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EDUO 9573 

Introduction to Modeling Instruction Methods 

(12 Week AMTA Workshop) 

1 – 3 Graduate-Level Credits 

 

 
 

 

 

Course Prerequisites: 
  

Classroom teacher with interest in learning the technique of Modeling Instruction. 

 

 

Time Requirement: 
 

This is a 12-week course that meets twice weekly, two hours per meeting.  There will be an 

additional 3 hours per week necessary for reading, research & forum discussions. 

 

 

Course Overview: 
 

Introduction to Modeling Instruction will take on the topics of conceptual models, modeling 

instruction and more in a 12-week distance learning course that meets twice weekly, two hours per 

meeting. There will be weekly readings, ongoing asynchronous discussions, and a culminating 
group project  Participants will delve into the cognitive underpinnings of Modeling Theory—

reading about some of the seminal theories upon which it is based, engage in Modeling discourse 

and practice discourse management, watch video of Modeling classrooms and make sense of 

student thinking by watching them whiteboard and listening to them talk with each other.  
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Course Description: 
 

Introduction to Modeling Instruction will take on the topics of conceptual models, modeling 

instruction and more.  Participants will delve into the cognitive underpinnings of Modeling 

Theory—reading about some of the seminal theories upon which it is based, engage in Modeling 

discourse and practice discourse management, watch video of Modeling classrooms and make 

sense of student thinking by watching them whiteboard and listening to them talk with each 

other. We will look at how Modeling uncovers the spectrum of middle and high school science 

topics, exploring the storylines from the various disciplines, discussing the fundamental models 

of each of these disciplines with expert Modelers from physics, chemistry, biology, and middle 

school science. This is not a Modeling Workshop, but by the end of the graduate course you will 

have a good grounding in model-based cognition and instruction, and a working knowledge of 

how Modeling Instruction unfolds in the secondary science classroom 

 

The goal of this Modeling Method course is to provide a meaningful form of professional 

development for pre-service or in-service teachers using student-centered, inquiry-based, 

constructivist practices. Participants will frequently be asked to play two roles. First, they will be 

asked to take the role of a novice student in chemistry (similar to their actual students) as they 

perform all the laboratory investigations and problem solving that such students will be asked to 

do. Armed with a taxonomy of common preconceptions and misconceptions students hold will 

give participants a useful perspective from which they will be better able to address their own 

student’s learning obstacles. Second, they will be asked to play the role of the classroom chemistry 

teacher where they will be able to practice the techniques of managing student discourse, using 

Socratic dialogue, and general classroom management in an inquiry-based classroom. 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. The principles learned here can be readily 

transferred to any other sort of classroom instruction.   

 

 

 

Course Objectives:\NGSS Content & Teaching Standards Addressed 

 

 
Through successful completion of this course, teachers will 

  

• To provide students with as thorough grounding in the theories in which Modeling 
Instruction is grounded.  

• To familiarize students with the classroom practices of Modeling Instruction, the 
rationale for these practices, how and when they are used and what the expected 
outcomes are. 

• To give students weekly opportunities (contextualized in physics, chemistry and biology) 
to experience Modeling strategies and, insofar as it is possible, to learn as students learn 
in a Modeling classroom. 

• To provide students with an opportunity to use what they are learning about modeling 
Instruction to design an instructional sequence for science learning using models and 
modeling. 
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• To guide students in the use technology as a cognitive tool to support teaching and 
learning. 

• To provide students with a forum to discuss their own efforts to implement Modeling 
Instruction and/or share insights into student thinking and learning in their own 
classrooms to whatever extent they are able. 

• Students will be able to design instructional sequences based on learning theory, 
addressing fundamental concepts and skills in their chosen content area. 

• Improve their instructional pedagogy by incorporating the modeling cycle, inquiry 

methods, critical and creative thinking, cooperative learning, and effective use of 

classroom technology, 

• Experience and practice instructional strategies of model-centered discourse, Socratic 

questioning/whiteboarding, and coherent content organization, 

• Strengthen local institutional support as school leaders in disseminating standards-based 

reform in science education, 

• Increase their skill in all eight scientific practices recommended by the National Research 

Council in “A Framework for K-12 Science Education.”  

• The development and use of models are at the core of the NGSS Science and Engineering 

Practices. 

 

 

 

 

 

 

 

 

Course Relation to NGSS Content & Teaching Standards: 
 

The NGSS standards addressed in this course are: 

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 

 

 

 

Course Assignments & Required Content: 
 

Read weekly readings and participate meaningfully in in-class discussions (30% of your final 
grade) 
Culminating Project (60% of your final grade-chose this by the end of class in week 4)  
Participate in online discussion forum outside class time (10% of your final grade-do this 
weekly). Each week you will have 48 hours after the end of class to post an (intelligent) 
question that remains unresolved in your mind following class discussion of the week’s articles. 
The class leader(s) for that week’s discussion will respond to each question posted. 
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Tentative Course Reading Calendar  
This synchronous distance learning course will meet online from 7 PM to 9 PM twice weekly on 
Mondays & Wednesdays from 1/14/2019 to 4/3/2019. Some readings will be altered based on 
how the discussions unfold.  
 
