SD Mean SD Mean SD Mean SD Mean SD
Meeting the Expectations 3752 0.44 3.88° 0.34 4.00® 0.00 4.00® 0.00 3.962% 0.20
Attainment of Objectives 3.79% 041 3832 0.38 4.00% 0.00 4.00% 0.00 4.00% 0.00
Training/ Workshop contents 3.882 0.34 3832 0.38 4.00% 0.00 4.00® 0.00 3962 0.20
Activities Included 3.832 0.38 3.882 0.34 4.00* 0.00 4.00®8 0.00 3922 0.28
Methodologies 3752 044 383° 038 4.00® 0.00 4.00*® 0.00 3922 0.28

Instructional/ Presentation Aids 3922 028 3.96* 0.20 3.96® 0.20 4.00® 0.00 3.96% 0.20

Cholte Of Resource Persons/ 388 034 383* 038 4.00° 000 400° 000 400° 0.00

Training Management Team 3.79% 041 392® 028 4.00*® 0.00 4.00® 0.00 3.962 0.20
Training Facilities and Services 3832 038 3.922 0.28 4.00® 0.00 4.00® 0.00 4.00% 0.00

Overall 3.822 0.33 3.882 0.28 4.00®8 0.02 4.00% 0.00 3962 0.11

Legend: (a) 3.50-4.00 Very Satisfied; (b) 2.50-3.49 Satisfied; (c) 1.50-2.49 Somewhat Satisfied; (d) 1.00-1.49 Not Satisfied

In addition, the participants are very satisfied to the delivered contents during the
training. There were 5 mentors who have shared their knowledge and skills to participants with
regards to programming, designing and assembling of robots. The content delivered in the
training that is closely connected to the rationale of the activity capacitates the participants to
master the expected competency about robotics (Ospennikova, et al., 2015; Agatolio, et al.,
2016).

The activities that are initiated in the training program were rated with very satisfactory
level. This means that the organized activities, where the required skills are well applied are
acknowledged to be helpful among them. Participants performed manual soldering, resistor color
coding, testing and circuit assembly which is the foundation for them to build their robot. Having
hands-on activities in certain robotics training helped participants to realize its effectiveness and
applicative meaning (Ziaeefard, et al. 2017; Kaloti-Hallak, 2014).

Similarly, the methodologies used by the facilitators in the conduct of the training were

found to be very satisfactory. From the start of the program until the end, the facilitators well
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planned every single action they have to work on. Despite the current situation of community
quarantine, the program was initiated effectively through online platforms. It is manifested that
when the generalized methodology used in a particular robotics training it enables a more
structured process in learning the required goal of the activity for potential better results
(Nurbekova, et al., 2018; Du, Wang, Li, 2020).

It is revealed also in the table that the instructional resources and presentations used by
the trainers are very satisfactory. It upholds clear discussion with minimal animation and designs
which appeals the most the teacher-participants since they are already professionals. The experts
proofread and reviewed the PowerPoint presentation used in the training to ensure that the
contents were clear, simple and relevant to the learning objectives specified in the training plan.
Presentations with minimal distractions to the viewers are more interesting to be shown and can
be easily understood and considerably more professional (Jones, 2003; Shehata & Strombéck,
2013). The teachers also appreciated the provided RoboTeach Module that they have used as
guide during their training journey. Teachers need materials, appropriate models, instructional
methods and didactic exercises that are essential aspect in the introduction of robotics into
classrooms (Negrini, 2018).

Furthermore, the choice of resource persons/panellists in the training is very satisfactory.
This means that the selection of the dean of the college and the extension project head is truly
commendable. The trainers chosen to deliver are experts in their chosen field who are credible to
deliver the topics covered in the training. The success of the training lies on how the resource
persons well shared the contents if the training who are knowledgeable, skilled and experts of the
topic held to them (Wisshak & Hochholdinger, 2018; CEDEFOP & European Commission,
2016).

It is reflected in table 2 that there is no significant difference among the level of
satisfaction of the respondents from Day 1 to 5. The computed p-values that are greater than 0.05
level of significance include meeting the expectations (p=0.139), attainment of the objectives
(p=0.954), training/ workshop content (p=0.064), activities included (p=0.104), methodologies
(p=0.104), instructional/ presentation aids (p=0.729), choice of resource persons/ panellists
(p=0.086), training management team (p=0.392) and training facilities and services (p=.086).
This implies that there is a consistent level of satisfaction from day 1 to 5 from each of the

constructs of assessments. It is evident that the activity was found very satisfactory and it has
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achieved the deliverables in every session. The training facilitated by the CIT on RoboTeach is

effective and is commendable to be sustained.

