











Figure A.2.2. Example procedural test items used in Experiments 2 and 3.
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Adding Fractions

Comparing Fractions
A Let's sum up fractions.

A Let's compare fractions.
If you are adding two fractions with the same denominator, what must be true of the sum of these fractions?

If there are two fractions with the same denominator but different numerators, what must be true of the fractions?
O The denominator of the sum is greater than each of the denominators of the original two fractions.

(O The fraction with the smaller numerator is the smaller fraction.
O The denominator of the sum is less than each of the denominators of the original two fractions. O The fractions with the smaller numerator is the larger fraction.
O The denominator of the sum is the same as each of the denominators of the original two fractions.

O There is not enough information.

Equivalent Fractions

Subtracting Fractions
A What is an equivalent fraction? A Let's talk about subtracting fractions.
1 If two fractions are equivalent and the numerator of the first fraction is a third the amount of the numerator of 1

Say you are subtracting two fractions with the same denominator, what must be true of the difference of these
the second fraction, what must be true of the denominators of the two fractions?

fractions?
O The first fraction's denominator is three times the amount of the second fraction's denominator.

(O The numerator of the difference is smaller than the two original fractions' numerators.
O The first fraction's denominator is a third the amount of the second fraction's denominator.

O The numerator of the difference is larger than the two original fractions' numerators.
O The first fraction's denominator is the same amount as the second fraction’s denominator.

O There is not enough information.

Figure A.2.3. Example transfer conceptual test items used in Experiment 2.
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Adding Fractions Equivalent Fractions

A Let’s add fractions. A Let's make equivalent fractions.

1 Fill in the missing numerator to make an equivalent fraction.

1 What is the least common denominator of the above fractions?

L]

2 Make two fractions equivalent to the two given fractions using the least common
denominator as the new denominator.

HEE

RN
3 Add the fractions to find the sum.

i H

Subtracting Fractions

A Let's subtract fractions. Comparing Fractions

A Let's compare fractions

1 What is the least common denominator of the below fractions?

[ ]

1 What is the least common denominator of the above fractions?

]

2 Make two fractions equivalent to the two given fractions using the least common 2 Using the least common denominator, write a new fraction for each of the provided fractions.
denominator as the new denominator. D

3 Take the fractions from part 1 and reorder them from the smallest fraction to the largest fraction.
3 Subtract the fractions to find the difference.

[J

O . J ) U .

Figure A.2.4. Example transfer procedural test items used in Experiment 2.

o]

LI

Smallest Largest
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Appendix 3: Experiment 3 Test Items

Least Common Denominator - Erroneous Example

A student made an error. Can you
help them?

A Help the student correct the error.

1 Which answer best describes what the student’s

The student made the incorrect answer to the mistake is? Drag an answer.

problem below: 5.

\L,avgen number that goes into both \

[Smauesx number that goes into both denominators. \
|Product of both denominators ]

What is the least common denominator for the fractions?
2 13

10 25

|Lzrgest multiple of both denominators |

Your answer:

The least common denominator shows the... |

'OXE=E‘=EXZ5

o]

Correct the errors on the problem to the left. When all
of the steps are correct, press OK and then press Done.

Comparing Fractions - Erroneous Example

A student made an error. Can you
help them?

A Help the student correct the error.

1 Which answer best describes what the student’s

The student made the incorrect answer to the ik e

problem below: 6/7

‘Tne Ied is the largest factor for both denominators

6 1. What is the least common ‘Tne larger denominator is the larger fraction ‘
= de“;(;“a“mr (e i) [To convert the fraction, the numerator was added |
E [To convert the fraction, the denominator was added |
[<] 2. Convert the fractions to
) Your answer:
a the left using the least
common cenomi \ |
10 3. Compare the fractionsby 3 Correct the errors on the problem to the left. When all
entering the correct symbal_ of the steps are correct, press OK and then press Done.
(522)- ‘ oK

Subtracting Fractions - Erroneous Example

A student made an error. Can you
help them?

A Help the student correct the error.

1 Which answer best describes what the student's

The student made the incorrect answer to the mistake fs? Drag an answer.

problem below: 13/18.

[The fractions are added

What is the least common

[ <]

[Tne i were not converted

denomantor for the fractions?

