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Technological, pedagogical, and scientific competencies
required for the implementation of robotics activities in
science education

Doaa Saad, Igor Verner, Rinat Rosenberg-Kima

Method Contribution of the

d

While the need for STEM workers is Participants. One hundred and twenty science teachers in middle schools from the Druze sector will Stu y

expected to continue to grow, there is participate in the teacher development program that will be given at the “Pisga” centers in the This research has the potential to
a negative trend in the selection of North of Israel. Also, five experts in the education robotics field and five experienced robotics
these professions among students teachers will be interviewed on robotics in education and the competencies required to teach

Introduction

identify the competencies required of

. . . teachers to implement robotics activities
(NGSS Lead States, 2013). Robotics science with robotics. in science education. This study will also

programs can be used to increase The teacher development program. A 30-hour teachers’ development program was designed to contribute to the literature on
students” comfort levels with STEM promote the science teachers’ acquisition of the competencies necessary to develop and

applications, contribute to the implement activities suitable for robotics education.
development of engineering and

computational thinking practices, 21st-

developing these competencies in
science teachers’ education. Another
theoretical contribution is to the TPACK
century skills, and interest in STEM- S model in th.e Conte.xt f)f.a comb.lnatlon of
related programs beyond high school two educational disciplines science and

(Saad & Verner, 2019; Ziaeefard et al. robotics. The study will explain teachers’
2017). Nevertheless, due to a lack of choice for integrating robotics activities

competencies and low self-efficacy, in science through correlations among
many science teachers avoid Lectures Laboratory sessions Robotics activities in the science teachers’ attitudes toward robotics

. . . on the principles of science-technology in which teachers build and program robotics classroom . . . .
|nC0rp0rat| ng teCh nOIOglcaI education and the basics of robotics models suitable for scientific education. The Implementation of robotics activities in the Usage In ed Ucathn, thEl r Self'Efflcacy,

accessories like robotics into their teachers learned ways to guide experiential science classroom, evaluation of the results, and their deve|opment of the

learning in combination with robotics activities and presentation of them to colleagues in the

lessons and prefer to teach in ) advanced program competencies required for integrating
traditional methods (Castro et al,, robotics  activities into  science

2018).
This study aims to identify the i . " ol
competencies needed for integrating The study may offer a model for

robotics  activities into  science Prellmlnary ReSUItS teachers” development programs that
education and develop a teachers’ prepares science teachers to integrate

development program for develop Teacher competencies required for using robotics in science education robotics activities in their classrooms. It
these competencies. will be possible to adjust the syllabus for

other disciplines within and outside
science education.

education.

We identified science teacher's competencies required for using robotics in science education,
focused on different aspects of the TPACK model (Koehler & Mishra, 2008):

Research Qu estions Table 1: Examples of competencies required for using robotics in science education

Competency type Competencies

1.What _ are . the _ teachgrs’ Technological knowledee Basic skills of robot building and programming.
competencies required for integrating g g Base robot troubleshooting skills.

rObOt'C_S activities  into  science _ Ability to analyze the activity sheets and to provide meaningful REfe re N CES
education? Pedagogical knowledge
2.What is the effect of a teachers’
development program on teachers’ Content knowledge
competencies for integrating robotics
activities into science education?

feedback, and ability to identify misconceptions
Content knowledge, practices, and strategies of scientists (as listed
Castro, E., Cecchi, F., Salvini, P., Valente, M., Buselli, E.,

for example in NGSS) Menichetti, L., Calvani, A., & Dario, P. (2018). Design and
Pedagogical and Content Selecting effective teaching approaches to guide students' thinking Impact of a Teacher Training Course, and Attitude Change

. . . . . Concerning Educational Robotics. International Journal of
and learning in science in robotics focused lessons.
knOWIedge g Social Robotics, 10(5), 669—-685.

. , Knowledge about using robotics for understanding and doin https://doi.org/10.1007/s12369-018-0475-6
Research dESIgn Technological and Content . 5 5 5 5 psif/dotore/ fs
science. Mishra, P., & Koehler, M. (2006). J.(2006). Technological

knowledge Use the science inquiry process to debug programs. pedagogical content knowledge: A framework for teacher

. fwh h s in th knowledge. Teachers College Record, 108(6), 1017-1054.
An understanding of where and when to use robotics in the NGSS Lead States. (2013). Next Generation Science

Technological and classroom. Standards: For States, By States.

ualitative research methods. The . : ; : //doi
a . Pedagogical knowledge Know how to use robotics to enhance students’ problem-solving https://doi.org/10.17226/18250
research methodology for the study is 2nd collaboration skills Saad, D., & Verner, |. (2019). A ROBOTICS WORKSHOP

an exploratory multi-case study. APPROACH FOR MOTIVATING MIDDLE SCHOOL SENIORS
To answer the first research question, The ability to design appropriate robotics activities for science TO STUDY HIGH SCHOOL PHYSICS. 4766—4773.

. : https://doi.org/10.21125/edulearn.2019.1186
we will collect data on the teachers’ education.

Technological Pedagogical, Ziaeefard, S., Miller, M. H., Rast i
. _ _ . . . . . ,S., - M. H., gaar, M., & Mahmoudian,
competencies by using literature review and Content Knowledge Know how to select effective robotics teaching approaches to guide N. (2017). Co-robotics hands-on activities: A gateway to

and interview experts in the education student thinking and learning in science in robotics focused lessons. engineering design and STEM learning. Robotics and
robotics field Connect robotics to real-world situations. ﬁt“ttpos’:‘/o/r;‘;‘_’;’éﬁtgr{‘g'lgzji:‘01_05:’2'017.07.013

To answer the second research

question, we will collect at each session
data on teachers’ observed
competencies as well as self-rating
guestionnaire.

The study will utilize a mixed-methods
approach combining quantitative and

Figure 1: Teachers' experience with robots
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