Table 2

Test of Significant Difference among the Level of Satisfaction from Day 1 to 5

Sum of Mean

ANOVA Analysis df F Sig.
Squares Square
Meeting the Expectations Between Groups .383 4 .096 1.775 139
Within Groups 6.208 115 .054
Total  6.592 119
Attainment of the Objectives Between Groups .033 4 .008 .169 .954
Within Groups 5.667 115 .049
Total 5.700 119
Training/ Workshop Content Between Groups .550 4 138 2.286 .064
Within Groups 6.917 115 .060
Total  7.467 119
Activities Included Between Groups .533 4 133 1.968 104
Within Groups 7.792 115 .068
Total  8.325 119
Methodologies Between Groups .533 4 133 1.968 104
Within Groups 7.792 115 .068
Total  8.325 119
Instructional/ Presentation Aids Between Groups .083 4 .021 .509 729
Within Groups 4,708 115 041
Total 4.792 119
Choice of Resource Persons/ Between Groups 133 4 .033 2.091 .086
Panelists Within Groups 1.833 115 .016
Total 1.967 119
Training Management Team Between Groups 167 4 .042 1.036 392
Within Groups 4.625 115 .040
Total 4,792 119
Training Facilities and Services Between Groups 133 4 .033 2.091 .086
Within Groups 1.833 115 .016

Total 1.967 119

The success of the training lies on a well-planned action of the facilitators. If all potential
needs of the training are satisfied through a well-noted plan considering several aspects like
trainers, activities to be administered, methodologies to execute, management parameters and
others, it likely contributes to attain success of the training program (Darling-Hammond, Hyler
& Gardner, 2017). If all the teacher-participants are involved and engaged well in the training,

such that participants were given time to engage in the style or manner of training delivery, given
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interactive presentations and a more contextualized robotics applications, it would help the

facilitators realize more the success of the training program (Papadakis, et al., 2021).

Table 3

Level of Success of the RoboTeach Project

Indicators Mean SD Interpretation

Consultation 3.95 0.12 Very Successful
Culminating Activity 3.99 0.07 Very Successful
Overall 3.97 0.10 Very Successful

Legend: (a) 3.50-4.00 Very Successful; (b) 2.50-3.49 Successful;(c) 1.50-2.49 Somewhat Successful; and (d) 1.00-1.49 Not
Successfu/

The results of the evaluation as gleaned from table 3 revealed that the consultation
conducted during the implementation of RoboTeach Project was very successful. The
participants' inquiries were addressed, and the trainers' advice assisted the participants in
optimizing their productivity. Whenever students have challenges in developing and executing
problems, instructor needs to provide support to enable the student to accomplish the project
tasks (Flores, 2006) and the success of a training process is determined by the relationship
between the teacher and the learner (Assadi et al., 2019).

It can also be observed from the table above that the culminating activity was very
successful. One of the highlights of the project was the Robotics Olympics whereas the
participants exhibited their skills in programming, design and assembly of robots. The participant
acquired and applied what they have learned during the training as manifested by their
performance and skills demonstrated during the activity. A final project or requirement provides
simpler and effective measurement, enhances the reliability of the study and improves the

accuracy of the results (Schina et al., 2020).

5. Conclusion

The RoboTeach Extension Project trained the teachers on robotics education through
training session, demonstration and hands-on activities that include the basic theories and
concepts of electronics, software and hardware interfacing, programming, designing and robot
assembly. The study examined the effect of the project's implementation using feedback obtained

from the clientele served in order to determine the extent of its implementation. The training



ISSN 2719-0633 (Print) 2719-0641 (Online) | 93

demonstrated the competence and creativity of the participants. As a result, the project met the
expectations of the clientele and viewed that the overall implementation of the project very
successful. There was also no significant difference found among the level of satisfaction with
the project’s implementation. The study has manifested that the project was carried out
effectively. Thus, it is recommended that the project be sustained and the robotics be integrated
in the education. It is also highly recommended to target more participants of the study by
identifying those secondary teachers who are engage in technology related subjects since it was
depicted that it is limited to 25 key officials and coordinators chosen to represent the school.
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