[The numerators were not converted

[The denominators were subtracted

using the least common YouRenswer:

denominator. | |

"
2 E Convert the fractions to the left

Subtract the fractions. 2 Correct the errors on the problem to the left. When all

of the steps are correct, press OK and then press Done.

=3

Naming Fractions - Erroneous Example

A student made an error. Can you
help them?

A Help the student correct the error.

1 Which answer best describes what the student's

The student made ;he incorrect answer to the mistake is? Drag an answer.

problem below: 3/

[The is shown by al of the tickmarks

Fill in the numerator and denominator to name the

fraction.

0 1 E‘

[The numerator is shown by the smaller tickmarks

\
[The numerator is shown by all of the tickmarks ‘
\
|

|The denominator is shown by the smaller tickmarks

Your answer:

|For a numberine... |

Correct the errors on the problem to the left. When all

‘?K ‘ of the steps are correct, press OK and then press Done.

Equivalent Fractions - Erroneous Example

A student made an error. Can you
help them?

A Help the student correct the error.

1 Which answer best describes what the student's

The student made the incorrect answer to the mistake is? Drag an answer.

problem below: 3/7.

‘The numerator is smaller, denominator is larger

Make an equivalent fraction to the given fraction where
the numerator is double.

‘Numsralor and denominator change is different

‘The change between the fractions is addition

‘The denominator is smaller, numerator is larger

Your answer:

2 Correct the errors on the problem to the left. When all

‘TK ‘ of the steps are correct, press OK and then press Done.

Making Fractions - Erroneous Example

A student made an error. Can you
help them?

A Help the student correct the error.

1 Which answer best describes what the student’s

The student made the incorrect answer to the il vy aioery

problem below: 0/9.

|Tha numerator is not represented on the circle.

Make the given fraction using the circle. [The denominator s not represented on the circle

[The total pieces shows the numerator

Denominator Numerator
) [The selected pieces shows the denominator
- L] L] Your answer:
o [Foracircle. |

2 Correct the errors on the problem to the left. When all
of the steps are correct, press OK and then press Done.

Adding Fractions - Erroneous Example

A student made an error. Can you
help them?

A Help the student correct the error.

1 Which answer best describes what the student's

The student made the incorrect answer to the Fistakalies e s iery

problem below: 11/30.

[The fractions are subtracted

[The denominators were not converted

A s
denomantar for the fractions?

\
\
[The numerators were ot converted ]
|

[The denominators were adced togetner

s [¢] [m
E Convert the fractions to the left v
four answer:

Y using the least common
3 15 8 . ‘ ‘
denominator.

Add the fractions. 2 Correct the errors on the problem to the left. When all

of the steps are correct, press OK and then press Done.

3

Figure A.3.1. Example erroneous example test items used in Experiment 3.
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Explanations
A Let's provide an explanation for the question below.

! 32 32
Explain why is smaller than
65

Explanations

A Let's provide an explanation for the question below.

1

2 4 6

Kia said that she could show that
Here is her picture:

I Emm

What do you think? Explain your answer.

Figure A.3.2. Example short answer test items used in Experiment 3.
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Appendix 4: Situational Interest Questions

Read the following statement about your experience with the study the last few days. For the statement,

please indicate how true it is for you.

The class sessions spent with CMU were exciting

[ =}
[
wn
o

4

not at all true somewhat true very true

Figure A.4.1. Example situational interest question used in Experiment 3.

Situational interest questions adapted from Linnenbrink-Garcia et al. (2010):

The class sessions spent with CMU were exciting

The class sessions spent with CMU grabbed my attention

The class sessions spent with CMU were often entertaining

The class sessions spent with CMU were so exciting it was easy to pay attention
What we learned in the class sessions spent with CMU was fascinating to me

I was excited about what we learned in the class sessions spent with CMU

I like what we learned in the class sessions spent with CMU

I find the math we did in the class sessions spent with CMU interesting

What we studied in the class sessions spent with CMU is useful for me to know
The things we are studying in the class sessions spent with CMU are important to me
What we learned in the class sessions spent with CMU can be applied to real life
We learned valuable things in the class sessions spent with CMU
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