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Practice  
Problems Correct/ 
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Lesson Assess 1 
 

    

Lesson Assess 2 
 

    

Lesson Assess 3 
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Appendix G 

Daily Cumulative Assessment Scoring Rubric
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Daily Cumulative Assessment Scoring Rubric 

 

Question 1 

6  Correct number even distribution 

5  Correct number uneven distribution 

4  Correct partition but not shaded 

3 One extra line 

2 Numerator x denominator 

1 other 

0 No response 

Question 2 

6  Largest fraction - correct number line order  

5  Largest fraction –incorrect number line 

4  Second fraction –correct number line 

3  Second fraction –incorrect number line 

2  Lowest fraction- correct number line 

1  Lowest fraction – incorrect number line or blank and correct number line 

0 No response 

Question 3 

Centimeter distance from correct location 

6  0-2 

5  2.1-4 
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4 4.1-6 

3 6.1-8 

2 8.1-10 

1  Greater than 10.1 

0 No response 

Question 4 

Fraction between correct 

1   Yes it is between 

0  No it is not between or no response 

Question 5 

6  Model and answer correct 

5  Model correct answer missing or incorrect 

4  Correct number of pizzas -wrong partition or correct partition but wrong number  

 of  pizzas 

3  Drew correct number of pizzas no partition or correct answer with no picture 

2  Drew only one pizza correct partition 

1  Drew only one pizza incorrect partition or drew wrong number of pizzas  

0 No response 

Question 6 

6 Correct 

5  Identified lowest but incorrectly counted or used equivalent not in picture 

4  Identified highest but gave other equivalent 
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3  Identified highest but gave non equivalent 

2  Identified shaded and non-shaded or flip flopped 

1  Other non-related fractions 

0 No response 

Question 7 

6  Correct 

5  Three correct fractions – doubled all 

4  Two correct fractions 

2  One correct fraction 

1 All fractions incorrect 

0 No response 

Question 8 

4  Correct 

3  Partial simplification 

2  Higher Equivalent  

1  Other 

0 No Response 
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Appendix I 
 

Misconception and Error Codes
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Coding of Errors 

 

1. Multiply N/D differently 

Multiplies the numerator and the denominator by different numbers to find 

equivalent fractions. 

2. Adds N/D within 

Adds or subtracts the numerator and denominator with in a fraction 

3. Adds or subtraction numerators or denominators between fractions to determine 

equivalence 

4. Adds same number to N and D to get equivalent fractions 

e.g., ¾ = 7/8 because you add 4 to both the numerator and denominator 

5. Operates only with N or D 

6. Performs an operation on only the numerator or denominator when finding 

equivalent fractions 

7. Model N + D as the whole 

When modeling the whole they make the number of partitions or sets 

corresponding to the numerator and denominator added together 

Coding of Misconceptions 

1. Whole number dominance 

Size of the fraction is related to size of the numbers making up the fraction 

2. Additive thinking 

Adding instead of multiplying when developing equivalent fractions, e. b. ½, 2/4, 
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Appendix J 
 

One Way ANOVAs
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Table J1 

One-Way ANOVAs 

Source df f p 

EFT-Pre/Post 2 0.467 .631 

Modeling 2 0.139 .871 

Identifying 2 0.355 .703 

Grouping 2 0.909 .411 

Solving 2 2.382 .105 

Simplifying 2 1.078 .350 

EFT – Post/Delay 2 0.014 .986 

Modeling 2 0.152 .859 

Identifying 2 0.793 .459 

Grouping 2 1.524 .231 

Solving 2 0.289 .750 

Simplifying 2 1.200 .312 

DCA Total 2 2.207 .123 

DCA Q1 2 1.085 .347 

DCA Q2 2 1.021 .369 

DCA Q3 2 1.977 .152 

DCA Q4 2 1.327 .277 

DCA Q5 2 3.870 .029 

DCA Q6 2 0.860 .431 

DCA Q7 2 1.200 .312 

DCA Q8 2 0.941 .399 

LCA 2 1.690 0.197 

LPA 2 0.926 .410 

N of Explore Problems 2 0.134 .875 

N of Practice Problems 2 0.051 .951 

Note. N = 43. 
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Appendix K 
 

Analyses of Equivalent Fraction Test 
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Table K1 

Comparison of Overall EFTs Results 

 EFT pretest 
─────────── 

EFT posttest 
─────────── 

Pre to post 
─────────────────── 

Intervention type M SD M SD df t p Cohen’s d 

PM 26.47 10.74 66.73 17.39 14 11.74 0.00 0.79 

VM 25.07 8.72 59.79 22.57 13 6.65 0.00 2.03 

CM 32.36 13.51 67.93 21.57 13 7.79 0.00 1.98 

Note. N = 43. 

