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Abstrat

The purposes of this research were: 1) to study the effects of PTRU Model-
based instruction on developing deep conceptual understanding in physics; 2) to
compare pre-service teachers’ professional competencies; and 3) to survey their
opinions on professional competency development. The target group consisted of six
purposively selected second-year pre-service physics teachers from Chiang Rai
Rajabhat University. Research instruments included four lesson plans based on the
PTRU Model for the course "Specialized Physics Laboratory 1" (PHYED2207) focusing on
electromagnetism, a deep conceptual understanding test, a professional competency
assessment (teamwork, technology capability, and strategic communication), and an
opinion questionnaire. Data were analyzed using mean, standard deviation,
percentage, and qualitative content analysis.

The findings revealed:

Deep Conceptual Understanding: Pre-service teachers’ post-test scores (77.22%)
significantly exceeded their pre-test scores (37.22%). Qualitative results indicated a shift
from rote memorization to systematic conceptual explanations of electromagnetic
phenomena, such as Ampere’s Law, Hall Effect, and Maxwell’s Equations.

Professional Competencies: Post-instruction competency levels (Mean = 4.38,
"High") were significantly higher than pre-instruction levels (Mean = 2.77). The highest
growth was observed in "Technology Capability" (Mean increase = 2.00), followed by
"Teamwork" and "Strategic Communication."

Opinions: Overall, pre-service teachers’ opinions toward the PTRU Model
were at the highest level (Mean = 4.67, S.D. = 0.49). They particularly highlighted the
model's effectiveness in developing strategic communication and questioning skills to

foster deep conceptual understanding.
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