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Data-Obsessed Culture
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Instead of “scores,” which offer teachers little information about 
what to do next, it is much more important that formative 
assessment questions, tasks, and activities provide 
instructional “insights” about student thinking and about 
what productive next steps might be taken.  (p. 27)
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Shepard, L. A., Penuel, W. R., & Pellegrino, J. W. (2018). Using learning and motivation theories to coherently link formative 
assessment, grading practices, and large-scale assessment. Educational Measurement: Issues and Practice, 37(1), 21–34. Link

https://onlinelibrary.wiley.com/doi/full/10.1111/emip.12189


Data
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The informational value of assessment items or tasks also matters in 
terms of the feedback provided to students. It does little good to tell 
a fourth grader that his essay is a “2” or that he needs three more 
items correct to reach mastery on a numeracy test. Feedback is 
more likely to be beneficial when it helps students see how to 
improve (Black & Wiliam, 1998), and this invariably calls for 
information that is qualitative rather than quantitative. (p. 28)
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Shepard, L. A., Penuel, W. R., & Pellegrino, J. W. (2018). Using learning and motivation theories to coherently link formative 
assessment, grading practices, and large-scale assessment. Educational Measurement: Issues and Practice, 37(1), 21–34. Link

https://onlinelibrary.wiley.com/doi/full/10.1111/emip.12189


Measurement: Targeted re-teaching
Targeted re-teaching may 
temporarily increase test 
scores, but is unlikely to 
support students’ thinking or 
teacher learning.

Assessment cycle:

1. Interim assessment

2. Identify focal topics

3. Targeted re-teaching days

4. Exit ticket
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Garner, B. (2018). The epistemic foundations of mathematics teachers’ data use: What do the data say?
Paper presented at the 2018 AERA Annual Meeting, New York, NY. Link [handout], Link [AERA]

https://drive.google.com/file/d/1hep6S7fIfkd4_CjrWeFW3JK7xGGsgtPO/view
https://convention2.allacademic.com/one/aera/aera18/index.php?cmd=Online+Program+View+Paper&selected_paper_id=1316571&PHPSESSID=c5i0iuvq33bb9uhluojacp2ra2


Students are sorted into binary groups: “got it” or “missed it”

Greta: Topics 7 and 9 are the worst, right? Like 8 is okay?

Coach Diane: Topic 7—there were 290 kids that missed that whole topic.

Greta: That missed all three [questions]?

Coach Diane: Either three or two out of the three.

Greta: Okay. Okay.

Coach Diane: 290. The Focus Topic 8 is what they did best on.

Obvious instructional response: Re-teaching with questions isomorphic to initial 
assessment

Coach Diane: So, the kids that are getting intervention on Topic 9, what're the rest of the 
kids gonna do?

Greta: Just have enrichment.

June: How about, you know, that could be a good time maybe to do what you were talking 
about, some time on Gizmos or something.
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Indicator: Analyzing student thinking
Assessment cycle:

1. Interim assessment

2. Identify focal students

3. Collect student work

4. Analyze work

5. Plan instructional response

6. Assessment

Analyzing students’ 
sensemaking supports rich 
teacher learning opportunities 
and has potential to support 
more ambitious and equitable 
instruction.
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Garner, B. (2018). The epistemic foundations of mathematics teachers’ data use: What do the data say?
Paper presented at the 2018 AERA Annual Meeting, New York, NY. Link [handout], Link [AERA]

https://drive.google.com/file/d/1hep6S7fIfkd4_CjrWeFW3JK7xGGsgtPO/view
https://convention2.allacademic.com/one/aera/aera18/index.php?cmd=Online+Program+View+Paper&selected_paper_id=1316571&PHPSESSID=c5i0iuvq33bb9uhluojacp2ra2


Centering student sensemaking around content: Bubble kids are likely to show common 
misconceptions

Mr. Donovan: What about Tommy?

Deanna: I think Tommy got the table...finding the unit rate, but then, when he had to apply it and 
figure out how much money for seven hours, it was supposed to be $35, and he put $3.05.

....

Deanna: I mean, I think for the most part, he has the concept, but...

Coach Lindsay: Well, but it sounds like he has the procedure for how to find unit rate

...

