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Example Question from the Reading-to-Understanding (formerly Garden Path Maze) Assessment

Native Americans (item 4)
The __________ [Miccosukee, Cherokee, Seminole, Tequesta] tribe in Florida is actually made up of many different Native American tribes including the Creek tribe. Other tribes came from Georgia, Mississippi, and Alabama a long time ago. The tribe even included African American slaves who escaped from South Carolina and Georgia before the Civil War. During the 1800s, the United States government wanted them to move to Oklahoma. Some of them refused to leave Florida. Although soldiers came to fight them, they never surrendered to the United States. They hid from soldiers in the Everglades. That is why the Seminoles call themselves the “Unconquered People.”
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Figure S.1. Item Characteristic Curves for the Garden Path Maze from Item Response Theory (IRT) analysis. The x-axis shows the difficulty of the item and the y-axis the probability the child will answer the item correctly. Where the curve crosses .5 probability, the x-intercept indicates difficulty and the slope indicates discrimination (a). A steeper slope suggests greater discrimination. 



Table S.2

Piecewise Growth Curve Model Testing for Child X Instruction Interaction effects on Science 
(SCI) and Social Studies (SS) Unit Tests over Time (WEEK) 
Final estimation of fixed effects:
	Fixed Effect
	 Coefficient
	 Standard
error
	 t-ratio
	 Approx.
d.f.
	 p-value

