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On the efficacy of formative assessment





Two challenges in research of efficacy of 
formative assessment
• Anyone can call anything formative assessment
• What is going on in the control group



Usage patterns for the Kansas formative 
assessment tools in 2007-2008



Formative assessment is a form of structured 
feedback
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and 
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Which brings us to learning maps



The mathematics learning map system, with 
2,554 nodes and 5,605 connections.



The grade 7 portion of the mathematics learning map system.





The portion of the mathematics 
learning map system related to the 
addition of rational numbers.



Learning maps can be used as an organizing 
structure for formative assessment



Instructional 
materials for 
an informed 
instructional 
system.

explain
linear

function

recognize
linear

function

explain
slope-intercept

form

analyze
linear

functions

recognize
function

recognize the
properties of

functions

GUIDING
QUESTIONS



Informed instructional system within an adapted version of 
Heritage’s formative assessment approach.



Informed instructional system within an adapted version of 
Heritage’s formative assessment approach.
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Teachers liked it and felt it to be useful



Comments about Learning Map Information

Because I have such a diverse learning population, it was nice to 
have the map to show students a beginning and then show a map of 
the skills each student would gain in order to show progress.  It helps 
the students stay focused on goals and feel successes. -Donna True

I was able to work back to my students’ level and have 
a plan of how to reach the grade level standard they 
are struggling in.  I work well with visual aids and this 
provided exactly that. –Rebecca Warkins

The learning maps have been very helpful in targeting 
gaps in student learning. The resources have been 
helpful in closing those gaps. –Suzanne Woodard

It is helpful to see what skills were necessary to master the targeted 
standard and where to go next.  Several times I thought I knew what skill 
the student was missing, but when presented with a menu of pathways to 
take, my students gained more ground. –Deb Martin



Comments about Teacher Notes
I think the teacher notes are much easier to read than the standards so I like them. -Donna True

I found the student misconceptions very helpful. Also, appreciated how the research findings 
are paired with learning activities, approaches, and strategies. –Suzanne Woodard

These notes are quite extensive. I do not feel as confident teaching 
math, and with the Common Core standards, was unfamiliar with some 
of the models/strategies used in multiplying beyond the standard 
algorithm.  The notes explained and modeled the strategy so that I 
could feel confident in teaching them.  I also learned what common 
misconceptions were and how to address them.  This helped 
immensely when organizing my small group intervention.  Also, when 
planning lessons it gave me a rationale for the order in which I was 
teaching, beyond just that's how the textbook ordered it.  The step by 
step directions of what to ask, model, require, explain, etc. helped my 
keep the lesson focused. –Deb Martin

I felt that my students were 
beginning to get the why 
behind what they were doing. –
Deb Martin



Comments about Instructional Activities
I felt the guiding questions were very 
thorough and gave me a lot of insight as to 
what the students were thinking and 
misconceptions they had. –Rebecca Warkins I think it is all very useful. I 

like the way the resources 
are laid out, easy to read, 
and EASY to implement. Not 
too much prep involved. 
Very doable. –Suzanne 
Woodard

I really like the notes and the 
activity instructions.  Again, I 
don't particularly feel like I 
know all of the strategies and 
standards to the point that I 
could explain the why to what 
I am doing.  The notes and 
activities are so thorough in 
that I have been able to 
explain to my teaching team 
what the standard is actually 
saying and how to effectively 
teach it. – Deb Martin

I love the support given to teachers, 
especially if these models are new to 
you, as they were to me.  I still feel like I 
need to study these in depth before 
teaching, and that's ok.  With the 
amount of explanation given I feel better 
equipped to teach. –Deb Martin
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Efficacy

• Preliminary results based on only one of the three states that 
provided data
• Hot off the press (analyses performed October 23rd)

• Data from other states will be added in as soon as available



Students in participating classrooms were 
matched with students in non-participating 
classrooms

• 2018 and 2019 test scores were standardized
• 2018 scores are from grade X-1 and were one of three variables used for 

matching, the others being gender and school district type

• Used R Matchit package to do nearest neighbor propensity score 
match, sampling from about 35,000 non-participating students
• Did not stratify within classroom which might have an impact, though it 

would likely be very small





Quality of ELA Match (2018 Data for Grade - 1)

Grade Group Mean SD n

5
Non-ELM -.09 .92 48
ELM -.09 .92 48

6
Non-ELM -.25 .58 11
ELM -.25 .58 11

7
Non-ELM .11 .92 16
ELM .11 .92 16



Quality of Math Match (2018 Data for Grade - 1) 
Before Dropping School Type

Grade Group Mean SD n

4
Non-ELM .06 1.06 41
ELM .07 1.04 41

5
Non-ELM -.16 .84 104
ELM -.16 .84 104

6
Non-ELM .19 .89 198
ELM .19 .89 198

7
Non-ELM -.16 .71 150
ELM -.16 .71 150

8
Non-ELM .26 .69 13
ELM .26 .69 13

There were 
insufficient students 
from charter schools 
in the Grade 4 non-
ELM group to get a 
good match



Quality of Math Match (2018 Data for Grade - 1) 
After Dropping School Type

Grade Group Mean SD n

4
Non-ELM .07 1.04 41
ELM .07 1.04 41

5
Non-ELM -.16 .84 104
ELM -.16 .84 104

6
Non-ELM .19 .89 198
ELM .19 .89 198

7
Non-ELM -.16 .71 150
ELM -.16 .71 150

8
Non-ELM .26 .69 13
ELM .26 .69 13



ELA Results (2019 Data)

Grade Group Mean SD n t p

5
Non-ELM .10 1.01 48

-1.03 .36
ELM -.10 .84 48

6
Non-ELM -.20 .52 11

.25 .31
ELM -.12 .80 11

7
Non-ELM .29 1.06 16

-1.28 .11
ELM -.12 .75 16



Math Results(2019 Data)
Grade Group Mean SD n t p

4*
Non-ELM -.10 .91 41

1.51 .13
ELM .24 1.12 41

5
Non-ELM -.16 .85 104

-1.39 .17
ELM -.32 .73 104

6
Non-ELM .15 .92 198

.49 .63
ELM .20 .81 198

7
Non-ELM -.19 .82 150

1.07 .28
ELM -.08 .91 150

8
Non-ELM .19 .79 13

.60 .55
ELM .37 .77 13



Next steps

• Check propensity score matching
• Check similarity on variables not used in matching
• Check if there is a better set of matching variables

• Add in data from two other states
• Analyze data by classroom and calculate variance associated with  

teacher (HLM) 