Deanna: He can’t — So, I, I'm gonna say no. It says how much money will he earn in seven hours and 
he put $3. And if he looks at the table, he should be able to figure out that's not right.

Plan instruction to respond to student thinking:

Coach Lindsay: Okay. So, what are we gonna ask them to get them back on track?

Give students feedback on their work, have them analyze their errors.
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Dylan Wiliam – Decision Driven 
Data Collection Video

from 26:10 to 28:10

https://podcasts.ox.ac.uk/formative-assessment-confusions-clarifications-and-prospects-consensus


What Educational Decisions?
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Three Guiding Questions in 
Formative Assessment

• Where are we (teacher and student) going?

• What does the student understand now?

• How do we (teacher and student) get to the 
learning target?
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from the FAME Learning Guide: An introduction to the formative assessment process by the Michigan Assessment Consortium. Link

https://famemichigan.org/wp-content/uploads/2017/08/FAME-Comps-and-Elements-Table-and-FA-Graphic.pdf


Three Formative 
Assessment Principles

• Assessment is integrated into the process of 
teaching and learning

• Assessment evidence is used to move learning 
forward

• Assessment supports student self-regulation
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Andrade, H. L., & Heritage, M. (2018). Using formative assessment to enhance learning, achievement, and 
academic self-regulation. New York, NY: Routledge. Link

https://www.routledge.com/Using-Formative-Assessment-to-Enhance-Learning-Achievement-and-Academic/Andrade-Heritage/p/book/9781138653030


Three Guiding Questions in 
Formative Assessment

• Where are we (teacher and student) going?

• What does the student understand now?

• How do we (teacher and student) get to the 
learning target?

17

from the FAME Learning Guide: An introduction to the formative assessment process by the Michigan Assessment Consortium. Link

Formative feedback (from teacher, peers, and self), 
adjustments to teaching, adjustments to learning

https://famemichigan.org/wp-content/uploads/2017/08/FAME-Comps-and-Elements-Table-and-FA-Graphic.pdf


Three Guiding Questions in 
Formative Assessment

• Where are we (teacher and student) going?

• What does the student understand now?

• How do we (teacher and student) get to the 
learning target?
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What do we need to reteach?
To whom do we need to reteach it?
Why did students struggle with this?
How do we reteach it?



Learning About Instruction

Weak Strong

Learning 
About 
Students’ 
Thinking

Weak
Targeted reteaching
• What?
• To whom?

Tips and tricks
• What?
• To whom and how?

Strong
Bounded improvement
• What and why?
• To whom?

Responsive revisioning
• What and why?
• To whom and how?

Brasel, J. Garner, B., Kane, B., & Horn, I. (2015). Getting to the why and how. Educational Leadership, 73. Link
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http://www.ascd.org/publications/educational-leadership/nov15/vol73/num03/Getting-to-the-Why-and-How.aspx


Learning About Instruction

Weak Strong

Learning 
About 
Students’ 
Thinking

Weak
Targeted reteaching
• What?
• To whom?

Strong

20

In targeted reteaching, teachers use data to discuss what to 
reteach and to whom, but they do not discuss why students 
struggled with a particular topic or how teachers could teach it 
differently. Such conversations provide few opportunities for 
teachers to learn about students' thinking or instructional 
practices and therefore provide minimal support for improving 
instruction.



Targeted Reteaching (Vignette)
SHERRY: So it looks like proportional reasoning was pretty rough. We should go over that 
again.

JODI: Yeah, I think we have to. Standards 1 and 3 were the worst, right? But I think 
Standard 2 is probably OK.

COACH ALICIA: There were 290 kids who didn't master Standard 1.

HEWITT: They missed all three questions?

COACH ALICIA: Either three or two out of the three.

SHERRY: OK.

COACH ALICIA: Standard 2 is what they performed the best on. Only a handful of kids 
missed that.

HEWITT: So let's reteach Standard 1 on Wednesday and Standard 3 on Thursday.

JODI: Sherry, why don't you and I take the kids who didn't master it? Hewitt, you can take 
the kids who did master it and do an extension activity.

