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In the study we are presenting, the effects of inquiry-based laboratories on the experimental 

competency of pre-service physics teachers have been analyzed. An experimental quantitative 
analysis method, the static-group pretest-posttest design, has been utilized. A total of 32 pre-service 
physics teachers participated in the experimental group. To observe the experimental competency 
level development of pre-service physics teachers, Physics Lab Inventory of Critical thinking (PLIC) 
test and experimental competency test were used (Walsh et al., 2019). The PLIC is a standardized 
assessment instrument to determine the degree to which students develop these skills through 
instructional laboratories. The PLIC test is composed of four scales (evaluating models, evaluating 
methods, suggesting following-ups and normalized score) and these scales aim to test a part of 
experimental competencies.  
 
Inquiry-based laboratory (IBL) is understood as an organization method in which learners use 
experiments to acquire knowledge and form personal competency in different openness levels. IBL is 
considered as an inquiry-based learning method in the experimental module to develop student 

engagement (Smallhorn et al., 2015). IBL approaches are more student-involved and develop the 
scientific process skills (Kolkhorst et al., 2001).  IBL attracts the active participation of students for 
experimental modules. Students prefer to study IBL over traditional laboratory (Parappilly et al., 
2013). IBL practices enable the learners who take part in the process to improve students' scientific 
process skills of pre-service science teachers (Yakar & Baykara, 2012). Therefore, in this study, we 
have used IBL in the General Physics Laboratory to develop students' experimental competency. 
 
Data obtained from data collection tools were evaluated using a variety of analysis methods available 
in SPSS 20. For the resolution of data and illustrating whether there was a meaningful difference 
between pretest and posttest scores, the PLIC test, experimental competency test, and paired 
Samples t-Test were used. In sum, the first result evaluated the effectiveness of IBL for the General 
Physics Laboratory course. IBL enhanced pre-service teachers' experimental competency. The 
second result is the development level of pre-service teachers’ behavioral indicators in the 
experimental competency framework. There were 14.63% pre-service teachers who achieved at 
behavioral level 3 and 85.37% pre-service teachers who achieved behavioral level 2. The most 
developed behavioral indicators of them were 1.3 Determine the purpose of the experiment and 2.1 
Determine the experiment instruments to be used; and the least was 2.7 Suggest ideas for improving 
equipment laboratory. 
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