
Challenges in Trying to Learn About 
Effective STEM Teaching

W h a t  M a t t e r sP r o j e c t  D e s i g n

E f f e c t i v e  T e a c h i n g
Key elements of effective teaching that our 
project emphasizes...

❖ Providing students with rich, meaningful, 
challenging mathematical tasks

❖ Focusing on big mathematical ideas and on 
connections between them

❖ Creating a safe and productive classroom culture -- 
one that fosters a community of learning

❖ Paying attention to conceptual understanding, 
procedural fluency, student discourse, 
mathematical representation, and student 
dispositions

❖ Drawing from a depth of pedagogical content 
knowledge to recognize patterns of student 
thinking, to anticipate and diagnose 
misconceptions, and to guide the learner in 
productive directions

Project PRIME is a professional development 
project for K-12 teachers of math within Rapid 
City Area Schools, a district of approximately 
13,000 students in western South Dakota. 

Key Project Elements
❖ Classes for Teachers
❖ Math Teacher Leaders
❖ New Instructional Materials 

(student-centered, inquiry-oriented, 
standards-based)

❖ Classes for Administrators
❖ Focus on Data (student achievement using 

multiple measures, student dispositions, 
classroom observations, etc.)

Top Factors in Encouraging and Sustaining 
Effective Teaching
❖ Instructional Materials
❖ Student learning as measured informally by 

teachers
❖ PRIME Classes
❖ District Administrative Support
❖ Classroom Coaching

All five factors above were rated as "highly valued" in a survey of 
elementary teachers who taught mathematics during Years 1 
through 6.  Project leaders believe that the collection of factors is 
critical, not just a single one, and that the factors support one 
another.
An interesting nuance is that more advanced implementers of 
standards-based mathematics indicated they valued Classroom 
Coaching more highly than did the more novice users or the non-
users. More details appear in J. Apaza dissertation (2009).

Improvement in Lesson Quality Over Time
PRIME's external evaluation team has conducted over 100 
classroom observations in Rapid City using a classroom observation 
protocol developed by Horizon Research Incorporated (HRI). The 
evaluation team has seen a marked increase in lesson quality at the 
elementary grades over the course of the project.

Direct measures of teaching 
(classroom observations)
❖ External evaluation team conducts observations 

periodically, but can only see a limited sample of 
teachers and classes.

❖ Use of internal project staff to observe classes is 
appropriate as part of classroom coaching activities, 
but typically inappropriate for evaluative purposes.

Connecting student outcomes 
with effective teaching
❖ State accountability measures are imperfectly aligned 

with project's vision for exemplary mathematics 
instruction.

❖ Alternative assessments can be a valuable 
complement to state test, but they consume time and 
fiscal resources and are often perceived as having 
lower importance than state tests.

❖ Student dispositions towards mathematics as a 
discipline and toward mathematics instruction are 
being measured by the project, but there exists little 
in the way of baseline data from early in the project 
to use for comparison.

❖ PRIME = Promoting Reflective Inquiry in 
Mathematics Education

❖ A partnership of Rapid City  Area Schools (South 
Dakota), Black Hills State University, Technology 
and Innovation in Education, and Inverness 
Research Associates

❖ Project began in Fall 2002; now in Year 10!

January 2012

The project defines highly rated lessons as having a "Capsule Rating" of 
3-high, 4, or 5 on a scale of 1 to 5 on Classroom Observation Protocol. 
National comparison data come from HRI's Looking Inside the 
Classroom (2003).

Prime Theory of Action:

Improved Student Attitudes,
Increased Achievement,

Pursuit of  Higher - Level Math Classes

Changes in Classroom Practice

Changes in Teacher Beliefs, 
Content Knowledge, and 

Understanding of Student Thinking

Professional Development

Resources Informing Our MSP's Stance Toward 
Effective Teaching

Adding It Up: Helping Children Learn Mathematics, Kilpatrick, J., Swafford,  J., Findell, B., 
ed., National Academy of Sciences, 2001.
Making Sense: Teaching and Learning Mathematics with Understanding, J. Hiebert et al., 
Heinemann, 1997.
Children's Mathematics: Cognitively Guided Instruction, T. Carpenter et al., Heinemann and 
National Council of Teachers of Mathematics, Inc., 1999.

Research Findings
Factors impacting teacher change during a mathematics reform initiative, Apaza, June A., 
Doctoral dissertation, University of South Dakota, 2009.
Sayler, B. et al., "Strengths, Challenges and Sustainability of a K-12 Math Initiative," MSP 
Learning Network Conference, 2010.
Looking Inside the Classroom, Iris Weiss et al., Horizon Research, Inc., 2003.
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