SHERRY: OK, sounds good.
21



Learning About Instruction

Weak Strong

Learning 
About 
Students’ 
Thinking

Weak
Tips and tricks
• What?
• To whom and how?

Strong

Brasel, J. Garner, B., Kane, B., & Horn, I. (2015). Getting to the why and how. Educational Leadership, 73. Link
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In tips and tricks conversations, teachers use data not only to 
identify what to reteach and to whom, but also to discuss how to 
reteach. This approach provides stronger learning opportunities 
for teachers but is similar to the targeted reteaching approach in 
its weak emphasis on learning about students' thinking.

http://www.ascd.org/publications/educational-leadership/nov15/vol73/num03/Getting-to-the-Why-and-How.aspx


Tips and Tricks (Vignette)
SHERRY: So it looks like proportional reasoning was pretty rough. We 
should go over that again.

JODI: Yeah, I think we have to. Standards 1 and 3 were the worst, right? But 
I think Standard 2 is probably OK?

COACH BOB: I think so. So Standard 1 is about finding unit rate, and 
Standard 3 is solving proportions. How do you want to approach that?

HEWITT: Hmm. Sherry had a good way for teaching unit rate, right?

SHERRY: I tell my kids to always write a proportion and then use the fish 
method to solve it.

HEWITT: Yeah, that's good. Kids can remember it easily.

JODI: OK, I'll reteach it that way. Can I borrow your worksheets for that?

SHERRY: Absolutely. I'll run off some copies for you later.
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Learning About Instruction

Weak Strong

Learning 
About 
Students’ 
Thinking

Weak

Strong
Bounded improvement
• What and why?
• To whom?

Brasel, J. Garner, B., Kane, B., & Horn, I. (2015). Getting to the why and how. Educational Leadership, 73. Link
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Bounded improvement conversations 
build on the what and to whom emphasis 
of targeted reteaching but add the 
question of why. This is an important 
addition, because teachers' knowledge of 
students' mathematical thinking is crucial 
for improving instruction. However, 
bounded improvement conversations still 
limit teachers' learning opportunities 
because they fail to connect this 
knowledge to future instruction.

http://www.ascd.org/publications/educational-leadership/nov15/vol73/num03/Getting-to-the-Why-and-How.aspx


Bounded Improvement (Vignette)
SHERRY: So it looks like proportional reasoning was pretty rough. We should go over that 
again.

JODI: Yeah, I think we have to. Standards 1 and 3 were the worst, right? But I think 
Standard 2 is probably OK?

COACH CAROL: Yeah. So what were the questions that kids struggled with?

HEWITT: Number 8 was pretty low. It was on comparing unit rates. The one where they 
had to decide which kid ran the fastest.

COACH CAROL: Why do you think that was so difficult?

SHERRY: Well, they might not have remembered to set up a proportion correctly.

COACH CAROL: OK. Are there any other reasons why it might have been hard for kids?

HEWITT: It might also have been because the rates don't reduce easily.

JODI: Right. And they might not have realized that they can use a calculator.

SHERRY: Yeah. My kids always struggle with reducing fractions. We should definitely 
review reducing fractions. Let's hit that hard in our warm-ups next week.
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Learning About Instruction

Weak Strong

Learning 
About 
Students’ 
Thinking

Weak

Strong
Responsive revisioning
• What and why?
• To whom and how?

Brasel, J. Garner, B., Kane, B., & Horn, I. (2015). Getting to the why and how. Educational Leadership, 73. Link
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In responsive revisioning, the teachers answer all four guiding 
questions: what to reteach, how to reteach it, to whom it should be 
retaught, and why students struggled with the assessed content. This 
approach is the most likely to lead to instructional improvement.

http://www.ascd.org/publications/educational-leadership/nov15/vol73/num03/Getting-to-the-Why-and-How.aspx


Responsive Revisioning (Vignette)
SHERRY: So it looks like proportional reasoning was pretty rough. We 
should go over that again.

JODI: Yeah, I think we have to. Standards 1 and 3 were the worst, right? But 
I think Standard 2 is probably OK?

COACH DUANE: Yeah. What were the questions kids struggled with?

HEWITT: Number 8 was pretty low. It was on comparing unit rates. The one 
where they had to decide which kid ran the fastest.

