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Research Questions

How did the collaboration of Kazakhstani TE 

with peers and PD facilitators contribute to 

the impact of PD on their practice?

SubQ1: How did TE perceive the PD course?

SubQ2: How did TE practices change after 

PD?

SubQ3: How did TE perceived changes in 

student learning outcomes after PD?

SubQ4: How did TE beliefs about STEM 

education pedagogies change after PD?

Methods

• Multiple case study (Yazan, 2015)

• STEM faculty in 3 regional pedagogical 

university and 1 pedagogical college 

(n=46), participating in professional 

development

Data Analysis 

Findings
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Fixed Mindset 
& 

Growth Mindset

Introduction 
to 

STEM integration

STEM methods: 

peer instructions, 
ranking tasks, 

dramatic inquiry

STEM methods:

engineering design 
process, 
project-based learning, 
problem-based learning 

THEMES FOR 
ENGAGEMENT 

FOR PD

Thematic analysis (Braun & Clarke, 2006) 

using NVivo: 

• pre-PD survey responses

• STEM syllabi & action research plans 

developed and implemented by TE

• post-PD surveys responses

Perceptions of PD

Pre-PD: Expectations of “knowledge, skills 

and abilities”: 

• enhancement of what exists 

• acquisition of new

Post-PD: 

• enhancement of knowledge, skills, 

abilities and techniques

• acquisition of knowledge, skills, abilities 

and techniques

• collaboration with both colleagues and 

PD facilitators was helpful

Changes in STEM teaching practice
• making connections among disciplines

• making connections to practical 

examples

• activating students’ knowledge of STEM 

as a resource for learning 

Perceived changes in student learning 

outcomes 

• increase in students’ motivation & 

engagement

• students’ developing critical thinking & 

problem solving skills

• increase in learner autonomy and 

development of independent learning 

skills

Beliefs about STEM education  

Pre-PD: STEM education means:

• integration of subjects

Post-PD: STEM education means:

• integration of subjects

• one or more methods

• developing lifelong learning skills
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Discussion and Conclusion

• importance of collaboration in PD is in line 

with existing literature (Birman et al., 

2000; Shernoff et al., 2017; Owens et al., 

2018; Miedijensky & Sasson, 2022)

• STEM teacher knowledge and 

competencies are strongly related to their 

own learning experiences and attitudes 

toward learning (Belland, 2009; Nadelson

et al., 2013)

Research Problem

• Limited research on professional 

development (PD) for teacher educators 

(TE) (Milner-Bolotin, 2018; Murray, 2005; 

Tack et al., 2018; Trantiafillou et al., 

2021)

• Need to build capacity of Kazakhstani TE 

to prepare teachers for 21st century 

STEM pedagogies (National Research 

Council [NRC], 2012; Zaragoza et al., 

2021)

Theoretical Framework

Guskey’s model of professional 

development program (2002)  

Pre-PD survey (open-ended)

• Expectations about the PD
• Beliefs and perceptions of 

STEM education

November
2022

PD workshops
• Recorded online videos on new 

approaches in STEM education 
• Follow-up meetings with 

research team on approaches

February –
March
2022

April –
June
2022

Practical part of the PD

• TE developing syllabi and 
action research plans

• Research team review and 
guidance on the plans

• TE implementing plans 

July -
August
2022

Post-PD survey (open-ended)

• Perceptions of the PD
• Changes in classroom 

practices
• Beliefs and perceptions of 

STEM education

Phases of Data Collection
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