 

Table K2 

Comparison of Equivalent Fraction Concept Test Results 

 EFT pretest 
─────────── 

EFT posttest 
─────────── 

Pre to post 
─────────────────── 

Intervention type M SD M SD df t p Cohen d 

Modeling          

PM 7.00 3.48 12.87 5.48 14 3.12 0.01 1.22 

VM 5.21 4.56 12.07 5.64 13 4.62 0.00 1.34 

CM 4.50 1.91 10.29 5.3 13 4.21 0.00 1.45 

Identifying         

PM 6.60 5.54 12.00 4.93 14 2.40 0.03 1.03 

VM 6.79 4.64 10.36 4.58 13 1.74 0.11 0.77 

CM 10.00 4.39 13.21 4.64 13 2.09 0.06 0.71 

Grouping         

PM 3.27 3.20 10.87 5.90 14 5.21 0.00 1.60 

VM 3.79 4.15 13.36 5.33 13 6.29 0.00 2.00 

CM 6.79 6.39 13.36 5.87 13 3.73 0.00 1.07 

Solving         

PM 4.00 4.31 17.00 3.16 14 13.67 0.00 3.44 

VM 4.29 3.31 13.21 5.75 13 5.10 0.00 1.90 

CM 5.36 4.14 16.43 4.13 13 9.28 0.00 2.68 

Simplifying         

PM 5.60 4.97 13.87 6.37 14 5.43 0.00 1.45 

VM 5.00 4.80 10.79 8.85 13 2.78 0.02 0.81 

CM 5.00 5.55 14.64 7.03 13 4.87 0.00 1.52 
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Table K3 

Pre to Post Differences in the Percentage of Correct Student Answers 

 Gain in percent of correct responses 
───────────────────────────────── 

 

Questions PM VM CM Difference > 30% 

1 20.00 28.57 14.29  

2 33.33 42.86 21.43  

3 26.67 21.43 21.43  

4 33.33 7.14 21.43 PM>VM 

5 13.33 -7.14 35.71 CM>VM 

6 33.33 57.14 21.43 VM>CM 

7 20.00 50.00 42.86 VM>PM 

8 13.33 21.43 00.00  

9 53.33 42.86 78.57 CM>VM 

10 53.33 14.29 28.57 PM>VM 

11 13.33 28.57 35.71  

12 46.67 7.14 28.57 PM>VM 

13 66.67 71.43 64.29  

14 60.00 78.57 57.57  

15 46.67 42.86 50.00  

16 46.67 42.86 50.00  

17 26.67 14.29 -14.29 PM>CM 

18 6.67 28.57 0  

19 73.33 42.86 50.00 PM>VM 

20 33.33 28.57 42.86  

 

Table K4 

Summary of Post EFT to Delayed Posttest EFT Differences 

 EFT pretest 
─────────── 

EFT posttest 
─────────── 

Pre to post 
─────────────────── 

Intervention type M SD M SD df t p Cohen d 

PM 66.73 17.39 65.07 18.37 14 -0.47 0.65 -0.09 

VM 59.79 22.57 57.29 20.75 13 -0.65 0.53 -0.12 

CM 69.85 21.17 67.92 27.68 112 -0.54 0.60 -0.08 
Note. N = 42. 
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Table K5 

