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Background & Context



Observation Protocols

Why should you use an observation protocol?

• Observation protocols provide a framework
• Create a record of what happened
• Common language for talking about teaching
• Detailed, objective, and contextualized summary
• Useful for self-reflection or professional development



Observation Protocols

How do you pick which protocol to use?

• Observation protocols are popular, particularly in K-12 settings
• Teaching Dimensions Observation Protocol (TDOP)
• Flanders Interaction Analysis 
• Inside the Classroom Observation Protocol 
• UTeach Observation Protocol 
• Instructional Quality Assessment (IQA)
• Electronic Quality of Inquiry Protocol (EQUIP)
• Mathematical Quality of Instruction (MQI) 
• Reformed Teaching Observation Protocol (RTOP) 
• Teaching for Robust Understanding of Mathematics (TRU Math) 



Context of Study

• Four College Algebra instructors were part of a community of practice 
(Wenger, 1998) at a large university 
• Video clips of instructor presentations of similar examples
• Rational Functions
• Quadratic Inequalities

• Three observation protocols for focus on content
• Mathematical Quality of Instruction (MQI)
• Reformed Teaching Observation Protocol (RTOP)
• Teaching for Robust Understanding of Mathematics (TRU) 



Research Questions

• What mathematics is captured by the MQI, RTOP, and TRU Math 
protocols? Further, how do the instruments differ in the mathematical 
content they capture?
• Are the observation tools successful in identifying the variation of the 

mathematics presented between instructors? What, if any, aspects of 
the mathematics are not captured by the protocols? 
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What is and isn’t working?

These protocols weren’t necessarily made for this. 

So, all things considered, they did a pretty good job. 



Observation Protocols



Mathematical Quality of Instruction (MQI)

• The MQI was developed for 
observing the quality of the 
mathematics in elementary 
classrooms (Learning 
Mathematics for Teaching 
Project, 2011).
• The complete instrument 

includes four dimensions, 
each with a set of codes that 
are scored Not Present, Low, 
Mid, or High. Cohen, Raudenbush, & Ball (2003)



MQI

Learning Mathematics for Teaching Project, 2011





Data Example: MQI



MQI: How successful was it?

• Step-by-step instruction: no
• Only captures “why” explanations and not “how” explanations

• Multiple solution methods: yes
• “Multiple solution methods and procedures” code is ideal for this variation

• Mathematical errors: yes
• Extensive “errors and imprecision” dimension



Reformed Teaching Observation Protocol (RTOP)

• Created by the Arizona Collaborative for Excellence in the Preparation 
of Teachers to assess the amount of reform-based teaching in a K-20 
mathematics or science class 
• Initially published in 1999 and is commonly used for observing 

inquiry-oriented instruction
• 25 items organized into five dimensions:

Lesson Design and Implementation
Classroom Culture: Communicative Interactions
Classroom Culture: Student-Teacher Relationships
Content: Propositional Knowledge
Content: Procedural Knowledge

• Each item is given a score from 0-4 at the end of the lesson





Data Example: RTOP



RTOP: How successful was it?

• Step-by-step instruction: no
• Focuses on conceptual understanding and instruction that supports this

• Multiple solution methods: yes
• Having multiple methods present increases scores in multiple codes, although 

it is difficult to make these decisions
• Mathematical errors: no
• No instructions for how to handle errors



Teaching for Robust Understanding of Mathematics 
(TRU Math)

• Recent protocol from the past five years, still being developed as part 
of the Algebra Teaching Study and the Mathematics Assessment 
Project (Schoenfeld et al., 2014)
• Five dimensions based on what is included in effective teaching:

The Mathematics
Cognitive Demand
Access to Mathematical Content
Agency, Authority, and Identity
Uses of Assessment

• One score sheet is completed for each type of classroom interaction: small 
group work, student presentations, individual work, and whole class activities
• A score of 1, 2, or 3 is assigned for each dimension



TRU
Math

Schoenfeld (2014)





Data Example: TRU Math



TRU Math: How successful was it?

• Step-by-step instruction: no
• Focuses on capturing “conceptual richness” and “productive struggle”

• Multiple solution methods: no
• Mathematical errors: no
• Both of these categories may be captured in “the Mathematics” dimension, 

but the grain size makes it difficult to do so



Discussion



Results: Using the Observation Protocols

The protocols varied in their ability to capture the variations in content.



Summary: Using Each Protocol

• MQI:
• Captures the most variation in presentation of content
• Steep learning curve for use of full instrument 
• Provides strong language for discussing instruction

• RTOP:
• Difficult to interpret some codes
• Provides some specific ideas for adjusting instruction

• TRU Math:
• Grain size of the codes is large 
• Designed with a more holistic focus and for larger segments of instruction
• Offers language and dimensions for some important issues in teaching



Discussion

• Careful selection of an observation protocol
• Potential adjustments to protocols for College Algebra
• Codes focused on procedural instruction
• Account for incorrect mathematics and casual language
• Finer grain size for the scoring schemes
• Decision about items that are sometimes not applicable

• Observation protocols can be a valuable tool for examining 
instruction
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