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Introduction

• The study provides a nuanced picture of the 
nature of the content and content teaching 
challenges preservice elementary teachers 
encounter. 

• These challenges are in one high-leverage 
content area: matter and its interactions. 

• The nature of the challenges can inform how 
teacher educators address these challenges in 
their work preparing elementary science teachers.

• Specifically, they can provide guidance on 
teachers’ nuanced understandings, areas for 
further support, and the experiences and 
interpretations teachers bring to reasoning tasks.

• Need assessments of science teachers' content knowledge for 
teaching (CKT) that can be used on a large scale

• CKT includes both subject matter knowledge and practice-
based knowledge tied to teaching

• Teachers with advanced CKT tend to have higher instructional 
quality, which directly impacts student learning (Davis et al., 2006; Kam 
Ho Chan & Hume, 2019; Roth et al., 2011; Sadler et al., 2013; Schneider & Plasman, 2011) 

• There is a need for more research around preservice 
elementary teachers’ CKT for the content area of matter and its 
interactions

• Current study used CKT assessment items to understand 
preservice teachers’ challenges around the science content 
and science content teaching

Findings Sample CKT Item

Methods & Analyses

• Participants: 79 elementary preservice teachers (PSTs) and 7 
in-service teachers. Among PSTs, 96% identified as females, 
78% as White; 2/3 were/are majoring in elementary education

• Interviews: Participants took part in semi-structured cognitive 
interviews in which they reasoned about 8-10 sample CKT 
items (see upper right box for an example). For each item, 
participants described their reasoning for selected and non-
selected answer options.

• Analyses: Used CKT items where more than 50% of 
participants’ responses showed content (127 responses) or 
content teaching challenges (45 responses). Used inductive 
qualitative coding for item responses with iterative examination 
and subsequent rounds refining the categorical themes. 

Discussion

Research Question #1: What is the nature of the content challenges participants 
encounter when responding to practice- based CKT matter assessment items? 

Research Question #2: What is the nature of the content teaching challenges 
participants encounter when responding to practice-based CKT matter assessment 
items? 

Table 1: Specific Science Content Challenges Examples of Science 
Content Challenges that 

are related to 
Understanding of 
science concepts

Table 2: Specific Science Content Teaching Challenges

Sample Participant Responses 
for Item (to the right) 

“So the continuous views the one 
where they have a good 
understanding of matter and then 
the particulate view would be the 
students who just at that moment 
may have come up with
something. Or maybe they've 
always had it and it's just not 
correct.” (PST 47)

“…they hold a continuous view of 
matter. So maybe that means 
they know that this exists for 
everything rather than just one 
thing. I think that's what that 
means.” (PST 48)

Example of Science
Content Teaching 
Challenges that are 

related to Recognizing 
grade-level 

appropriateness of 
content or task

PST 52 says, “So for the 
simulation, it looks like 
they're doing the long 
conservation of mass 
and a chemical reaction. 
Which this is not going to 
address the 
misconception because 
this is no longer talking 
about really water and 
sugar." The PST does 
not address that this 
simulation is too complex 
for 3rd graders.

The expected 
justification for this 
item includes one 
component for each
response option:

For Hani: Mentions 
that “liquid clay” part 
of statement is 
evidence of a 
continuous view of 
matter.

For Peni: Mentions 
that this student’s 
belief that the clay 
can be continuously 
divided is evidence 
of a continuous view 
of matter.
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