Summary of Post to Delayed EFT Differences by Concepts 

 EFT pretest 
─────────── 

EFT posttest 
─────────── 

Pre to post 
─────────────────── 

Intervention type M SD M SD df t p Cohen d 

Modeling          

PM 12.87 5.84 13.13 5.55 14 1.76 0.86 +0.05 

VM 12.07 5.64 13.57 4.97 13 0.86 0.40 +0.28 

CM 10.92 4.92 11.46 5.89 12 0.30 0.77 +0.10 

Identifying         

PM 12.00 4.93 10.33 5.16 14 -0.79 0.44 -0.33 

VM 10.36 4.58 10.36 4.14 13 0.00 1.00 0.00 

CM 13.08 4.80 14.23 7.03 12 1.00 0.34 +0.19 

Grouping         

PM 11.00 5.95 12.27 4.85 14 +0.86 0.40 +0.23 

VM 13.36 5.33 11.21 5.65 13 -1.28 0.22 -0.39 

CM 13.69 5.94 14.92 6.08 12 +0.76 0.46 +0.20 

Solving         

PM 17.00 3.16 15.33 3.52 14 -2.65 0.02 -0.50 

VM 13.21 5.75 12.50 5.46 13 -0.43 0.67 -0.13 

CM 16.92 3.84 15.00 5.77 12 -1.81 0.10 -0.39 

Simplifying         

PM 13.87 6.37 14.00 5.41 14 +0.09 0.93 +0.02 

VM 10.79 8.85 9.64 6.64 13 -0.83 0.42 -0.15 

CM 15.23 6.95 12.31 7.80 12 -2.61 0.02 -0.40 
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Appendix L 

Analysis of Daily Cumulative Assessment
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Table L1 

Summary of DCA Total Paired Samples t Tests 

 EFT pretest 
─────────── 

EFT posttest 
─────────── 

Pre to post 
───────────────────── 

Intervention type M SD M SD df t p Cohen d 
PM 23.53 5.55 32.73 4.50 14 8.20 0.00 1.82 
VM 19.93 5.90 29.36 6.43 13 8.63 0.00 1.53 
CM 20.93 6.99 33.50 6.89 13 8.17 0.00 1.81 

Note. N = 43. 

 

Table L2 

Summary of DCA Questions Paired Samples t Tests 

Question Pretest SD Posttest SD Df T p ES 
Question 1         

PM 5.00 1.65 5.60 0.83 14 1.42 0.178 0.46 
VM 4.21 1.93 5.14 0.86 13 2.33 0.037 0.62 
CM 4.29 1.98 5.79 0.43 13 3.07 0.009 1.05 

Question 2         
PM 4.93 1.58 4.80 1.78 14 0.13 0.709 -0.08 
VM 4.21 1.53 4.43 1.79 13 0.37 0.720 0.13 

CM 3.86 1.61 4.79 1.63 13 1.43 0.177 0.57 
Question 3         

PM 3.47 1.64 5.00 1.56 14 2.66 0.019 0.96 
VM 4.00 1.52 4.14 1.75 13 0.30 0.770 0.09 
CM 3.07 1.59 4.21 1.58 13 2.51 0.026 0.72 

Question 4         
PM 0.40 0.51 0.47 0.52 14 0.44 0.670 0.14 
VM 0.64 0.50 0.43 0.51 13 1.00 0.336 -0.42 
CM 0.36 0.50 0.50 0.52 13 1.47 0.165 0.27 

Question 5         
PM 4.27 1.10 4.80 0.86 14 1.74 0.104 0.54 
VM 2.21 2.01 4.79 1.31 13 3.56 0.001 1.52 
CM 2.43 1.95 4.71 1.68 13 4.02 0.001 1.25 

Question 6         
PM 2.60 1.92 4.33 1.63 14 4.25 0.001 0.97 
VM 1.50 0.94 4.00 1.52 13 3.42 0.000 1.98 
CM 2.21 1.89 4.93 1.33 13 1.57 0.000 1.66 

Question 7         
PM 1.93 1.33 5.20 0.94 14 9.12 0.000 2.84 
VM 1.64 0.63 4.14 1.79 13 3.24 0.000 1.86 
CM 3.00 1.84 5.57 1.16 13 4.93 0.000 1.67 

Question 8         
PM 0.93 0.46 2.53 1.46 14 4.77 0.000 1.48 
VM 1.36 1.50 2.29 1.44 13 2.88 0.013 0.63 
CM 1.71 1.64 3.00 1.47 13 3.35 0.005 0.83 
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Table L3 

Percent of Students Who Mastered DCA Questions 

 Daily cumulative assessment questions 
─────────────────────────────────────────── 

Intervention type 1 2 3 4 5 6 7 8 

PM 60.0 53.3 40.0 40.0 13.3 33.3 46.7 33.3 

VM 28.6 35.7 14.3 28.6 7.1 21.4 14.3 21.4 

CM 53.3 53.3 14.3 50.0 14.3 42.9 64.3 42.9 

Note. N = 43. 



