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Motivation & Purpose 

 Future elementary teachers need to be aware and adept 

at constructing and evaluating arguments 

 Little research on: (1) argumentation in context of 

physics and (2) kinds of resources students bring to bear 

when constructing or evaluating arguments 

 Purpose: To investigate how future elementary teachers 

incorporate formal, experiential, and other resources 

(Hammer, 2000) into their written arguments 

Introduction 

 Argumentation is a key scientific and engineering practice 

in NGSS. 

 Argumentation can facilitate learning, but mechanism of 

how argumentation facilitates learning unclear. 

 Students need prompts to facilitate argumentation 

Research Questions 

 What kinds of resources do future elementary teachers 

incorporate in their arguments? 

 What additional resources, if any, do they use in their 

rebuttal statements that they did no use in their claim 

and justification? 

 To what extent are these resources applied in 

productive, scientifically appropriate ways? 

Data Source & Analysis 

 Participants: 168 future elementary teachers 

 87 Evaluate Condition & 79 Construct Condition 

 Written responses to an argumentation tasks were 

openly coded for resources 

 Conceptual quality coded as (Zohar & Nemet, 2002): 

 Justified, Adequate, or Problematic 

Discussion & Implications 

 Argumentative prompts (APs) can help students activate 

a wider repertoire of reasoning resources than merely 

asking them to provide an answer and explain their 

reasoning.  

 Prompts to consider counter positions and rebuttals to 

counter positions can be a useful tool to facilitating 

students to activate a wider range of resources.  

 For about one-quarter of these students, the task of 

constructing these rebuttals to hypothetical counter 

positions, results in the inappropriate use of these 

additional resources. 

 Instructional Implications for APs: 

 Can be useful in facilitating students to bring to bear 

previously inert experiential knowledge in the form of 

new resources and ways of thinking about the 

problem, useful for future teachers.  

 May have value as a diagnostic tool  to reveal that 

students may not necessarily use resources in 

scientifically appropriate ways and therefore may 

reveal alternative student conceptions about a topic.  

Resources Used Brief Description 

Time Increase Air bags increase time of collision 

Equation Force = Momentum Change / Time 

Divide by Larger Number In the equation above, you divide 

by a larger number, so force 

decreases 

Slow Down Airbags cause you to slow down 

Force Decreases Airbags decreases the force on you 

Material Nature Refers to softness of the airbag 

Makes you Stop Airbags make you stop moving 

Same Speed (Momentum) Same speed (momentum) change 

with or without airbag 

Force (Not) Transferred You do (not) transfer force to airbag 

Barrier Airbags are a barrier to your motion 

Do Experiments (Show Videos) Children can do (see) an 

experiment (video) to help 

understand concept 

Construct Argumentation Task 
As a student teacher you are asked to accompany your 

elementary class on a school trip in a car.  A kid notices a sign 

about a passenger side airbag and asks.  “Why do cars have 

airbags?” 

What is your answer? Construct an argument to justify your 

answer.  Remember to consider: 

• What reasons and evidence support your answer? 

• What is a reasonable alternative answer that an elementary 

kid may provide? 

• What reasons may the elementary kid provide to support their 

answer? 

• How would you help the elementary kid understand that their 

position is incorrect, and your position is correct? 

Evaluate Argumentation Task 
As a student teacher you are asked to accompany your elementary class on a school trip in a car.  A kid 

notices a sign about a passenger side airbag and asks.  “Why do cars have airbags?” Two other kids 

jump in to respond. 

Amy:  “With an airbag you don’t go as fast, so if you hit the front in a crash you won’t get as hurt.” 

Ann:  “No, that’s not true.  With an airbag you still go as fast, but you don’t slow down as much, you 

keep going.” 

Which answer above do you agree with?  Or do you have another answer? Explain and justify your 

answer.  Remember to consider: 

• What reasons and evidence support your answer? 

• What is a reasonable alternative answer that an elementary kid may provide? 

• What reasons may the elementary kid provide to support their answer? 

• How would you help the elementary kid understand that their position is incorrect, and your position 

is correct? 


