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Fatma is a former science teacher. She taught science for five years in 

elementary schools and eight years in middle schools in Turkey. She 

also worked as a Graduate Assistant in the Curriculum and Instruction 

Program between 2016 and 2020 at Kent State University. During her 

time at Kent State University, she has taught preservice secondary 

science teachers, preservice special education teachers, and 

preservice elementary teachers. Her research focuses on effective 

teaching and learning in science education and preparing high-quality 

science teachers. She has used mixed methods, quantitative, and 

qualitative research approaches for her scholarship. These include 

secondary in-service science teachers’ self-efficacy beliefs and 

implementation of inquiry, a validation survey about preservice 

elementary teachers’ self-efficacy about science and engineering 

practices, and preservice secondary science teachers’ cognition about 

teaching science through practice. Additionally, she has presented 

several papers at state and international conferences, including the 

National Association for Research in Science Teaching (NARST) and 

the Association for Science Teacher Education (ASTE).  

 

 

 

How a Science Methods Course Changes Secondary Preservice 

Science Teachers’ Self-Efficacy Beliefs about Science and Engineering 

Practices 

The new Framework recommends teaching science content through science 

and engineering practices. A science methods course should be aligned with 

the new Framework, because 92% of states in the U.S. have adopted NGSS 

and or NGSS-inspired standards. The purpose of the study is to understand 

how a science methods course impacts preservice science teachers’ self-

efficacy beliefs regarding their definitions of and implementation of 

individual science and engineering practices and examines which course 

elements the preservice science teachers perceive as impacting their self-

efficacy beliefs about science and engineering practices. Eleven preservice 

science teachers participated in this study. The TETSEP and TSI surveys, 

interview, open-ended questionnaire, microteaching reflections, 

microteaching videos, and practicum observation were used to collect data.  

The first cycle and second cycle coding (Saldana, 2016) were employed to 

analyze qualitative data, and descriptive statistics (mean, median, and 

standard deviation) and inferential statistics (Wilcoxon rank test) were used 

to analyze the TETSEP and TSI (Smolleck et al., 2006) surveys.  Several 

preservice science teachers improved their self-efficacy regarding the 

definition of Practice 2 (developing and using models), Practice 5 (using 

mathematics and computational thinking), Practice 6 (constructing 

explanations and designing solutions), and Practice 8 (obtaining, evaluating, 

and communicating information), but some of the participants decreased 

their self-efficacy regarding the definition of Practice 3 (planning and 

carrying out investigations) and Practice 4 (analyzing and interpreting data). 

Some preservice teachers’ examples of the implementation of Practice 6, 7, 

and 8 were not consistent with NRC’ s (2012) description, but they had a 

high sense of self efficacy regarding the implementation of these practices.  

Mastery experience, verbal persuasion, vicarious experience, and 

pedagogical content knowledge were sources of self-efficacy in this science 

methods course. 


		2020-06-29T06:58:07-0700
	Digitally verifiable PDF exported from www.docusign.com




