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Using the Computational Thinking-Pedagogical

Content Knowledge Survey

What is computational thinking?

Computational thinking is an approach to problem solving that uses

key practices from computer science: pattern recognition, abstraction,
decomposition, debugging, and algorithm development. Learning
computational thinking strategies helps students develop problem-solving
skills that can be applied in and out of the classroom.

Computational thinking practices are associated with greater achievement in
math for middle school students.l2 Computational thinking strategies also
help students grow as math learners and unlock pathways into high-wage, in-
demand careers.

To integrate computational thinking into math instruction, teachers need

pedagogical content knowledge. In other words, they need to understand
math concepts, computational thinking practices, and how to teach math
and computational thinking in ways that support student learning.

The Computational Thinking Pedagogical

Content Knowledge Survey

What'’s inside this user guide?

What is computational thinking?

The Computational Thinking Pedagogical
Content Knowledge (CT-PCK) Survey

What does the survey include?
Using the CT-PCK Survey:

— CT-PCK Survey administration

— CT-PCK Survey analysis and
interpretation

Limitations of the CT-PCK Survey

Appendix A. CT-PCK Survey Measure
(16 items)

Appendix B. CT-PCK Survey Measure
(16 items) — Answer Key

Educators can use the Computational Thinking Pedagogical Content Knowledge (CT-PCK) Survey tool to understand middle
school teachers’ knowledge around integrating computational thinking into their math instruction. The following staff can

use the survey for various purposes:
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Districts, professional
development providers, and
education researchers can
use the survey to measure
changes in middle school
teachers’ understanding
of computational thinking
practices after participating in
professional development.

District and school leaders,
as well as instructional
coaches, can use the survey
to understand middle school
teachers’ current knowledge
of and ability to integrate
computational thinking into
their math lessons.

1t ]

Middle school math
teachers can use the
survey to assess their own
baseline understanding of
computational thinking

practices and monitor their
growth over time.

The survey is not intended to be used to evaluate teachers’ performance, the quality of their instruction, or their math

content knowledge.

Check out these resources to learn more about computational thinking:

¢ Problem-solving for life: How computational thinking can benefit students

¢ Middle school math is an important bridge to lifelong STEM learning and success
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What does the survey include?

The 16-item survey is a vignette-based measure of teachers’ ability to integrate computational thinking into math
instruction. Each question in the survey contains a description of students working on a math problem in a middle school
classroom. The teacher taking the survey selects the instructional approach that best supports students’ understanding of
math through the use of computational thinking practices (the full survey is provided in appendix A). The items each relate
to one of five computational thinking practices (exhibit 1). The survey items and responses were developed in collaboration
with experts in math education and computational thinking and were reviewed by district instructional coaches, curriculum
specialists, and in-service math teachers. Completing the CT-PCK Survey should take approximately 20 minutes.

/ T \

Who developed this survey?

Regional Educational Laboratory (REL) Midwest developed this survey as part of the ENgagement and Achievement through

Computational Thinking (ENACT) partnership. The ENACT partnership worked with a school district in Wisconsin to increase

grade 6 students’ confidence, engagement, and achievement in math. To achieve this, the partnership developed a set of
resources to support grade 6 teachers in integrating computational thinking and student-focused practices into their

district’s grade 6 math curriculum.

/

Exhibit 1. Alignment of each survey item in the CT-PCK Survey with computational thinking practices?

Computational
thinking practices

Description Survey items

Observing and identifying patterns, trends, and 1,2,3,4

Pattern recognition .
regularities in data, processes, or problems.

Identifying the general principles and properties that are 56,7,8

Abstraction .
important and relevant to the problem.

Breaking down data, processes, or problems into 9,10

Decomposition .
meaningful smaller, manageable parts.

Debuagin Reviewing solutions to troubleshoot errors or improve 11
R the solution.
Developing step by step instructions for solving a 12,13,14,15,16

Algorithm devel t
JOTEim GAVEIopMEn problem and similar problems.

Note: Each survey item also aligns with a middle school math topic and an instructional strategy.
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Using the CT-PCK Survey

This section provides guidance on how to administer the survey and information on how administrators and instructional
coaches can use survey results to better support teachers.

