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Presenter
Presentation Notes
Group started as a CAUSEmos cluster in 2007, with 3 RAB mentors and 4 “novice” researchers with Felicity Enders.



Skit Reflection Questions 
O What does it mean to “be ready to teach”? 
O What does a teacher really need to know to “be ready”?  

O Content knowledge 
O Pedagogical knowledge 
O Mix of both 
O Other knowledge 

O How can we measure teacher readiness? 

3 



Please Speak Up  
 
 
 
 
 
 

Share with Us All! 

RULES OF THIS BREAKOUT SESSION 
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Some Assessments/Instruments 

O Content knowledge exams 
O CAOS, SCI, LMT 
 

O Classroom assessments 
O Japanese Lesson Study 
O Writing prompts 
 

O Assessing attitude/beliefs/efficacy 
O Efficacy: SETS, SELS, CSSE 
O Attitudes: SATS, ATS 
O Beliefs & Practices: STI 
O Anxiety: SAS, STARS, SAM, SAI 

 
 

TO MAKE IT BIG IN 
STATISTICS 

EDUCATION,  
YOU MUST USE 

ACRONYMS!!! THERE 
WILL BE A TEST ON 

THESE AT THE 
CLOSING SESSION. 
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What do we mean by 
 “Content Knowledge”? 

Hill, H.C., Ball, D.L., & Schilling, S.G. (2008). p.377 
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Content Knowledge Exams:  
Statistics Concept Inventory (SCI)  

O Teri Reed-Rhoads, Robert A. Terry, Andrea D. 
Stone, Kirk Allen, Teri J. Murphy 

O Items drafted 2002 
O Designed for topics in an engineering statistics 

course 
O 4 Areas: Descriptive, Probability, Inferential, 

Graphical 
 

O http://cihub.org/resources/statistics 
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Content Knowledge Exams:  
Statistics Concept Inventory (SCI)  
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O Bob delMas, Joan Garfield, Ann Ooms, Beth 
Chance (2007) 

O Learning outcomes associated with an 
algebra-based introductory statistics course 

O Cronbach’s alpha = .82 
O All items on the CAOS test were written to 

require students to think and reason, not 
just compute, use formulas, or recall 
definitions 
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Comprehensive Assessment of 
Outcomes in Statistics (CAOS) 



Comprehensive Assessment of 
Outcomes in Statistics (CAOS):  

Items from Tests of Significance topic  
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Comprehensive Assessment of 
Outcomes in Statistics (CAOS):  

Items from Tests of Significance topic  
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O Each of the two previously presented was 
answered correctly by 60% of the students 
(N = 4036).  

O The sample consists of students who were 
undergraduate college students enrolled in 
a non-Calculus based introductory statistics 
course at a 2-year College, 4-year College, or 
University in the United States of America 
between fall 2005 and fall 2012. 

Comprehensive Assessment of 
Outcomes in Statistics (CAOS):  

Items from Tests of Significance topic  
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O Developed by Learning Mathematics for Teaching 
Project at Univ. of Michigan 
O Heather Hill,  Stephen Schilling, Deborah Ball  

O Data, Probability, and Statistics module (grades 
4-8): piloted 2008 
O 31 items: 18 probability items, 7 data items, and 6 

statistics items.  

Content Knowledge Exams:  
Learning Mathematics for Teaching (LMT) 
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Content Knowledge Exams:  
Learning Mathematics for Teaching (LMT) 
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Presentation Notes
No “released” sample items for statistics, this one gives you an idea of the type of questions.



Classroom Assessments:  
Japanese Lesson Study 

O A Japanese professional development activity 
that has its roots in the early 1900s and has 
widespread use in the Japanese elementary and 
middle schools 
 

O A cyclic process with four stages: study,  plan,  
teach, and reflect 
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Groth, R.E., Spickler, D.E., 
Bergner, J.A., & Bardzell, 
M.J. (2009) 16 



Classroom Assessments:  
Writing Prompts 

SKT: Statistical 
Knowledge for 
Teaching 

Groth, R.E. (2012) 
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Groth, R.E. (2012) 
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Measuring  
Efficacy, Attitudes & Beliefs 

O Current Statistics Self-Efficacy (CSSE) - 2003 
O Self-Efficacy to Learn Statistics (SELS) – 2003 

 
O Self-Efficacy to Teach Statistics (SETS)  

 – 2008, 2012 
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Measuring Efficacy:  
Current Statistics Self-Efficacy (CSSE) 
Self-Efficacy to Learn Statistics (SELS)  

O Sara Finney & Gregory Schraw (2003) 
O 6 point scale 
O 14 items 
O Focus: topics from AP/College-level Intro Stat 
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Measuring Efficacy:  
SELS & CSSE 

SELS 

CSSE 
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Measuring Teacher Efficacy:  
Self-Efficacy to Teach Statistics (SETS) 

O Authors: Harrell-Williams, Sorto, Pierce, Murphy, Lesser 
(2008) 
 

O CAUSE Webinar (August 2012): 
http://www.causeweb.org/webinar/teaching/2012-08/ 
 