	For INTRCPT1, π0

	   For INTRCPT2, β00

	           INTRCPT3, γ000
	4.582727
	0.428550
	10.694
	39
	<0.001

	   For CALI, β01

	           INTRCPT3, γ010
	-0.555701
	0.274266
	-2.026
	412
	0.043

	   For F_OC_W, β02

	           INTRCPT3, γ020
	0.046230
	0.018430
	2.508
	412
	0.013

	   For F_PC_W, β03

	           INTRCPT3, γ030
	0.008941
	0.008994
	0.994
	412
	0.321

	   For F_VOC_W, β04

	           INTRCPT3, γ040
	0.006486
	0.023107
	0.281
	412
	0.779

	   For CALIXPC, β05

	           INTRCPT3, γ050
	0.001290
	0.012055
	0.107
	412
	0.915

	   For CALIXOC, β06

	           INTRCPT3, γ060
	0.000870
	0.025352
	0.034
	412
	0.973

	   For CALIXPV, β07

	           INTRCPT3, γ070
	0.006741
	0.031833
	0.212
	412
	0.832

	For SCI slope, π1

	   For INTRCPT2, β10

	           INTRCPT3, γ100
	1.889255
	0.479814
	3.937
	2913
	<0.001

	   For CALI, β11

	           INTRCPT3, γ110
	-4.247385
	0.676203
	-6.281
	2913
	<0.001

	   For F_OC_W, β12

	           INTRCPT3, γ120
	-0.021347
	0.045020
	-0.474
	2913
	0.635

	   For F_PC_W, β13

	           INTRCPT3, γ130
	0.032319
	0.020180
	1.602
	2913
	0.109

	   For F_VOC_W, β14

	           INTRCPT3, γ140
	0.002174
	0.055945
	0.039
	2913
	0.969

	   For CALIXPC, β15

	           INTRCPT3, γ150
	0.041623
	0.030267
	1.375
	2913
	0.169

	   For CALIXOC, β16

	           INTRCPT3, γ160
	-0.124486
	0.062034
	-2.007
	2913
	0.045

	   For CALIXPV, β17

	           INTRCPT3, γ170
	0.021017
	0.078368
	0.268
	2913
	0.789

	For WEEK slope, π2

	   For INTRCPT2, β20

	           INTRCPT3, γ200
	0.260049
	0.027955
	9.302
	2913
	<0.001

	   For CALI, β21

	           INTRCPT3, γ210
	0.522975
	0.039355
	13.289
	2913
	<0.001

	   For F_OC_W, β22

	           INTRCPT3, γ220
	0.000932
	0.002604
	0.358
	2913
	0.720

	   For F_PC_W, β23

	           INTRCPT3, γ230
	-0.001143
	0.001174
	-0.973
	2913
	0.331

	   For F_VOC_W, β24

	           INTRCPT3, γ240
	0.002111
	0.003260
	0.647
	2913
	0.517

	   For CALIXPC, β25

	           INTRCPT3, γ250
	0.004105
	0.001744
	2.354
	2913
	0.019

	   For CALIXOC, β26

	           INTRCPT3, γ260
	0.001281
	0.003599
	0.356
	2913
	0.722

	   For CALIXPV, β27

	           INTRCPT3, γ270
	0.001117
	0.004545
	0.246
	2913
	0.806

	For SCIXWK slope, π3

	   For INTRCPT2, β30

	           INTRCPT3, γ300
	-0.181387
	0.039734
	-4.565
	2913
	<0.001

	   For CALI, β31

	           INTRCPT3, γ310
	-0.074550
	0.055970
	-1.332
	2913
	0.183

	   For F_OC_W, β32

	           INTRCPT3, γ320
	0.002191
	0.003719
	0.589
	2913
	0.556

	   For F_PC_W, β33

	           INTRCPT3, γ330
	-0.000376
	0.001669
	-0.225
	2913
	0.822

	   For F_VOC_W, β34

	           INTRCPT3, γ340
	-0.001886
	0.004632
	-0.407
	2913
	0.684

	   For CALIXPC, β35

	           INTRCPT3, γ350
	-0.006229
	0.002496
	-2.495
	2913
	0.013

	   For CALIXOC, β36

	           INTRCPT3, γ360
	0.005648
	0.005131
	1.101
	2913
	0.271

	   For CALIXPV, β37

	           INTRCPT3, γ370
	-0.000988
	0.006478
	-0.153
	2913
	0.879


Final estimation of level-1 and level-2 variance components
	Random Effect
	Standard
 Deviation
	Variance
 Component
	  d.f.
	χ2
	p-value

	INTRCPT1,r0
	1.19295
	1.42312
	402
	1054.87411
	<0.001

	level-1, e
	2.62066
	6.86783
	 
	 
	 


Final estimation of level-3 variance components
	Random Effect
	Standard
 Deviation
	Variance
 Component
	  d.f.
	χ2
	p-value

	INTRCPT1/INTRCPT2,u00
	2.41022
	5.80918
	39
	1137.39757
	<0.001


Note. Deviance = 16926.72. Treatment condition CALI = 1, BAU = 0, SS is the Fixed Reference Group (SS=0, SCI = 1) Fall = F, Oral Comprehension W score = OC_W, Passage Comprehension W score = PC_W,  treatment X PC interaction effect = CALXPC, treatment X OC interaction effect = CALIXOC, Science effect on time = SCIXWK. 

Table S.3

HLM Results when adding misspelling ratio to Piecewise Cross-classified Growth Model for 2nd through 4th graders

Final estimation of fixed effects:
	Fixed Effect
	 Coefficient
	 Standard
error
	 t-ratio
	 Approx.
d.f.
	 p-value

	For INTRCPT1, π0

	   For INTRCPT2, β00

	           INTRCPT3, γ000
	3.463159
	0.317896
	10.894
	22
	<0.001

	   For CALI, β01

	           INTRCPT3, γ010
	-0.083130
	0.426471
	-0.195
	201
	0.846

	   For POSCASP, β02

	           INTRCPT3, γ020
	-1.441906
	1.063818
	-1.355
	201
	0.177

	For SCI slope, π1

	   For INTRCPT2, β10

	           INTRCPT3, γ100
	1.699174
	0.700528
	2.426
	1533
	0.015

	   For CALI, β11

	           INTRCPT3, γ110
	-5.613039
	0.997597
	-5.627
	1533
	<0.001

	   For POSCASP, β12

	           INTRCPT3, γ120
	-3.823665
	2.464236
	-1.552
	1533
	0.121

	For WEEK slope, π2

	   For INTRCPT2, β20

	           INTRCPT3, γ200
	0.267434
	0.041155
	6.498
	1533
	<0.001

	   For CALI, β21

	           INTRCPT3, γ210
	0.645135
	0.058735
	10.984
	1533
	<0.001

	   For POSCASP, β22

	           INTRCPT3, γ220
	-0.126137
	0.145108
	-0.869
	1533
	0.385

	For SCIXWK slope, π3

	   For INTRCPT2, β30

	           INTRCPT3, γ300
	-0.157512
	0.058193
	-2.707
	1533
	0.007

	   For CALI, β31

	           INTRCPT3, γ310
	-0.100423
	0.082891
	-1.212
	1533
	0.226

	   For POSCASP, β32

	           INTRCPT3, γ320
	0.255561
	0.204684
	1.249
	1533
	0.212


Final estimation of level-1 and level-2 variance components
	Random Effect
	Standard
 Deviation
	Variance
 Component
	  d.f.
	χ2
	p-value