CT-PCK Survey administration

Before choosing to administer the survey, review the survey items (see appendix A) to establish whether the questions
are appropriate and relevant to your teacher, school, and district contexts and initiatives. If you choose to administer the
survey, keep the survey items in their original form as the content and wording were carefully developed and tested in
collaboration with instructional coaches and math teachers. The rest of this section provides an overview of five steps to
administer the CT-PCK Survey.

STEP
1 Identify participants.
First, identify which middle school teachers will take the survey.? When identifying potential
participants, consider what you want to learn about computational thinking practices. For example,
you may want to survey teachers from a specific school or department, or a group of teachers
attending a professional development opportunity. In general, collecting responses from as
many teachers as possible will provide the clearest picture of the level of computational thinking
pedagogical content knowledge in your survey population.
STEP
p) Determine the timeline for administering the survey.

Next, develop a timeline for administering the CT-PCK Survey. Administering the survey once will
provide a snapshot of teachers’ current levels of understanding about how to integrate computational
thinking into their math instruction. If you are interested in understanding growth in computational
thinking pedagogical content knowledge in response to an intervention or professional development
program, consider administering the CT-PCK Survey twice (that is, using a “pre-post” design).

When using a pre-post design, teachers should take the survey before the intervention or professional
development program has started to understand what they already know. Teachers should then take
the survey a second time after completing the intervention or professional development program.
Examining differences in survey results across the two survey administrations will allow districts to
assess changes in teachers’ pedagogical content knowledge that took place over the course of the
intervention or professional development program.?
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STEP
3 Promote the survey.

Consider how to engage teachers and inform them about the survey to promote participation.
Communicating the content and purpose of the survey can build teacher buy-in, which can
improve response rates and yield more accurate results. In general, teachers may be more likely
to take the survey if they know that it is non-evaluative and intended to help them understand
how computational thinking can be integrated into their instruction to better support their
students’math learning.

Invitations to complete the survey should include a brief description of how teachers were selected
to participate, a description of the survey content and how the data will be used (including if
responses will remain anonymous or confidential), the length of time needed to complete the
survey and how long it will be available, and any incentives for participation. Anonymous survey
responses may increase teachers’ willingness to respond to the survey. However, anonymous
surveys do not allow for the tracking of changes in individual teachers’ responses over time.

Administer the survey.

Now it is time to administer the survey. The survey can be given to teachers via pen-and-paper
administration or online administration (using survey software). Your district or school will be
responsible for programming the survey into the preferred online survey platform.

Completing the CT-PCK Survey should take approximately 20 minutes. However, if the goal is to
understand current levels of computational thinking pedagogical content knowledge, teachers
should have as much time as needed to complete the survey. To promote participation, it may be
appropriate to ask teachers to take the survey as part of shared planning time or a professional
learning community meeting.

STEP .
5 Promote high response rates.

Follow up as needed to encourage as many teachers in your sample as possible to complete the
survey. When more teachers in the sample complete the survey, the data collected are more
representative of the teacher sample. Low response rates could bias the results, as the data may

be more likely to include responses from teachers who are highly motivated or interested in
computational thinking. In addition to considering survey messaging and promotion, it is helpful to
conduct personalized follow-up with nonresponsive teachers.

If you are interested in learning more about best practices for survey administration, check out this
resource from the Institute of Education Sciences: Survey methods for educators: Selecting samples

and administering surveys.
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https://ies.ed.gov/sites/default/files/migrated/rel/regions/northeast/pdf/REL_2016160.pdf
https://ies.ed.gov/sites/default/files/migrated/rel/regions/northeast/pdf/REL_2016160.pdf

CT-PCK Survey analysis and interpretation

This section describes best practices for analyzing and interpreting data from the CT-PCK Survey.

STEP )
1 Review and clean the data.

Inspect the data to make sure there are no issues with data entry and no responses that may
inaccurately represent teachers’ knowledge and abilities. Consider implementing these
cleaning practices:

* Remove any survey submissions where more than half of the questions were left blank,
as these surveys do not provide reliable information.

