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o 1 3 .
9. This picture shows that 7o What number can be put in the box to make the sentence true?

A.9B.3C.4 D.12

. 6 .
10. This picture shows that 5= g What number can be put in the box to make the sentence true?

11. The box below shows that % of the rectangle is shaded.

Which fraction is the simplified form of %‘?

A2 B.L ¢ 2 D.2
6 4 12 6



6 C e
12. — of Liz’s stars are black. Rename the fraction in its simplest form.

* Kk F o
* kL

vl w
o
I

. . . 3
13. Write three fractions that are equivalent to e

ul |l w

3
5

ul|w

14. Fill in the missing numerator

NI
| O

. 10. .
15. Write S in simplest form.

10

15

[SSH

N |-

221
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. 2. . 8 8 . 2

16. Using the box below show that s equivalent to ’ES Shade Eand then circle boxes to show e
Explain in words how your model shows that the two fractions are equivalent.

8

12

winN

17. Sam said that the two squares below have the same fraction of shaded area.

Is Sam right or wrong?

Write the fractions.

Fraction : Fraction:

Explain why you think Sam is right or wrong.
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18. This box shows that 1_°6
2 12

N |-

_ 6
12

In the next two boxes show two other fractions which are also equivalent to '%.

1
2

19. Nancy has 10 eggs. She colored iof them blue. Draw a picture to show how many eggs Nancy

colored blue.
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20. The first circle shows g .

. 6. .
What is g in simplest form?

On the second circle draw and label a picture of the most simplified form of g.
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Equivalent Fraction Posttest 1

Name

. 3. . 12 . . 3. .
1. Maria wants to show that 218 equivalent to e Circle the drawing that shows 218 equivalent to
12

16
A B C D

'/H\ 2
\ <[ XX

_/_\_‘J

8 . : 2 . . 8 2
2. Sammy wants to show that s equivalent to 3 Which drawing shows that o3 ?

3. Draw lines to match the pictures with the fractions.

2
3



4. Circle the box with a pair of drawings which shows that the fractions are equivalent.
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A B C D
2 3 4 4
6 6 6 6
2 3 6 4
9 e 9 —_— 6 ] a ————a =
5. Circle the box with a pair of sets which shows that the fractions are equivalent.
A B C D
6. Circle the statement that is correct.
3 4 4 8 5 3 4 4
A—= = B.—=— C.— — D.—-=—
4 3 5 10 7 7 7 9

7. What three equivalent fractions are shown in the circle?

A.

[N [N
NN

=

4
6

B.

SR
NN

4
4

C.

NN
NN

S

3

D.

4

6

RN
®IN

1

6

8. Which of the following groups show three equivalent fractions?

A.

Ul =
aIN
Nlw

B.

ul |-

3 6

10

2

0

C.

Ul =

2

1

0

3
— D.
15

Ul =

= |un
vl |
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3 9
9. This picture shows that Pl What number can be put in the box to make the sentence true?

71>

7

A.9B.3C. 4 D. 12

6
10. This picture shows tha = 5 What number can be put in the box to make the sentence
true?

e[k
e | e
LI, L

11. The box below shows that 8/10 of the rectangle is shaded.

Which fraction is the simplified form of 8/10?
4 1 4 4
B. - B.—- C.— D.-
7 3 10 5

6
12. — of Ty’s stars are black. Rename the fraction in its simplest form.

* K J o
* *k

Bl w
oo}
NI
O
| w
)
N =
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13. Write three fractions that are equivalent to -

14. Fill in the missing numerator.

1

o | U1

4
15. Write To in simplest form.

228

3 9 9
16. Using the box below show that 1 is equivalent to 1z Shade I} and then circle the boxes to

3
show - Explain in words how your model shows that the two fractions are equivalent.
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17. Sam said that the two squares below have the same fraction of shaded area.

Is Sam right or wrong?

Write the fractions.

Fraction : Fraction:

Explain why you think Sam is right or wrong.

1 4
18. This box shows that — = —
3 12

4
12

[SSHE

In the next two boxes make two other fractions which are also equivalent to %.
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19. Nancy has 8 cup cakes. 1/4 of them are chocolate. Draw a picture to show how many cup
cakes are chocolate.

2
20. The first circle shows —

2
What is s in simplest form?

2
On the second circle draw and label the simplified fraction for 5
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Equivalent Fraction Delayed Posttest

Name

. 2. . 8 . . . . 8
1. Maria wants to show that 31 equivalent to ’Es Circle the drawing shows 31 equivalent to ’ES

A B C D
i

XX

10 2 10 2
2. Sammy wants to show that 1= is equivalent to 3 Circle the drawing that shows = = 3 ?

