
Project Goals 
This project’s aim is to measure preservice teachers’ subject 
matter knowledge (SMK) and knowledge of student 
misconceptions (PCK-M or KOSM) in the subject area and at 
the grade level for which they are planning to teach, and to 
learn when and how these types of knowledge are acquired.  
Major Accomplishments:  
1. Three rounds of 
recruitment and 
administration of surveys 
netted 1,717 preservice 
teachers in the science 
methods classroom of 131 
professors at 121 colleges 
and universities.  
2. Participants completed an online demographic survey, 
then one or more of the 13 MOSART content assessments 
(across three grade bands and four content areas). 
3. Data collected from all participating pre-service educators 
were prepared for analysis by data cleaning the data and 
preparing a canonical dataset suitable for statistical analysis.  
3. Analyzing the dataset to understand the ecology of 
preservice educators and answer research questions: 

• What is the strength of subject matter knowledge 
(SMK) of preservice teachers in the field and for the 
grade-level that they plan on teaching?  

• What is the strength of a key type of pedagogical 
content knowledge in preservice teachers, their 
knowledge of the non-scientific ideas that their future 
students will hold referred to as PCK-M?  

• What is the strength of science teacher identity in 
preservice teachers, their view of themselves as 
teachers of science?  

• What high school and college experiences predict 
higher values of SMK, PCK, and STI? 

4. Initial dissemination of findings. An NSTA workshop for 
and webinars provided professional development 
opportunities for educators to learn about the ecology of 
pre-service educators across the country. 
5. Website development. We have begun to create a website 
for preservice teachers and their instructors which includes: 
electronic versions of all assessments used in the research 
study; a literature review of pre-service science education 
studies and programs, including video clips of Method’s 
instructors using project resources; and findings of the 
research study. 
6. Advisory Board Meetings. Brought all advisors up to date 
with the project and solicited help with difficult issues, 
reviewed study findings, and guidance concerning 
additional avenues of analysis. The advisors also 
recommend venues for conference presentations and article 
publication as well as other forms of dissemination based on 
the research findings.  
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Demographics 
Grade Band Female    Male Total 

Elementary 1,109 97 1,206 
Middle 109 28 137 

High  92 57 149 

 1,310  182  1,492 
 
 

Comparison of preservice and inservice teacher SMK show gradual and continuous 
growth with a mean score topping out at 75% for MOSART Teacher Assessments.  

Modeling Identity and Teacher Knowledge:  
Variable Treatment Single Multiple 

College Experiences  
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Read/Watch STEM non-fiction  +   +       
Read/Watch STEM-related entertainment  +   +       
Use education materials or resources  +       -   
Follow STEM on social media + -     -   
Take part in STEM-related 
extracurriculars 

+ - -   - - 

Attend STEM event/programs + -         
Attend STEM-related lectures or talks 
outside of school  

+ -         

Take STEM-related courses/workshops 
outside of school 

+ - -       

Think about how science explains 
everyday experiences  

+ + + + +   

Visit libraries, science and nature centers, 
museums 

+ + +   + + 

Talk about STEM with family + + + + + + 
Talk about STEM with friends + + + + + + 
Talk about STEM with those with 
opposing views  

+     +    

Tutor in a STEM content area +     +    

Ed
 co

ur
se

s Introduction to Education/Foundations 
of Education 

+           

Introduction to Science/STEM Education +     +     
General Methods +           
Science Methods + N N + N N 

Independent Study + - -   - - 

   

General Science/Integrated Science   N N   N N 

Earth Science/Geology + N N + N N 

Space Science/Astronomy + N N  N N 

Biology/Life Science + N N  N N 

Chemistry + N N + N N 

Physics + N N  N N 

Mathematics/Statistics   N N  N N 
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Observe in a Classroom +        
Discuss lessons taught by mentor teacher + +      
Plan/discuss lesson taught by you with 
mentor 

+        

Interact directly with students with 
during a lesson 

+ +      

Co-teach a lesson +        
Evaluate student work + +      
Teach a lesson on own + + +    
Plan a lesson + +      
Discuss your own teaching experiences 
with others 

+ +      

Take part in a non-traditional field 
experience 

+        

Note. The OST experiences, education courses, STEM courses, and 
teaching experiences were incorporated into single variable (with 
controls) and multiple regression comprehensive models (with controls) 
for analysis (STEM courses, and Science Methods course were excluded 
in SMK and PCK analyses). The dependent variable used for science 
teacher identity is “I see myself as a science teacher” (1: “No, not at all” 
to 6: “Yes, very much”). The dependent variable for Subject Matter 
Knowledge (SMK) is the average score of science knowledge for all 
students across all MOSART tests taken. The dependent variable 
for Pedagogical Content Knowledge (PCK) is the average score of 
students’ knowledge of misconceptions for all students across all 
MOSART tests taken. To allow scores from different tests to be compared 
on a common scale, which facilitates interpretation, both SMK and PCK 
scores have been standardized for each test. 
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