Tentative Course Calendar (listed weekly) 

1. January 7, 2018 - optional setup and practice on GoToTraining (about an hour) 
2. January 14, 2018 –Modeling, Cognition and Instruction – an overview of the Modeling 

Theory of Cognition and its theoretical underpinnings; the Modeling Method of 
Instruction; what is a model? Culminating group project will be described. 

3. January 21, 2018 – (Physics context) How is learning structured, the Modeling Cycle, 
what is modeling? Designing the learning environment. Modeling in middle school, high 
school and college—similarities and differences. 

4. January 28, 2018 – (Physics context) Whiteboards, whiteboarding, distributed cognition, 
representing as a means of exteriorizing student thinking. The model-so-far, “model of”-

> “model for” , pedagogical content knowledge: misconceptions/naïve beliefs 
5. February 4, 2018 – (Physics context) Classroom culture, classroom discourse, Teacher 

talk, student talk, sense-making. 
6. February 11, 2018 – (Physics context) Metaphors, analogies and conceptual blending. 

Model application, model summary, the fundamental conceptual models of physics, 
sequencing models. 

7. February 18, 2018 – (Chemistry context) – Cognitive linguistics, reference frame, the 
utility of storyline(s), technology in the Modeling classroom.  

8. February 25, 2018 – (Chemistry context) – representing and representational tools, 
making sense of invisible things. Culminating project teams must be formed and a 
model chosen by each team. 

9. March 4, 2018 – (Chemistry context) – board meetings, whiteboarding mediated 
discourse in chemistry, teacher notes, task design 

10. March 11, 2018 – (Chemistry context) – assessing model coherence, the fundamental 
models of chemistry. 

11. March 18, 2018 – (Biology context) – Modeling complex systems–what to represent—
helping students know what to pay attention to. 

12. March 25, 2018 – (Biology context) Design of the learning environment, part 2: 
motivation and goal theory. 

13. April 1, 2018 – (Biology context) Scientific reasoning, communication and learning. 
14. April 8, 2018 – (Biology context) Perspectives in biology and how they affect your 

thinking about the fundamental models of biology, putting it all together—implications 
for instruction. 

15. April 15, 2018– Final presentations. 
16. April 22, 2018 – Final presentations. 
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Course Assessment Rubrics 
  

Final grades will be based on the following point totals and percentages: A: 90-100% 

B: 80-89% C: 70-79%  
 

Readings ( 30% of course grade) 

81-90 points 72-80 points 63-71 points 0-62 points 
Participant reads all 

articles and adds 

meaningful 

comments to the 

discussion  

Participant reads 90% 

if the articles and adds 

meaningful comments 

to the discussion 

Participant reads 

80% articles and 

adds general 

comments to the 

discussion 

Participant reads less 

than 80% of the articles 

and does not add 

meaningful comments to 

the discussion. 

 
 

Forum  (10% of course grade) 

24-30 points 18-23 points  11-17 points  0-10 points  
Well written; no 

grammatical Post related to 

discussion topic and cites 

additional references.  

Expresses opinion and idea 

in a clear and concise 

manner with obvious 

connection to topic.  .  

Frequently attempts to 

motivate group discussion 

and presents creative 

approaches to topic. 

Well written, no 

grammatical errors. Topic 

related to discussion topic 

and prompts further 

discussion.  Opinion or idea 

clearly stated.  Frequently 

attempts to direct the 

discussion and present 

relevant viewpoints for 

consideration by the group.  

Interacts freely. 

Some errors in 

grammar. Post is short 

in length and offers no 

further insight into the 

topic.  occasionally 

makes meaningful 

reflection on groups 

efforts and marginal 

effort to add value to 

the discussion. 

Uses poor grammar & 

post appears ‘hasty”.  

Topics do not relate to 

the discussion or 

include relevant 

remarks.  Does not 

express opinion and 

does not make effort to 

participate in learning 

community. 

 

 

Final Project (60% of course grade) 

 

 

 

 

 

 

 

 

 

 

 

 

162-180points 144-161 points 126-143 points 0-125 points 
Uses the elements 

listed below with 

High Degree of 

Competence..  

Uses the 

Elements below 

Satisfactorily.  

Uses less than 60% of the 

elements satisfactorily.  

The participant is 

developing these 

elements. 

Failed to use the 

elements listed below.  

These skills are not 

yet developed or not 

present.. 
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The Culminating Project should include the following elements: 

 
1. Well-written, worthwhile, observable and measurable objectives aligned to the NGSS Science 
Standards.  

 
2. Essential questions, conceptual and contextual elements aligned to the model under investigation to 
promote critical thinking.  

 
3. Introduction/motivation aligned to learning outcomes for the model under investigation.  

 
4. Teacher notes identifying specific strategies and scaffolding activities providing a clear expectations 
and the expected developmental trajectory of the model under investigation. 

 
5. Instructional strategies aligned to the practices of Modeling Instruction that promote broad-based 
active participation. 

 
6. Content accurately represented at developmentally appropriate. 

 
7. Developmentally appropriate instructional print and non-print materials and resources aligned to 
learning objectives. 

 
8. Includes assessments aligned to the learning objectives with well written items or rubric with strong 
content validity. 

 

 