266 
 

Appendix M 

Misconception and Error Analyses
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Student Misconceptions and Errors 

Misconception 1: (Whole Number Dominance) Whole number dominance applies to 
fraction comparison.   

Error 1: Compares fractions by comparing the numbers in the denominator as if 
comparing whole numbers (e.g., ¼ is greater than 1/3 because 4 is greater than 3). 

Misconception 2: (Additive Thinking) Equivalent fractions can be formed by adding the 
same number to the numerator and the denominator of the original fraction.   

Error 2: Adds or subtracts the same number to the numerator or denominator (e.g., 
¾ = 5/6 because (3+2)/(4+2)=5/6).  

Misconception 3: (Misnaming) Fractions of regional models represent relationships other 
than the part/whole relationship of the model.  

Error 3: Models fractions as arrays (e.g., Draws as a model for the fraction 5/6 a 
five by six array).  

Error 4: Interchanges numerator and denominator when naming fractions (e.g., 
Writes 1/3 as 3/1). 

Error 5: Names a fraction by representing shaded/non shaded or nonshaded/ 
shaded (e.g., Writes 6/8 as 2/6 or 6/2).  

Error 6: Incorrectly identifies fractional amount of the whole (e.g., Incorrectly 
identifies 1/6 section of a circle, which has been partitioned to show ½ and 3/6, as 
1/5 instead of 1/6).  

Misconception 4: (Partitioning/Simplifying) Partitioning and simplifying produces halves 

Error 7: Responds to requests for equivalent fractions, not equal to ½, with ½ 
(e.g., 3/4 = ½ or 5/15 =1/2). 

Error 8: Equates simplifying with dividing the numerator and denominator by 
two. When the fraction numerals are odd the student responds with either a 
decimal or the next whole number (e.g., 4/8 = 2/4 or 5/20 = 2.5/10 or 2/10 or 
3/10)  

Misconception 5: (Equivalence Meaning) Equivalence denotes relationships other than 
equal amounts 

Error 9: Identifies equivalent fractions as being two fractions naming the 
relationship of the parts making up a whole (e.g., 1/3 = 2/3).  
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Error 10: Identifies equivalent fractions as the original fraction and a second 
fraction whose value is equal to one and contains numerals that were either in the 
original fraction or factors or multiples of the numerals in the original fraction 
(e.g., 6/8 = 6/6 or 8/8 – numerals from original fraction, 6/8=2/2-factor or 2/3 = 
4/4 or 6/6/ - multiples) . 

Error 11: Identifies equivalent fractions as being a fraction and its reciprocal (e.g., 
1/3 = 3/1). 

Error 12: Identifies equivalent fractions as being a fraction and a second fraction 
which is derived by determining the number of times a number will go into either 
the numerator or the denominator of the original fraction (e.g., 5/10 = 2/5 because 
five goes into 10 twice)  

Misconception 6: (Incorrect Equivalent Sentences) When developing equivalent 
fractions, numerators and denominators may vary independently of each other.  

Error13: Multiplies the numerator and denominator of the original fraction by 
different numbers (e.g., 3/4 = 9/16 because (3x3)/(4x4)=9/16) . 

Error 14: Increases or decreases only the denominator or only the numerator of 
the original fraction (e.g., ¾ = 6/4 or 3/8). 

Error 15: Multiplies the numerator of the original fraction by an arbitrary chosen 
number, which has been placed in the numerator of the new fraction, to obtain a 
new denominator (e.g., 3/4 = 2/8 because 2x4=8 or ¾ = 2/6 because 2x3=6).  

Misconception 7: (Set Modeling) Fractions of set models represent relationships other 
than the part/whole relationship  

Error 16: Identifying the numerator as being the number of groups in the set (e.g., 
when modeling ¾ they model 3 groups instead of four groups).  

