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Modeling Instruction in Physics (Mechanics) 

(2 Week AMTA Workshop) 

EDUO 9570: 1 – 4 Graduate-Level Credits 

 

 

 

Course Overview: 
 

The Modeling Instruction in Physics is designed to train current and future teachers in the use of 

Modeling Instruction in a high school Physics course. Modeling Instruction organizes each 

course around a small number of scientific models that form the content core of the discipline, 

thus making the course coherent.  

. 

 

Course Description: 
 

This course is designed to train current and future teachers in the use of Modeling Instruction in 

physics, which corrects many weaknesses of the traditional lecture-demonstration method of 

teaching science, including fragmentation of knowledge, student passivity, and the persistence of 

naive beliefs about the physical world. Unlike traditional approaches to teaching science, in which 

students wade through an endless stream of seemingly unrelated topics, Modeling Instruction 

organizes each course around a small number of scientific models that form the content core of 

the discipline, thus making the course coherent. 

 

The main objective of the Modeling Method course is to acquaint teachers with all aspects of the 

modeling method and develop some skill in implementation. To that end, teachers are provided 

with a thorough set of written curriculum materials to support instruction organized into coherent 

modeling cycles. The physical materials and experiments in the curriculum are simple and quite 

standard, already available in any reasonably equipped biology classroom.  
 

To develop familiarity with the materials necessary to fully implement the curriculum in the 

classroom, we find that teachers must work through the activities, discussions and worksheets 

while alternating between student and teacher modes. Each of the units in the course manual 
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includes an extensive Teacher Notes section. Throughout the course, teachers are asked to reflect 

on their practice and how they might apply the techniques they have learned in the course to their 

own classes.  
 

 

 

Course Content & NGSS Standards 
 

NGSS Science and Engineering Practices 

1. Asking questions (for science) and defining problems (for engineering)  

2. Developing and using models  

3. Planning and carrying out investigations  

4. Analyzing and interpreting data  

5. Using mathematics and computational thinking  

6. Constructing explanations (for science) and designing solutions (for engineering)  

7. Engaging in argument from evidence  

8. Obtaining, evaluating, and communicating information 

 

HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the 

mathematical relationship among the net force on a macroscopic object, its mass, and its 

acceleration.  

HS-PS2-2. Use mathematical representations to support the claim that the total momentum of a 

system of objects is conserved when there is no net force on the system.  

[HS-PS2-3. Apply scientific and engineering ideas to design, evaluate, and refine a device that 

minimizes the force on a macroscopic object during a collision. 

HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s 

Law to describe and predict the gravitational and electrostatic forces between objects.  

HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current can 

produce a magnetic field and that a changing magnetic field can produce an electric current.  

 

The topics that will be addressed may include the following (not necessarily in this order): 

1. Scientific Methods  

2. Constant Velocity 

3. Uniform Acceleration 

4. Free Particle Model  

5. Constant Force Particle Model  

 

6. Two-dimensional Motion 

7. Central Force Particle Model 

8. Energy 

9. Momentum (Impulsive Force Model) 
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COURSE REQUIREMENTS: 

 

Workshop Attendance 

• Attendance and contributing to small and large group discussions is mandatory 
 

Laboratories and Physics Homework  

• Lab experiments will be completed both as students and teachers. 
 

Reading Reflections  

• Reading articles from physics education research (or general STEM education research).   

• Large group discussion regarding readings. 

 

Course Reflection Paper  
• Reflecion paper on the value of Modeling. 

 

Sample Lessons Completing sample lessons for three sessions of a typical K-12 or community 

college classroom, to include teacher notes explaining each lesson and student 

worksheet/description of activities. 

• Lessons should reflect Modeling pedagogy. 

• These sample lessons will be due at the end of the workshop 

 

 

 

 

 

Text and Required Reading: 
 

• In lieu of a textbook, we will be using the materials available via the American Modeling 

Teachers Association (AMTA).  Please go to http://modelinginstruction.org/  and scroll to 

the bottom to find the “JOIN AMTA” button.  Your names will be submitted to the 

membership administrator so that you can join as a “Student Member” for $30. 