* Check for response patterns that suggest a teacher may not have fully engaged with
the survey. For example, a survey with the same answer choice for every item may
not offer meaningful insight into the teacher’s computational thinking pedagogical
content knowledge.

* Confirm that any responses that were used to test the survey prior to administration have
been removed.

Exhibit 2. Sample distribution of scores from the pilot administration of the CT-PCK Survey

Percentage of teachers

Beginning Emerging Advanced
(0-8 correct) (9-11 correct) (12-16 correct)

18% Mean =9.7
15% E
12% E

9% :

6% E

3% I ! I

. mla i ; W

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Total number of items where teachers selected the correct response

Note: N = 102 teachers. The dashed line indicates the overall mean score.

Source: Analysis of responses to the pilot administration of the Computational Thinking Pedagogical Content Knowledge Survey.
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STEP
p) Score the CT-PCK Survey.

Create a table or chart of total scores for each teacher. (Exhibit 2 provides an example chart using data
from the pilot survey administration.) Examine the data to determine whether there are any anomalies.
Teachers'scores typically fall in a normal distribution, as most teachers answer between 7 and 13 items
correctly. You may want to exclude extremely high or low scores from your analysis.

For each item on the CT-PCK Survey, a respondent receives a score of 1 point for a correct answer (that

is, if they select the answer that best supports students’ understanding of math through a computational
thinking approach). For each teacher, sum the total number of correct responses to create an overall score
for that teacher (for example, 12 of 16 items correct). Next, divide the overall score by the total number of
survey items to calculate the proportion of items answered correctly (for example, 75 percent correct).

STEP
3 Analyze the data.

Consider the following approaches to analyzing data:

* To calculate the average level of knowledge of integrating computational thinking across
teachers who took the CT-PCK Survey, calculate the mean group score by adding together the
individual scores and dividing by the total number of teachers.

* To calculate the percentage of teachers with different levels of knowledge, count the number
of individuals with scores that fall into the “beginning” category (that is, scores of 0-8 correct
responses), “emerging” category (that is, scores of 9-11 correct responses), or “advanced” category
(that is, scores of 12-16 correct responses), then divide by the total number of teachers.

¢ To assess changes in individual or group scores over time following an intervention, subtract the
individual or mean group score for the first survey administration from the score for the second
survey administration.

STEP
4 Interpret the data.

Scores on the CT-PCK Survey and placement in the beginning, emerging, or advanced category
can provide insight into the current level of knowledge of integrating computational thinking for
individual teachers, or the average level of knowledge across a group of teachers. This information
can help instructional coaches and district administrators identify the need for professional
development on integrating computational thinking into math for their teachers. Differences
in scores between two survey administrations can indicate growth in this knowledge over a
particular period. However, to determine whether growth was caused by an intervention (such
as a professional development opportunity) or simply learning over time, it would be necessary
to compare the scores of teachers who participated in the intervention with a comparison group
of teachers who did not participate.

If you are interested in learning more about best practices for survey analysis and interpretation,
check out this resource from the Institute of Education Sciences: Survey methods for educators:
Analysis and reporting of survey data.
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https://ies.ed.gov/sites/default/files/migrated/rel/regions/northeast/pdf/REL_2016164.pdf
https://ies.ed.gov/sites/default/files/migrated/rel/regions/northeast/pdf/REL_2016164.pdf

Limitations of the CT-PCK Survey

The CT-PCK Survey is a meaningful tool for better understanding teachers’ ability to integrate computational thinking
practices into middle school math instruction. Nevertheless, there are limitations on how the survey can be used and analyzed.

The survey has only been
tested in one pilot study

with 102 middle school math
teachers in two large urban
school districts.¢ The survey
showed good evidence of
reliability and validity in that
study, with a Cronbach’s alpha
of .71. However, additional
administrations in different
districts are needed to establish
that results are applicable

in other contexts. Although
each survey question covers a
specific computational thinking
practice (see exhibit 1), results
should only be interpreted
using a single combined score
across all items.

)
Y

== o)
There is currently only one
version of the CT-PCK Survey.
When the survey is given
twice to measure growth,
teachers will answer the exact
same questions twice. Some
score increases may be due to

teachers being more familiar
with the survey questions the

second time they answer them.