Error 17: Identifying as either the numerator or the denominator as being many 
items are in each group (e.g., given the fraction 3/4 they place three or four items 
in each set)  

Error 18: When determining equivalent fractions using the set model, they 
interchange how many groups with how many in a group (e.g., When modeling 
what ¾ of 20 is, they make 5 groups).  

Error 19: When determining equivalent fractions using the set model, they 
interchange the numerator of the new fraction with either the numerator or 
denominator of the original fraction (e.g., When asked to find 3/4 of 20, they 
respond with 3/20 or 4/20). 
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Table M1 

Frequency of Student Error Types 

Misconception/error 
  

Number of observed cases 
──────────────────── 

PM VM CM 

1.  Whole number dominance    

  E1 compares whole numbers 38 38 39 

2.  Additive thinking    

 E2 Adds or Subtracts 28 34 16 

3.  Misnaming    

 E3 Arrays 4 19 2 

 E4 Reverses N and D 6 19 2 

 E5 Shaded/Un-shaded or Un-shaded/ Shaded 6 16 3 

 E6 Doesn’t recognize whole 35 15 19 

 Total Errors 51 69 26 

 4.  Partitioning/simplifying    

 E7 Fraction=1/2 22 26 8 

 E8 Fraction= number of divisions/factor 7 9 6  

 Total Errors 29 35 14 

 5.  Equivalence meaning    

 E9 Shaded = un-shaded 58 50 28 

 E10 Fraction equivalent to one 19 17 15 

 E11 Reciprocal  3 22 13 

 E12 Fraction made of factors 7 9 6 

 Total 87 98 62 

6.  Incorrect equivalent sentences    

 E13 Multiplies N and D by different numbers 21 20 12 

 E14 Operates on only N or D 35 34 15 

 E15 Multiplies N by another number to get D 5 4 1 

 Total 61 58 28 

7.  Set modeling    

 E16 Uses N to determine the number of groups 9 2 6 

 E17 Uses N or D to determine how many in each group 9 3 10 

 E18 Uses how many in a group as the D 20 3 11 

 E 19 N or D of first fraction is used as N in second  7 0 13 

 Total 45 8 40 

Note. Numerator (N), Denominator (D)
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Appendix N 

EFT Incorrect Responses
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 Director of TIME Clinic:  Organized intervention program, developed materials, and 

 tutored students 
 Taught 6  methods courses:   EDLE 4060 – Teaching Mathematics and Practicum Level III 

 Relevant mathematics instruction in the elementary and middle-level curriculum; methods of 
 instruction, evaluation, remediation, and enrichment. A field experience practicum is required. 

 
University Supervisor and Instructor, Elementary Education Program (F2008, 
Sp2010) 
 
Utah State University at Logan, Utah 
 Supervised student teachers in grades 2-6 and instructed bi-weekly group seminars.  
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Elementary School Teacher, Grades 1-6, (1978-2008) 
Davis County School District at Farmington, Utah 
  Boulton Elementary, Bountiful, Utah 
  Kaysville Elementary, Kaysville, Utah 
 
Co- Developer and Presenter for Davis Professional Development (1994-2008) 
Davis County School District at Farmington, Utah 
 Co-instructed professional development workshops, developed teacher material and 
 programs or co-instructed student groups for the following programs: 
  Davis Math Academy 
  Curriculum Standards 
  Curriculum Assessment Development 
  Discipline with Dignity 
  Student Assistance Program 
  Math Survival for Novice Teachers 
  Mathematics Core Enrichment 
 
Cooperating Teacher (1999-2004) 
University of Utah at Salt Lake City, Utah 
Utah State University, at Logan, Utah 
 Supervised pre-service teachers during their student teaching experience. 
 
Mathematics Instructor, Utah Core Academy (2004)  
University of Utah at Logan, Utah 
 Number Sense Instructor in weeklong 6th grade teacher professional development 
 workshops held throughout the state of Utah.   
 
Part Time Hearing Impaired Seminary Instructor (1982-1983) 
Church of Jesus Christ of Latter Day Saints at Bountiful, Utah 
 Instructor of weekly seminary class to Jr. High students with hearing limitations 
 
Part Time Deaf/Blind Tutor (1973-1974) 
American Fork Training School at American Fork, Utah 
 Week end tutor and caretaker for a teenage deaf-blind resident at training school. 
 