O Harrell-Williams, L.M., Sorto, M.A., Pierce, R.L., Murphy, 
T.J., & Lesser, L.M. (in press). Validation of scores from a 
measure of teachers’ self-efficacy to teach middle 
grades statistics. Journal of Psychoeducational 
Assessment. 
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Measuring Teacher Efficacy:  
Self-Efficacy to Teach Statistics (SETS) 

O Two versions: 
O Middle Grades SETS (2008) 

 
O High school SETS (2012) 

 
26 Items 
covering  
GAISE Level A & B, 
CCSSM K-8 

additional 
18 items 
based on 
GAISE Level 
C & two out 
of four HS 
CCSSM 
strands  
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Measuring Teacher Efficacy:  
Self-Efficacy to Teach Statistics (SETS) 
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Attitudes 
O Statistics Attitude Survey (SAS*) - 1980 
O Attitude Towards Statistics (ATS) – 1985 
O Students' Attitudes toward Statistics (STATS) - 1992 
O Survey of Attitudes Towards Statistics (SATS) - 1992, 

2003 
Beliefs & Practices 
O Statistics Teaching Inventory (STI) – Piloted 2009 

 
 
 

Measuring  
Efficacy, Attitudes & Beliefs 
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Measuring Attitude: 
 Student Attitude Towards Statistics (SATS) 

O Candace Schau, Ph.D., CS Consultants, LLC 
 

O SATS-28 (1992): Affect, Cognitive competence, 
Value, Difficulty 
 

O SATS-36 (2003): Interest & Effort items added 
 

O 7-point Likert response scale 
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© 1992, 2003, Schau  

Measuring Attitude: 
 Student Attitude Towards Statistics (SATS) 
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Measuring Teacher Practices & Beliefs:  
Statistics Teaching Inventory (STI) 

O Joan Garfield, Bob delMas, Andy Zieffler 
 

O Forced choice questions regarding 4 areas: teaching 
practice (11), assessment practice (10), teaching 
beliefs (10), assessment beliefs (6) 

O Supplemental questions on teacher, course and 
institutional characteristics 
 

O CAUSE Webinar (Nov. 2010): 
http://www.causeweb.org/webinar/teaching/2010-11/ 

O Paper in March 2012 J. of Statistics Education 
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Measuring Teacher Practices & Beliefs:  
Statistics Teaching Inventory (STI) 
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Measuring Teacher Practices & Beliefs:  
Statistics Teaching Inventory (STI) 
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Measuring Teacher Practices & Beliefs:  
Statistics Teaching Inventory (STI) 
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Measuring Teacher Practices & Beliefs:  
Statistics Teaching Inventory (STI) 
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(Focus on Anxiety) 

O Statistics Anxiety Rating Scale (STARS) - 1980 
O Statistics Anxiety Inventory (SAI) - 1991 
O Statistics Anxiety Scale (SAS*) - 1992 
O Statistics Anxiety Measure (SAM) – 2007 
O Statistical Anxiety Scale (SAS*) – 2008 
 
 

 
 
 
 

Measuring  
Efficacy, Attitudes & Beliefs 
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Suggested Discussion 
Questions 

O Have you used any of these 
assessments/instruments to measure 
readiness to teach statistics? If so, how? 

O Could you see yourself using one that you 
haven’t before? If not, what would keep you 
from doing so? 
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Thank you for attending our 
breakout session! 

 
Contact information: 
O Using the SETS instruments: Rebecca Pierce, 

rpierce@bsu.edu 
 
O Lesson study and writing prompts: Randall Groth, 

regroth@salisbury.edu 
 

35 

mailto:rpierce@bsu.edu
mailto:regroth@salisbury.edu


References  
O Curcio, Frances R. A User’s Guide to Japanese Lesson Study: Ideas for 

Improving Mathematics Teaching. Reston, VA: National Council of Teachers 
of Mathematics, 2002. 
 

O delMas, R., Garfield, J., Ooms, A., & Chance, B. (2007). Assessing students’ 
conceptual understanding after a first course in statistics. Statistics 
Education Research Journal, 6(2), 28-58.  
 

O Finney, S. J., & Schraw, G. (2003). Self-efficacy beliefs in college statistics 
courses. Contemporary Educational Psychology, 28(2), 161–186. 
 

O Groth, R.E., Spickler, D.E., Bergner, J.A., & Bardzell, M.J. (2009). A 
qualitative approach to assessing technological pedagogical content 
knowledge. Contemporary Issues in Technology and Teacher Education, 9 
(4). http://www.citejournal.org/vol9/iss4/mathematics/article1.cfm 

36 

https://by2prd0512.outlook.com/owa/redir.aspx?C=3Vb1k-CTrEiKN-BOL55LcfuhAYxGEtAINko5qL4Ska_jwfFe-WXEJmeiC9VatTpid6QgXVClrCU.&URL=http://www.citejournal.org/vol9/iss4/mathematics/article1.cfm


O Groth, R.E. (2011). Improving teaching through lesson study debriefing. 
Mathematics Teacher, 104, 446-451. 
 