Pilot data suggested that
teachers with different
background characteristics
may interpret items on

the survey differently. For
example, White teachers

and women received lower
survey scores, despite having
similar ability to integrate
computational thinking into
math as their peers. As such, it
is difficult to discern if results
for these groups are due to
real differences in abilities or
differences in the way survey
items are interpreted.
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Appendix A. CT-PCK Survey Measure (16 Items)

Computational Thinking-Pedagogical Content Knowledge
Survey for Middle School Math Teachers

Instructions

The purpose of this survey is to understand your ability to interpret mathematical teaching scenarios and respond to them
using specific instructional practices that integrate computational thinking: a set of concepts and skills from computer
science that can be used to help solve problems (see table below for examples).

Exhibit A1. Definitions of computational thinking concepts

Concept or skill Definition

Pattern Recognition Observing and identifying patterns, trends, and regularities in data, processes,
or problems
Abstraction Identifying the general principles and properties that are important and relevant

to the problem

Decomposition Breaking down data, processes, or problems into meaningful smaller,
manageable parts

Debugging Reviewing solutions to troubleshoot errors or improve the solution

Algorithm Development Developing step by step instructions for solving a problem and similar problems

This survey will present 16 questions about different math teaching scenarios, followed by 5 questions on your
demographic characteristics. The questions will ask you to identify an instructional approach that uses computational
thinking to support students’ understanding of the math content of the scenario. Note that multiple response options may
represent a reasonable instructional approach; however, your goal is to select the response that best supports students’
understanding of math through a computational thinking approach, based only on the information provided in the scenario.

Computational Thinking-Pedagogical Content Knowledge Survey 9



Using the information provided in each teaching scenario, please select the best response
for each of the questions that follow.

1. Ateacher gave students a homework assignment on multiplication and division of decimals that included the three
items shown below. The next day the teacher noticed that many students had answered homework questions 1 and 3
correctly, but most had gotten an incorrect answer of $8.00 for question 2:

1. If turkey costs $1.25 per Ib., how much does a 15-lb. turkey cost?
2. If 10 oz. of rice is $0.80, how much does this rice cost per 0z.?

3. If tomatoes cost $0.30 per Ib., how much do 4 Ibs. of tomatoes cost?

Which of the following options prompts students to use computational thinking to help them solve the problem?
a. Give students a practice sheet of multiplication and division with decimals.
b. Have students compare and contrast each sentence to determine the correct operation to use.

Give a minilesson on the number of ounces in a pound and the number of cents in a dollar.

n

o

Have students work together on solving multiplication problems with decimals.

2. Ateacher is teaching a lesson about finding the sum of the interior angles of any polygon. Students have already
determined that the sum of the angles in a triangle is 180° and that the sum of the angles in a rectangle is 360°.
Which of the following options provides a structure for this activity to incorporate computational thinking?

a. Provide students with the formula n - 2(180°) and have them use it to calculate the interior angles for a triangle
and a rectangle.

b. Keep a shared table of the number of sides and the angle sums for different polygons throughout the unit, and
discuss any patterns that appear.

c. Teach students to use a protractor to measure the angles of a polygon, and have them measure the angles of
different kinds of triangles.

d. Have students come up with precise definitions for triangles and rectangles by identifying their properties.

3. Ateacheris giving a lesson on finding equivalent fractions. They start by giving each group of students a set of fractions
and asking students to find which are equivalent. One group of students worked with the following set of fractions,
circling the fractions they thought were equivalent.

1 8 6 4 3 5
2 10 15 9 4 8

Which of the following options prompts students to use computational thinking to help them solve the problem?
a. Remind students that the numerator and denominators of equivalent fractions have to be multiples of each other.

b. Have students create a table of fractions starting with % and multiply the numerator and denominator by 2, 3, 4,
and so on in each column.

c. Tell students to use a calculator to convert the fractions to a decimal to determine whether they are the same.

d. Do nothing; students have all the correct answers circled.

Computational Thinking-Pedagogical Content Knowledge Survey 10



4. Students just finished a unit on adding fractions by first finding a common denominator. The class is now moving
on to operations with decimals. One student was explaining the following to their group as a way that they checked
their answer:

The number in the space right after the decimal point is always a fraction out of 10. So since those have the same
denominator, we can add them together just like we did last week.