Camp Recreation Leader and Speech Therapist (1970-1973) 
Meadowwood Springs Speech Camp at Weston, Oregon 

Instructor of camp recreation activities for children with speech disabilities and speech therapist 
instructing students with hearing limitations.   

 

.Research 
 

Research Interests: 
 Mathematics professional development 
 Mathematics early intervention 
 Mathematics and technology 
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Research Projects 
 

Equivalent fraction learning trajectories for students with mathematical learning 
difficulties when using manipulatives (2011-2012).  Dissertation Research.  Designed 
study, curriculum, tutored 5th grade mathematics fraction intervention and analyzed data.  
Utah State University. 
 
 Grades 3-4 Fractions and Virtual Manipulatives Mathematics Project (2009-
present).  Designed curriculum, taught 3rd and 4th grade mathematics fraction units and 
analyzed data.  Utah State University. 
 
 Effects of Virtual Manipulatives on Mathematics Teaching and Student 
Achievement Literature Review (2010).  Library search, data analysis and synthesis.  Utah 
State University. 
 
 Analyzing Mathematics Teaching Anxiety Project (2009 – present). Method 
design, library search, data collection and analysis. Utah State University. 
 

Evidence of Growth in Teacher Content Knowledge in Mathematics and Science 
Partnership Program Analysis (2008-2009).  Document search and data analysis. Utah 
State University. 

 
Student Teacher and First Year Teacher Mentoring (2005).  Method design, data 

collection and analysis.  University of Utah. 
 

Publications 
 

Journal Articles (Refereed) 
 
Moyer-Packenham, P. S., & Westenskow, A. (in press). Effects of virtual manipulatives 

on student achievement and mathematics learning. 
 
Brown, A. B., Westenskow, A., & Moyer-Packenham, P. S. (2012).Teaching Anxieties 

Revealed: Pre-service Elementary Teachers: Reflections on their Mathematics 
Teaching Experiences, Teaching Education, 23(4), 365-385. 

 
Moyer-Packenham, P. S., & Westenskow, A. (2012). Processes and pathways: How do 

mathematics and science partnerships measure and promote growth in teacher 
content knowledge? School Science and Mathematics. 112(3), 133-146. 

 
Westenskow, A., & Moyer-Packenham, P. S. (2011). Canine Conjectures: Using Data for 

Proportional Reasoning. Mathematics Teaching in the Middle School, 17(1), 26-
32. 
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Brown, A. B., Westenskow, A., & Moyer-Packenham, P. S. (2011). Elementary Pre-
Service Teachers: Can They Experience Mathematics Teaching Anxiety Without 
Having Mathematics Anxiety?. Issues in the Undergraduate Mathematics 
Preparation of School Teachers: The Journal, 5(teal_facpub), 1. 

 
Marx, S., Gardner, J., Landon-Hayes, M., Sheridan, D., Westenskow, A., Johnson, K., 

Thurgood, L., (2009)  Book review:  Theory and educational research:  Toward 
critical social explanation.   International Journal of Qualitative Studies in 
Education 23(2),251-255. 

 
Conference Proceedings (Refereed) 
 
Moyer-Packenham, P.S., & Westenskow, A. (2012, Apr). Effects of virtual manipulatives on 

student achievement and mathematics learning.  Proceedings of the 2012 Annual Meeting 
of American Educational Research Association, Vancouver, British Columbia, Canada. 

 
Moyer-Packenham, P.S., & Westenskow, A. (2011, Sep). An initial examination of effect 

sizes for virtual manipulatives and other instructional treatments. Proceedings of 
the 11th International Conference on Transformations and Paradigm Shifts in 
Mathematics Education, Rhodes University, Grahamstown, South Africa. 

 
Westenskow, A. (2011, September).  Comparing the use of virtual manipulatives and 

physical manipulatives in equivalent fraction intervention instruction. 
Proceedings of the 11th International Conference on Transformations and 
Paradigm Shifts in Mathematics Education, Rhodes University, Grahamstown, 
South Africa. 

 
Unpublished Manuscripts 
 
Moyer-Packenham, P.S., Baker, J., Westenskow, A., Rodzon, K., Anderson, K., 

Shumway, J., Ng, D. & Jordan, K.(2012). Comparing virtual manipulatives with 
other treatment modalities of mathematics instruction: hidden predictors of 
achievement. Unpublished manuscript. 