Membership gives free access to all materials in physics, physical science, chemistry, 

biology, and middle school science for 1 year. 

• Software— Logger Pro from Vernier (www.vernier.com) will be used to graph and 

analyze data.  Logger Pro is available via myasu on the ‘My Apps’ link, and can be 

downloaded for either Windows or Macintosh operating systems. There is also a FREE 

APP for most cell phones and tablets (with fewer features, but still useful) available on 

google Play and iTunes, under the name Graphical Analysis from Vernier.   

 

 

 

 

 

 

http://modelinginstruction.org/
http://www.vernier.com/
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Course Assessment Rubrics 

  

Final grades will be based on the following point totals and percentages: 

A: 90-100% (270-300 points total) 

B: 80-89% (240-269 points total) 

C: 70-79% (210-239 points total) 

 

COURSE EVALUATION CRITERIA 

 

Attendance/Participation 20% 

Laboratories/Physics Calculations 35% 

Readings/Reflections/Discussions 30% 

Course Reflection 5% 

Sample Lesson 10% 

                                                                   Total  100% 

 

Attendance/Participation (20%):  
54-60 points 48-53 points 42-47 points 41-0 points 

Is a prompt and 

regular attendant; stays 

until the completion of 

the session; 

participates in group 

activities and 

discussion by asking 

questions and offering 

ideas during 

whiteboarding 

Is a prompt and regular 

attendant; arrives late or 

leaves early only with 

the prior notification of 

the instructor; 

participates in group 

activities and discussion 

by asking questions and 

offering ideas during 

whiteboarding 

Is usually but not 

always prompt and 

regular attendant; 

participates most of 

the time in group 

activities and 

discussion; listens 

when others talk but 

infrequently 

participates in 

whiteboard 

discussions 

Rarely 

participates in 

group activities 

and discussion; 

does not listen 

when others are 

talking; is absent 

without prior 

notification 

 

Laboratories/Physics Calculations (35%):  
105-95 points 94- 84 83-73 points 72-0 points 

Participant completes all 

experiments and works 

through solutions.  

Participant records 

reasonable attempts for 

all problems and 

questions on the 

worksheets, and includes 

alternative solutions 

where appropriate. 

Participant completes 

all experiments and 

works through 

solutions.  Participant 

records reasonable 

attempts for all 

problems and 

questions on the 

worksheets. 

Participant completes a 

majority of experiments 

and works through a 

majority of solutions. 

Participant records 

reasonable attempts for 

a majority but not all 

problems and 

questions.  

Participant does not 

complete a majority of 

experiments. 

Participant records 

few or no reasonable 

attempts for problems 

and questions on the 

worksheets. 
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Readings/Reflections/Discussions  (30%) :  
81-90 points 71-80 points 61-70 points 60-0 

points 
Participant records a clear, focused 

reflection about each unit covered, 

including thoughts on how the 

model has evolved based on the 

evidence collected. Entries include 

many additional suggestions for 

implementation, changes, and 

questions for Socratic dialogue and 

class discussion. 

Participant records a 

general reflection about 

each unit covered, 

considering both the 

student and teacher 

perspectives. Entries 

include a few 

suggestions for class 

discussion. 

Participant records 

reasonable 

reflections for a 

majority but not all 

of the units or from 

one of either the 

student or teacher’s 

perspective. 

Participant 

records few or 

no reasonable 

attempts on 

unit 

reflections. 

 

Course Reflection (5%) 
10-15 points 7-9 points 4-6 points 4-0 points 

Discussion is well-

reasoned and makes 

sense.  Paper shows 

thoughtful consideration 

of material. 

Fairly good use of 

logic.  Discussion 

illustrates less thought 

was put into it 

Some discussion 

but not a great 

deal of thought 

put into it 

Garbled 

discussion, lacks 

logical flow and 

little thought. 

 

Sample Lesson (10%) 
25-30 points 19-24 points 13-18 points 13-0 points 

Lesson represents 

Modeling  
Lesson has majority of 

modeling features 
Lesson contains a few modeling 

features, missing major point 
Lesson does not 

represent modeling 

 