COACH DUANE: So what do you think made Number 8 difficult for 
students?

SHERRY: Well, they might not have remembered to set up a proportion 
correctly.

JODI: That might be an issue for some of them, but I also see that a lot of 
kids picked answer B. I think they might have gotten confused by what the 
"fastest pace" means—like, maybe they thought it meant who ran the 
longest. Or they might have divided minutes per miles and then went with 
the biggest number.

COACH DUANE: So how do you want to address that?

HEWITT: Let's do some more work around pace, speed, and distance. Our 
kids often get confused by those.

27

JODI: Right. We could give them problems like Number 8 and see what 
strategies students are using to solve them.

COACH DUANE: Yeah. I have some similar tasks I can give you all. 
Remember the Orangey problem from last year? Do you remember how 
that got out their misconceptions? That worked really well.

HEWITT: Oh yeah! In my class, we compared the different strategies. It 
worked well because they could solve it in whatever way works best for 
them.

SHERRY: We should rewrite it to include some rates that don't easily 
reduce so we can see who's still struggling with that.

COACH DUANE: Good idea. How do you think kids will deal with those?

JODI: Well, when I've used those on homework, I see some of them divide 
distance by time to get speed—like miles per minute. Then they want the 
biggest number. Sometimes they divide time by distance to get, like, 
pace—like minutes per mile. Then they'd want the smallest number.

HEWITT: We should make sure to pull out both strategies. See if kids can 
see how they're related.

COACH DUANE: OK. You might see some other ideas, too. I'll rewrite the 
Orangey problem and get it out to you.



Getting to the Why and How

Missing the Why
• What patterns in student responses shed light on how they 

understood it?
• What makes this problem (or topic) difficult?
• What are some possible sources of confusion on the 

assessment?
• If Tips and Tricks are shared:
• Why is that teaching strategy a good one?
• What misconceptions does the teaching strategy address?
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Brasel, J. Garner, B., Kane, B., & Horn, I. (2015). Getting to the why and how. Educational Leadership, 73. Link

http://www.ascd.org/publications/educational-leadership/nov15/vol73/num03/Getting-to-the-Why-and-How.aspx


Getting to the Why and How

Missing the How
• How did you originally teach this content? What worked? What 

didn't work?
• How can we improve on the original approach to address what 

did not go well?
• If teacher is focused on Bounded Improvement:
• What are the best strategies for addressing these misconceptions?
• What curricular resources can we use to address these 

misconceptions?
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Brasel, J. Garner, B., Kane, B., & Horn, I. (2015). Getting to the why and how. Educational Leadership, 73. Link

http://www.ascd.org/publications/educational-leadership/nov15/vol73/num03/Getting-to-the-Why-and-How.aspx


Three Guiding Questions in 
Formative Assessment

• Where are we (teacher and student) going?

• What does the student understand now?

• How do we (teacher and student) get to the 
learning target?
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from the FAME Learning Guide: An introduction to the formative assessment process by the Michigan Assessment Consortium. Link

https://famemichigan.org/wp-content/uploads/2017/08/FAME-Comps-and-Elements-Table-and-FA-Graphic.pdf


Three Formative 
Assessment Principles

• Assessment is integrated into the process of 
teaching and learning

• Assessment evidence is used to move learning 
forward

• Assessment supports student self-regulation
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Andrade, H. L., & Heritage, M. (2018). Using formative assessment to enhance learning, achievement, and 
academic self-regulation. New York, NY: Routledge. Link

https://www.routledge.com/Using-Formative-Assessment-to-Enhance-Learning-Achievement-and-Academic/Andrade-Heritage/p/book/9781138653030


Decision-Driven Data Collection

• What decisions do you want to make?

• What kind of information do you need to gather to make that 
decision?

• What kind of assessment design will help you gather that 
information?
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You already have access to high 
quality resources
• Like this formative assessment self-reflective rubric -

https://www.doe.in.gov/sites/default/files/assessment/learni
ng-progression-guided-formative-assessment-self-reflective-
rubric.pdf
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https://www.doe.in.gov/sites/default/files/assessment/learning-progression-guided-formative-assessment-self-reflective-rubric.pdf