:::: @l.l

3. Draw a line to match each fraction with the correct picture.

2




4. Circle the pair of drawings that shows that the fractions are equivalent.
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A B C
3 4 6 - —
12 = 12 1z =
3 4 4
8 8 s Bl

Blw

| w

5. Circle the pair of sets that shows two equivalent fractions
A B C

6. Circle the statement that is correct?

[S28 I )

A.

c.i=%
9 9

ul|w
wlun
w
|
Il
EEN

7. What three equivalent fractions are shown in the circle?

- .

| =

o .
Wk

a.

[N I
NN IR
=

[\S]
vl N
wIN
wlw
o,
W=
o IN
O |w

N
(@]
W

8. Which of the following groups show three equivalent fractions?

3
12

B. D.

N
v N
N
ENES
SIS

o lw
N
™| w

9
—C.
16

B
N
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1
9. This picture shows that p = 2 What number can be put in the box to make the sentence

true?

A.1B.12C. 4 D.3

9
10. This picture shows that I = R What number can be put in the box to make the sentence

true?

A9 B.3 C.2 D.1

6
11. The box below shows that 5 of the rectangle is shaded.

6
Which fraction is the simplified form of s ?

3 3
C. = B.-C. = D.
5 8

AN
A lw

12. 8/10 of Liz’s stars are black. Rename the fraction in its simplest from.

>
vl |
w
N |
@)
o
W=
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2
13. Write three fractions that are equivalent to 3

14. Fill in the missing denominator

3 9
4

8
15. Write e in simplest form.

3 12
16. Using the box below show that 2 is equivalent to e Shade % and then circle boxes to show

. Explain in words how your model shows that the two fractions are equivalent.




17. Sam said that the two squares below have the same fraction of shaded area.

Is Sam right or wrong?

Write the fractions.

Fraction : Fraction:

Explain why you think Sam is right or wrong.

1 3
18. This box shows that — = —
4 12
1_ 3
4 12

In the next two boxes make two other fractions which are also equivalent to %5.

235
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1
19. Nancy has 10 cup cakes. < of them are chocolate. Draw a picture to show how many cup

cakes are chocolate.

3
20. The first circle shows E

3
What is I in simplest form?

3
On the second circle draw and label the simplified fraction for o
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Appendix D

Lesson Assessments Samples
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Lesson Concept Assessment
Lesson 2 (RNP 4)
Fractional Amounts
Name

Pre-assessment:
1. How many grey pieces equal one light green piece? o
One grey piece is light green pieces.
(fraction)

2. What color is %2 of a purple piece?

Concept Assessment

1. Liesel, Kami, Jesse, and J.P shared a pan pizza. J.P.s part looked like this.
Add to the picture to show what the whole pizza looked like.

3
2. Circle all the pictures that show "

3. Write the name for the fraction represented by d in the figure below.
)
8 d
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Lesson Concept Assessment
Lesson 3 (RNP 6)
Comparing Fractions Part I
Name

Pre Assessment:

2
1. Circle the drawing which shows 3

2.  Write the name for the fraction represented by e in the figure below.

ar
1

Lesson Assessment

Circle the largest fraction.

L
I
I
I

2 2
3. Julie, Whitney and Manual shared a chocolate pie. Julie ate < Manual ate P and

2
Manual ate 1 Who ate the most pie?
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Daily Cumulative Assessment
Pre Intervention

Name

. 5
1. Draw a picture of p

213
2. Circle the largest fraction — — —
3 47
) . 13
3. Place the two fractions on the number line 3— E
0 1

4. Place and label another fraction between the two fractions.

5. You have 6 pizzas which you want to share with friends. Including yourself there
are four people. How much pizza will each person receive? Draw your work.

6. What are two equivalent fractions represented in the circle?
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7. Using the picture find three equivalent fractions for the shaded amount.

8. Simply the following into lowest terms.

3
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Daily Cumulative Assessment

Lesson 2
Name
. 3
1. Draw a picture of P
3 5 1
2. Circle the largest fraction. — —— =
4 12 7
3. Place the two fractions on the number line — E
0 1

4. Place and label another fraction between the two fractions.

5. You have 8 pizzas which you want to share with friends. Including yourself there
are three people. How much pizza will each person receive? Draw your work.