Which of the following responses highlights this student’s use of computational thinking in their solution?

a. "l like how you were collaborating with your group to come up with that answer”
b. “I heard you making connections to what we did in our last unit; did you find that helpful?”
¢. “Would you be willing to share this answer with the whole class when the activity is over?”

d. “Can you remember the name we call the numbers in the space right after the decimal?”

5. Ateacher is about to wrap up a unit on dividing fractions, and gave the quick quiz shown below to see how students
were doing. Students did fine on the first two problems but struggled with the third problem:

. 8.2 _
3 3
5 3

2. — = 2 =
9 9
4 1

3. — + — =
5 3

Which of the following options would structure a follow-up lesson to incorporate computational thinking?

a. Show students how to solve questions 1 and 2 by inverting the divisor and multiplying across the top and bottom
of the fractions.

b. Give a mini-lesson on finding the least common denominator.

c. Have students use graph paper to re-represent equivalent fractions as out of the same denominator and show the
division visually.

d. Have the next homework assignment be primarily questions like question 3 to give students more practice.
6. A teacher is planning a lesson on area formulas. One goal is for students to derive the area formula for a triangle. So far,

students have found the area of rectangles by counting the squares inside rectangles drawn on grid paper. The teacher
then had students use a diagonal line to divide the rectangles into two triangles as shown below:

~
~
N

Which of the following options provides a structure for this activity to incorporate computational thinking?
a. Have the class estimate the area for each triangle and compare these with each rectangle area.
b. Have students label the length and width of the rectangle.
c. Have students draw different rectangles that are the same area with different dimensions.

d. Ask students to write out how they found the area of the rectangle.

Computational Thinking-Pedagogical Content Knowledge Survey 11



7. A student is working on the following word problem related to multiplying fractions.

Leah and her roommate found a pie in the fridge that had 3 out of 5 equal-sized pieces left. They were going to share what
was left by splitting it in half. How much of the leftover pie will each of them get to eat?

The correct answer is 3/10. The teacher saw that the student has written and circled the following answer on their paper:

3/5-1/2 =

6/10 - 5/10

Which of the following options prompts students to use computational thinking to help them solve the problem?
a. Have the student re-read the problem to make sure they understand it.
b. Ask the student to use pictures to represent what is happening in the problem.

¢. Remind the student that when adding or subtracting fractions, they need to convert the fractions to have the
same denominator.

d. Have the student try another problem using simpler fractions first (that is, 2/4 and 1/2).

8. It's fall sports season at school, and everyone is excited about attending the games. A teacher uses the following word
problem to introduce a lesson on unit rate.

Afall sports pass that lets you get into every game costs $12.00. A ticket to one game costs $1.25. How many games do you
have to attend for the pass to be the least expensive option?

The answer is 10 games. The teacher notices that many students set up the problem this way:
Step 1:$12 + $1.25 = $9.60 for the same number of games
Step 2: $9.60 x 1 game = $9.60 (less than $12)
Step 3:$9.60 x 2 games = $19.20 (more than $12)

Two games

Which of the following options prompts students to use computational thinking to catch their mistake?
a. Have students redo step 1 and suggest that they pay close attention to their units.
b. Have students work together in groups to discuss their answers.

¢. Have students create a table or graph to represent the cost of attending different numbers of games with one-
game tickets.

d. Give students a different problem that doesn’t use decimals.

Computational Thinking-Pedagogical Content Knowledge Survey 12



9. Students have finished a unit on finding the area of rectangles and triangles, and are moving into surface area of three-
dimensional shapes. The first problem students will work with is finding the surface area of the regular pyramid shown below:

N\

Which of the following options prompts students to incorporate computational thinking in their solution?

5 o)

a. Suggest that students use a calculator to help the find the surface area.
b. Remind students to account for all five sides of the shape when finding the surface area.

¢. Suggest that students focus on finding the area of one face at a time as they work toward finding the total surface
area.

d. Have students find the surface area of several three-dimensional shapes.