O Groth, R.E. (2012). The role of writing prompts in a statistical knowledge for 
teaching course. Mathematics Teacher Educator, 1, 23-40. 
 

O Harrell-Williams, L., Sorto, M.A., Pierce, R. L., Lesser, L., & Murphy, T.J. 
(August 2012). Measuring confidence to teach statistics to middle and high 
school grades: The development and validation of the SETS instruments. 
Webinar for Consortium for the Advancement of Undergraduate Statistics 
Education (CAUSE). http://www.causeweb.org/webinar/teaching/2012-08/ 
 

O Harrell-Williams, L.M., Sorto, M.A., Pierce, R.L., Lesser, L.M., & Murphy, T.J. 
(2013). Validation of scores from a measure of teachers’ self-efficacy to 
teach middle grades statistics. Journal of Psychoeducational Assessment. 
 
 
 
 

37 

References  

https://ch1prd0510.outlook.com/owa/redir.aspx?C=RuRBDEiAqU21LZFHcM2L-ZBKbEH7288IYDA6GBosrbARty7kLddViiSUDp1uwdX1LTkvnJX18wo.&URL=http://www.causeweb.org/webinar/teaching/2012-08/


O Hill, H.C., Ball, D.L., & Schilling, S.G. (2008). Unpacking pedagogical 
content knowledge: Conceptualizing and measuring teachers’ topic-specific 
knowledge of students. Journal for Research in Mathematics Education, 
39, 372-200.  
 

O Kaplan, J.J., Cervello, K., & Corcoran, E. (2009). Lesson study as a tool for 
professional development: A case of undergraduate calculus. Proceedings 
of the 2009 Conference on Research in Undergraduate Mathematics 
Education. http://mathed.asu.edu/crume2009/Kaplan_LONG.pdf 
 

O Learning Mathematics for Teaching (2008).  Mathematical Knowledge for 
Teaching (MKT) Measures. Probability, Data, and Statistics. Ann Arbor, MI: 
University of Michigan. 

38 

References  

http://mathed.asu.edu/crume2009/Kaplan_LONG.pdf


O Otten, S., Park, J., Mosier, A. & Kaplan, J.J. (2009) Lesson study as a tool 
for research: A case of undergraduate calculus. Proceedings of the 2009 
Conference on Research in Undergraduate Mathematics Education. 
Available online: http://mathed.asu.edu/crume2009/Otten_LONG.pdf 
 

O Schau, C., Stevens, J., Dauphinee, T., & Del Vecchio, A. (1995). The 
development and validation of the Survey of Attitudes toward Statistics. 
Educational and Psychological Measurement, 55(5), 868-875. 

39 

References  

http://mathed.asu.edu/crume2009/Otten_LONG.pdf

	Preparing to Teach K-12 Statistics:� Assessing Teachers' Readiness
	Our Presentation Team
	Skit Reflection Questions
	Slide Number 4
	Some Assessments/Instruments
	What do we mean by� “Content Knowledge”?
	Content Knowledge Exams: �Statistics Concept Inventory (SCI) 
	Content Knowledge Exams: �Statistics Concept Inventory (SCI) 
	Comprehensive Assessment of Outcomes in Statistics (CAOS)
	Comprehensive Assessment of Outcomes in Statistics (CAOS): �Items from Tests of Significance topic 
	Comprehensive Assessment of Outcomes in Statistics (CAOS): �Items from Tests of Significance topic 
	Comprehensive Assessment of Outcomes in Statistics (CAOS): �Items from Tests of Significance topic 
	Slide Number 13
	Content Knowledge Exams: �Learning Mathematics for Teaching (LMT)
	Classroom Assessments: �Japanese Lesson Study
	Slide Number 16
	Classroom Assessments: �Writing Prompts
	Slide Number 18
	Measuring �Efficacy, Attitudes & Beliefs
	Measuring Efficacy: �Current Statistics Self-Efficacy (CSSE)�Self-Efficacy to Learn Statistics (SELS) 
	Measuring Efficacy: �SELS & CSSE
	Measuring Teacher Efficacy: �Self-Efficacy to Teach Statistics (SETS)
	Measuring Teacher Efficacy: �Self-Efficacy to Teach Statistics (SETS)
	Measuring Teacher Efficacy: �Self-Efficacy to Teach Statistics (SETS)
	Measuring �Efficacy, Attitudes & Beliefs
	Measuring Attitude:� Student Attitude Towards Statistics (SATS)
	Measuring Attitude:� Student Attitude Towards Statistics (SATS)
	Measuring Teacher Practices & Beliefs: �Statistics Teaching Inventory (STI)
	Measuring Teacher Practices & Beliefs: �Statistics Teaching Inventory (STI)
	Measuring Teacher Practices & Beliefs: �Statistics Teaching Inventory (STI)
	Measuring Teacher Practices & Beliefs: �Statistics Teaching Inventory (STI)
	Measuring Teacher Practices & Beliefs: �Statistics Teaching Inventory (STI)
	(Focus on Anxiety)
	Suggested Discussion Questions
	Slide Number 35
	References 
	References 
	References 
	References 