6. What are two equivalent fractions represented in the circle?

8. Simply the following into lowest terms.
10

15
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Appendix E

Instructor’s Log
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Instructor’s Log

Date Instructor
Lesson
Time Lesson Activity Notes

Pre Assessment

Explore

Apply

Practice Session Applet:

Lesson Assessment

Student

PreAssess 1

PreAssess 2

Practice

Problems Correct/
Problems
Attempted

Lesson Assess 1

Lesson Assess 2

Lesson Assess 3

Ideas or concerns for next session
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Appendix F

Example of Activity Sheet



Name:

Lesson 10

Sruden: Page A

Directions:
Work through each step:

A. Fracton shaded

B. Make into zix equal-zized part:
drawing in Lne: oa pictize.

C. Foction shaded now

o

A. Fractoa shaded

B. Make into 15 equal-zized part:
drawing in Lne: oa pictuze.

C. Foection :baded now

A Fracton shaded

B. Make into 12 equal-zized past:
drawing in Lne: oa pictize.

C. Foction shaded now

A. Fractoa shaded

B. Make into ux equal-zzed put:

C. Focton shaded oo

Ratwand “anbes Peest - ovd Oae

246
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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



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

250
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Appendix H

Lesson Summary Sheets
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134
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Appendix I

Misconception and Error Codes
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Coding of Errors

Multiply N/D differently
Multiplies the numerator and the denominator by different numbers to find

equivalent fractions.

. Adds N/D within

Adds or subtracts the numerator and denominator with in a fraction

. Adds or subtraction numerators or denominators between fractions to determine

equivalence
. Adds same number to N and D to get equivalent fractions
e.g., 7a=7/8 because you add 4 to both the numerator and denominator
Operates only with N or D
Performs an operation on only the numerator or denominator when finding
equivalent fractions
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
Whole number dominance
Size of the fraction is related to size of the numbers making up the fraction
. Additive thinking

Adding instead of multiplying when developing equivalent fractions, e. b. /2, 2/4,
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3/6 add one to the top and 2 to the bottom
3. Sees numbers as unrelated
Treats numbers in a fraction as unrelated to each other, e. g. Two thirds is a two
and a three
4. N/D alone determines quantity
Thinking that it is only the denominator that determines the size of the fraction

5. Ignores the size of the parts in relation to each other and the whole

Identifies the fraction in the picture as 1/3.
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Appendix J

One Way ANOVAs



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.

258
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Appendix K

Analyses of Equivalent Fraction Test



Table K1

Comparison of Overall EFTs Results

260

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 1739 14 11.74 0.00 0.79
VM 25.07 8.72 59.79 2257 13 6.65 0.00 2.03
CM 32.36 13.51 67.93 21.57 13 779  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 Cohend
Modeling
PM 7.00 3.48 12.87 5.48 14 312  0.01 1.22
VM 5.21 4.56 12.07 5.64 13 462 0.00 1.34
CM 4.50 1.91 10.29 5.3 13 421 0.00 1.45
Identifying
PM 6.60 5.54 12.00 4.93 14 240 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 13 209 0.06 0.71
Grouping
PM 3.27 3.20 10.87 5.90 14 521 0.00 1.60
VM 3.79 4.15 13.36 5.33 13 629 0.00 2.00
CM 6.79 6.39 13.36 5.87 13 373  0.00 1.07
Solving
PM 4.00 431 17.00 3.16 14 13.67 0.00 3.44
VM 4.29 3.31 13.21 5.75 13 510  0.00 1.90
CM 5.36 4.14 16.43 4.13 13 928  0.00 2.68
Simplifying
PM 5.60 4.97 13.87 6.37 14 543  0.00 1.45
VM 5.00 4.80 10.79 8.85 13 278  0.02 0.81
CM 5.00 5.55 14.64 7.03 13 487  0.00 1.52




Table K3

Pre to Post Differences in the Percentage of Correct Student Answers
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Gain in percent of correct responses

Questions PM VM CcM 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.



Table K5

Summary of Post to Delayed EFT Differences by Concepts
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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 -0.79 044 -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 +0.09 093 +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



Table L1

Summary of DCA Total Paired Samples t Tests
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EFT pretest EFT posttest Pre to post
Intervention type M SD df t p Cohend
PM 23.53 32.73 4.50 14 8.20 0.00 1.82
VM 19.93 29.36 6.43 13 8.63 0.00 1.53
CM 20.93 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 421 1.53 443 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 221 2.01 4.79 1.31 13 3.56 0.001 1.52
CM 243 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




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 13.3 333 46.7 333
VM 28.6 35.7 14.3 28.6 7.1 21.4 14.3 214
CM 53.3 533 14.3 50.0 14.3 42.9 64.3 42.9

Note. N =43.
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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., % 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.,
% = 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 'z 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 /2, with 2
(e.g.,3/4="%0r 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., ¥4 = 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 % = 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 ¥ 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 % 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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Frequency of Student Error Types
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Number of observed cases

Misconception/error
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 19

E4 Reverses N and D 19

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

E6 Doesn’t recognize whole 35 15 19

Total Errors 51 69 26
4. Partitioning/simplifying

E7 Fraction=1/2 22 26

E8 Fraction= number of divisions/factor 7 9

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 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 2 6

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