10.A teacher is observing a lesson on finding the least common multiple (LCM), using the following method:
1. Write down the prime factors for each number.
2. For every matching pair of prime factors between the two numbers, cross one of them out.
3. Multiply all of the remaining prime factors together.

Students are working in groups to identify the LCM of 12 and 18. The answer is 36. The teacher notices one group of
three students are all getting different answers:

Student A Student B Student C
12 ZX6 12 3x2x2 12 2X6
18 3Xx3x%x2 18 3x38Xx2 18 3x48
6 X3 x3x2=108 3Xx2=6 2X6x3=36
LCM = 108 LCM =6 LCM = 36

Which of the following options prompts students to use computational thinking to catch their mistake?
a. Provide a minilesson on prime factors.
b. Have student B re-read step 3, since their answer is incorrect.
c. Point out to all students that student C’s solution is correct.

d. Have the three students share their approach to each step and discuss any differences or similarities.

Computational Thinking-Pedagogical Content Knowledge Survey 13



11.Students are collecting data about the height of students in the different sixth-grade classes. One student has the
following on their paper for a class:

Sum of all students’ heights = 1,368 in.

1,368 in.
12 students

Lo 1ft. :-
114in. = L ~@5f)

Average height = = 114in.

They know that answer can't be right because it is too high. They think that something must be wrong in the sum of all
students’ heights, so they went back to their original measurements to check for errors.

Which of the following options highlights the student’s use of computational thinking in their solution?

a.
b.

C.

Ask the student to explain to the class the steps they took to identify the source of their error.
Point out how the student kept track of their units by writing them in their equations.

Ask the student whether they think the source of the error could be related to which term they put in the
numerator or denominator.

Point out how the student could have also used a graph to visualize the data.

12.A teacher is getting ready to begin a lesson on multiplying and dividing with percentages. The first three items for an
exit ticket for the lesson are below:

1.
2.
3.

A pair of shoes originally cost $55.50 but are marked as 20 percent off. What is the final price?
The price of a new bike is $240 but is now on sale for 15 percent off. What would the bike now cost?

A backpack costs $45 after a 12 percent off sale was applied. How much was the backpack originally?

Which of the following options would structure the exit ticket to incorporate computational thinking?

a.

b.

C.

After the exit ticket, read the correct answers and have students score each other’s work.
Make sure students show work for any multiplication they do.

Have the class represent each word problem as an equation, and use variables to represent the unknown
information.

Have the class write their own word problems using prices for items that they want to buy, and calculate how
much they would be if they were 12 percent off.

13.Students are doing an activity where they are calculating and comparing the cost of two cell phone plans depending
on how much data they use. A goal of the lesson is to come up with a general rule that can help anyone pick the least
expensive plan. Students are given the following information:

Plan A costs $35.50 per month and then 50.05 per megabyte of data.

Plan B costs $20.00 per month and then $50.25 per megabyte of data.

Plan C costs $49.99 per month and has unlimited data.

Which of the following options structures the activity to incorporate computational thinking?

a
b.

C.

Computational Thinking-Pedagogical Content Knowledge Survey

. Have students look up the amount of data they used last month and use that to calculate the cost of each plan.

Have students discuss which parts of the cost should be represented using a variable.
Have students create a table or graph of each plan, and use that to write an equation for any amount of data usage.

Either b or c.
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14.Students are working in pairs to come up with the greatest common factor of 36 and 120. They are not sure how to get
started, and ask the teacher for help. The first student suggests the following method:

Student A: “We could find the prime factors of each, and then multiply the common prime factors together to get the
greatest common factor.”

The other students replies:

Student B: “Let’s just list all the factors for each number, circle all the ones they have in common, and then our answer is the
biggest one”
Which of the following options prompts students to use computational thinking in this scenario?
. Tell student B to show student A why their method will not work.

a
b. Have students race to see which one gets to the correct answer faster.

n

Show students a third method using a Venn diagram.

o

Have students write out the steps to their method and have the other student try it out.

15.Students are working together to find the area of different shapes. Their teacher comes to a table where two students
are discussing how to calculate the area of the rectangle shown below.

X Yy
A A

Student A says, “I think you have to multiply first to find the area of each part and then add them together.”
Student B says “No, you have to add them together first, and then multiply by 2.”