 
Moyer-Packenham, P.S., Baker, J., Westenskow, A., Rodzon, K., Anderson, K., 

Shumway, J., Ng, D. & Jordan, K.(2012). Third and Fourth Results Manuscript in 
preparation. 

 
Shumway, J., Baker, J., Moyer-Packenham, P. S., Westenskow, A., Anderson, K. (2012).  

Comparing Virtual and Traditional Instruction in Fraction Concepts. Manuscript 
in preparation. 

 
Wesstenskow, A., Moyer-Packenham, P.S., & Thurgood, J. (2012).  Parental Perspectives 

in Tutoring Sessions.  Manuscript in preparation. 
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Westenskow, A., Moyer-Packenham, P. S., Anderson, K, Shumway, J., Rodzon, K., & 
Jordan, K. (2012).  Modeling Fraction Error.  Manuscript in preparation. 

 
Westenskow A. The rhizomes of teachers’ professional development pathways.  

Manuscript in preparation.   
 

Grants Funded 
 
Graduate Research Assistant ($35,000). Virtual Manipulatives Research Group: Effects 
of Multiple Visual Modalities of Representation on Rational Number Competence.  
(2011-2012). Utah State University, Vice President for Research SPARC Funding.  Lead 
PI – Patricia Moyer Packenham, Collaborating Faculty – Kerry Jordan, Dicky Ng, and 
Kady Schneiter.  My role:  design lesson plans for experimental classroom, teach 
experimental lessons at research sites, conduct data collection and analysis, participate in 
research team meetings, collaborated on publications and presentations focusing on using 
virtual manipulatives to teach rational number concepts. 
 
Graduate Student ($600) Professional Conference Awards. Utah State University, 
Graduate Senate.  (April, 2010). Travel grants award for presentations AERA and NCTM 
national conferences. 
 
Graduate Student ($600) Graduate Student Travel & Research Grant. Utah State 
Univeristy, (Jan, 2010) Women & Gender Research Institute.  Travel grant award for 
presentation at AMTE national conference.  
 
Classroom Teacher ($1,000).  Toyota Education Grant.  (2005). Boulton Elementary, 
Bountiful, Utah. Designed and built mathematics lessons and tool kits for 5th and 6th 
grade mathematics lessons focusing on the integration of mathematics in other subject 
areas. 
 
Classroom Teacher ($500). Davis Education Foundation Grants. (2000). Davis School 
District. Developed and distributed supplemental sixth-grade mathematics activities to 
Davis School District school. 
 

Presentations 
 
National/International 
 
Anderson, K., Westenskow, A., & Moyer-Packenham, P. S. (2012, April). Teacher 

Resources for Using Virtual Manipulatives to Teach Fraction Concepts. .  
Presentation, Annual Meeting of the National Council of Teachers of 
Mathematics (NCTM), Philadelphia, PA. 
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Moyer-Packenham, P.S., & Westenskow, A. (2012, April). Effects and Affordances of 
Virtual Manipulatives on Students’ Achievement. Research Paper Presentation, 
Annual Meeting of the National Council of Teachers of Mathematics (NCTM), 
Philadelphia, PA. 

 
Moyer-Packenham, P. S., & Westenskow, A. (2012, April).  Research on Teaching with 

Simulated Virtual Tools and Spaces.  Roundtable session. American Educational 
Research Association (AERA) Annual Meeting, Vancouver, Canada. 

 
Moyer-Packenham, P.S. & Westenskow, A. (2012, February).  Connecting Research 

Results on the Effects of Virtual Manipulatives with Mathematics Teacher 
Development.  Research Paper Presentation, Annual Meeting of the Association of 
Mathematics Teacher Educators (AMTE), Fort Worth, TX. 

 
Moyer-Packenham, P.S. & Westenskow, A. (2011, November).  A Meta-Analysis of the 

Effects of Virtual Manipulatives on Mathematics Learning and Student 
Achievement. Research Presentation, Annual Meeting of School Science and 
Mathematics Association,(SSMS) Colorado Springs, CO. 