Which of the following options prompts students to use computational thinking in this scenario?
. Tell students that their equations are the same.

a
b. Remind students that they should always multiply before they add.

n

Have students write an equation for their methods, and compare them.

d. Point out to students that x and y are not the same size.

Computational Thinking-Pedagogical Content Knowledge Survey 15



16.A student is working on the following word problem about ratios:

A restaurant makes 5 hot dogs for every 3 hamburgers it makes. If the restaurant has made 150 hamburgers, how many
hot dogs has it made?

The student has the following written down on their paper:
1. First, write the ratio.

Hotdogs _ 5
Hamburgers 3

2. Then, make an equivalent ratio using the actual numbers you know were made.

Hotdogs _ 5 _ 7
Hamburgers ~ 3 = 150
3. Finally, multiply the unknown number by whatever number it took to make the actual number.

Hotdogs _ 5 x 50 _ 250
Hamburgers 3 x 50 150

Which of the following options highlights the student’s use of computational thinking in their solution?
a. "It was great how you used your math vocabulary like equivalent ratios in your explanation.”
b. “It was really useful how you clearly showed each step you took to solve the problem.”
c. “Canyou explain to me the difference between ratios and fractions?”

d. “Can you tell me more about what you did in step 3?”

Computational Thinking-Pedagogical Content Knowledge Survey
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Demographics section

This final set of questions asks you for some basic demographic information to help us better understand your
responses.
What grade level are you currently teaching? Select all that apply.

L] Grade 6

L] Grade7

L] Grade 8

L1 Other grade level

What current state certifications/qualifications do you hold? Select all that apply.
L Traditional certification
L1 Emergency certification
L] Teach For America
L1 Alternative certification

LI Other (please specify)

What is the highest level of education you have completed?
[ Bachelor’s degree
[J Some graduate coursework (no master’s degree)
I Master’s degree
] Doctorate or professional degree

[J Other (please specify)

How many years of paid experience do you have teaching? Round to the nearest year.
How many years of paid experience do you have teaching grade 6-8 math (including this year)?
How many years of paid experience do you have teaching computer science (including this year)?

Select all that apply. | identify as:
[ Asian
Black/African American
Hispanic/Latine/Latinx
Native American
Native Hawaiian/Pacific Islander

White

O 0000

I | prefer not to answer.

Select all that apply. | identify as:
L1 Female
LI Male

LI Transgender, nonbinary, or another gender

Computational Thinking-Pedagogical Content Knowledge Survey
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Appendix B. CT-PCK Survey Measure (16 items) — Answer Key

Exhibit B1. Answer key for the CT-PCK Survey

Item Correct response

1

2

10

11

12

13

14

15

16

B

B
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Endnotes

!Nordby, S. K., Bjerke, A. H., & Mifsud, L. (2022). Computational thinking in the primary mathematics classroom: A systematic

review. Digital Experiences in Mathematics Education, 8(1), 27-49.

2Roman-Gonzalez, M., Pérez-Gonzélez, J. C., Moreno-Ledn, J., & Robles, G. (2018). Can computational talent be detected?
Predictive validity of the Computational Thinking Test. International Journal of Child-Computer Interaction, 18, 47-58.

? Adapted from Dong, Y., Catete, V., Jocius, R., Lytle, N., Barnes, T., Albert, J., Deepti, J., Robinson, R., & Andrews, A. (2019,
February). PRADA: A practical model for integrating computational thinking in K-12 education. In Proceedings of the 50th
ACM technical symposium on computer science education (pp. 906-912). Association for Computing Machinery.

4This survey has only been tested with in-service middle school (grades 6-8) math teachers.

2 This design does not include a comparison group, which means it does not allow for a causal interpretation of the
effectiveness of a computational thinking pedagogical content knowledge intervention. In addition, it is possible that
there may be some improvement in teachers’ scores simply due to their familiarity with survey items when they take the
survey for the second time.

¢ Access the Report: Developing a Measure of Middle School Math Teachers’ Pedagogical Content Knowledge for

Computational Thinking

ZSurvey items were edited from their original form for clarity.
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