 
Moyer-Packenham, Jordan, K., Ng, D., Anderson, K., Baker, J., Rodzon, K., Shumway, 

J., & Westenskow, A.(2011, November).  School Mathematics Research on 
Virtual Manipulatives: A Collaborative Team Approach.  Research Presentation, 
Annual Meeting of School Science and Mathematics Association (SSMA), 
Colorado Springs, CO. 

 
Westenskow, A. (2011, September).  Comparing the use of virtual manipulatives and 

physical manipulatives in equivalent fraction intervention instruction. 
Proceedings of the 11th International Conference on Transformations and 
Paradigm Shifts in Mathematics Education, Rhodes University, Grahamstown, 
South Africa. 

 
Moyer-Packenham, P. S., & Westenskow, A. (2011, September). An initial examination 

of effect sizes for virtual manipulatives and other instructional treatments. 
Proceedings of the 11th International Conference on Transformations and 
Paradigm Shifts in Mathematics Education, Rhodes University, Grahamstown, 
South Africa. 

 
Brown, A. B., Westenskow, A., & Moyer-Packenham, P. S. (2011, January). Analyzing 

Mathematics Teaching Anxiety: Assumptions, Findings and Implications for 
Mathematics Educators. Research Paper Presentation, Annual Meeting of the 
Association of Mathematics Teacher Educators (AMTE), Irvine, CA. 

 
Westenskow, A. (2010, November).  The rhizomes of teachers’ professional development 

pathways.  Research Paper Presentation, Annual Conference of School Science 
and Mathematics Association (SSMA), Florida 
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Moyer-Packenham, P. S. & Westenskow, A. (2010, April).  Analyzing, Interpreting, and 
Connecting Data Relationships Using Virtual Manipulatives.  Presentation, 99th 
Annual Meeting of the National Council of Teachers of Mathematics (NCTM), 
San Diego, CA. 

 
Moyer-Packenham, P. S., & Westenskow, A. (2010, April).  Process and Pathways:  

How Do Mathematics/Science Partnerships Measure and Promote Teacher 
Content Knowledge Growth?  Research Paper Presentation, American 
Educational Research Association (AERA) Annual Meeting, Denver, CO. 

 
Westenskow, A., Brown, A. B., & Moyer-Packenham, P.S. (2010, January).  Reducing 

Pre-Service Teacher Anxieties for Teaching Elementary Mathematics.  Research 
Paper Presentation, Annual Meeting of the Association of Mathematics Teacher 
Educators (AMTE), Irvine, CA. 

 
State/Regional 
 
Westenskow, A. (2011), November).  Building equivalent fraction learning trajectories.  

Annual Conference of the Utah Council of Teachers of Mathematics (UCTM), 
Magna, Utah 

 
Westenskow, A. (2010, November). Using data sets to explore proportional 

relationships. Annual Conference of the Utah Council of Teachers of 
Mathematics (UCTM), Bountiful, Utah 

 
Cloke, G., & Westenskow, A. (2000, November).  Using math games.  Workshop 

presentation at Utah Council of Teachers of Mathematics State Conference, Salt 
Lake City, Utah. 

 
Westenskow, A (2003, July)  Ratios. Workshop presentation at The Northern Utah 

Summer Math Institute at Bountiful, Utah. 
 

Service and Leadership Activities 
 
Liaison    Utah State University Graduate Senate Liaison, Served as an 
(2009-2010)  information liaison and presided as session leader in research 

conference. 
 
Course Developer  Davis Math Academy  Designed and presented mathematics 
     (2005-2008)  professional development courses. 
 
Committee Member Davis Curriculum Standards Alignment.  Developed curriculum  
     (2004)  guides for 1st year teachers.  
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Curriculum Designer Mathematics Core Enrichment.  Developed supplemental  
     (1998)  mathematics activities for 6th grade curriculum.  
 

Awards 
 
2012    AERA Best Paper Award 
2011 Graduate Research Assistant of the Year, Utah State University 
2009 Graduate Teaching Assistant of the Year, Utah State University 
2006    Who’s Who Among Teachers 
2002    Davis County District Hall of Fame, Farmington, Utah 
2002    Toyota Horizon Award, Farmington, Utah  
2002  Who’s Who Among Teachers 
1995    Teacher Academy Fellow (Social Studies), Weber State University 
 