	INTRCPT1,r0
	1.51691
	2.30101
	201
	677.62639
	<0.001

	level-1, e
	2.79568
	7.81585
	 
	 
	 


Final estimation of level-3 variance components
	Random Effect
	Standard
 Deviation
	Variance
 Component
	  d.f.
	χ2
	p-value

	INTRCPT1/INTRCPT2,u00
	0.50731
	0.25736
	22
	41.24949
	0.008


Note.  Deviance = 9049.91951
Quantile Regression Results
Evaluation of Local Treatment Effects
To further explore the efficacy of treatment on proximal measures, quantile regression (Koenker & Bassett Jr, 1978; Petscher & Logan, 2014) was used to test the extent to which treatment effects varied conditional on posttest performance. Quantile regression is a form of conditional median model meaning that tests the relations at multiple points (quantiles) of the outcome distribution rather than viewing relations between outcomes and predictions in the vein of conditional averages (i.e., correlation, ordinary least squares regression, multilevel models, and structural equation models).  Quantile regression relies on an asymmetric weighting system in which all data points are considered relative to their distance from each quantile.   In this way, it possible to address efficacy questions beyond average relations to, “For whom was the treatment effective conditional on outcome performance?” Previous applications of quantile regression in the literature have used continuous variables regressed on a dichotomous variable of minority status (Petscher & Logan, 2014). As an extension of that model, it is possible to view the dichotomous variable as anything which may be dummy-coded, including treatment status. In order to evaluate the effect size in the quantile model, one allowable mechanism is to use Hedge’s g from an ANCOVA F-test with:

where r is the correlation between the pretest and posttest,  is the sample size for the intervention group, and  is the sample size for the control group. Because applications of quantile regression include a t-test for the model coefficients, it is possible to use the square of t in place of F.
	The quantile analysis was used for the two proximal measures of Post-test Science (PO-SC) and Post-test Social Studies (PO-SS) as well as the distal measures of Picture Vocabulary, Oral Comprehension, and Passage Comprehension. Results for the proximal measures (Figure S.3) demonstrate that the impact of treatment varied across the distributions of PO-SC and PO-SS by grade level. For Kindergarten students, CALI demonstrated varying levels of effectiveness mostly for the PO-SS outcome whereby moderate effects were observed for students with low PO-SS compared with large effects for students with average to high PO-SS scores. Conversely, stronger effects were observed for CALI on the PO-SC for students with lower ability compared to higher. In grade 1, relatively strong effects were observed at high levels of PO-SC compared to lower while the reverse was found on the PO-SS outcome. Both grades 2 and 3 showed increasing effectiveness of CALI on PO-SS outcome as performance on the PO-SS posttest increased. A difference between these two grades is that effect sizes in grade 3 for PO-SC tracked PO-SS (i.e., increasing effectiveness) while in grade 2 the PO-SC maintained lower effects at higher levels of ability. Grade 4 demonstrated systematically large effects on both outcomes with stronger effects at the tails of the distribution for both outcome.
 

Figure S.2. Quantile regression results with Hedge’s g by grade for CALI Social Studies (PO-SS) and Science (PO-SC) Unit Post-tests.
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1st Grade
Social Studies
Unit A:

Grouping
Below Level (Green)
On Level (Yellow)
Above Level (Blue)

Materials
Research Notebooks
Sorting Things People Buy
Activity

Research Sheets
NA

Strategies & Skills

Inference Making
Prior Knowledge

Text Features
Labels

1. How do we use our money?
2. How do needs and wants help us choose when so save and

when to spend our money?

Lesson 1

Connect (20 Minutes)

Lesson Preparatio

Sorting Activity — teacher will cut out cards that show people
providing goods and services. *One sorting activity will
automatically print with the lesson plan. This sorting activity is
intended to be done as a group with teacher guidance.

Teacher Instruction:

Teacher introduces topic and activity.

o TODAY WE ARE GOING TO TALK ABOUT THE THINGS PEOPLE
LIKE TO BUY. MANY KIDS LIKE TO SHOP AT SIMILAR PLACES
'AND LIKE TO BUY SIMILAR THINGS.

» WHERE DO YOU LIKE TO GO SHOPPING?
v Accept all responses
» NAME SOME THINGS YOU LIKE TO BUY WHEN YOU GO
SHOPPING.
v Accept all responses

© ADULTS LIKE TO BUY THINGS THAT ARE DIFFERENT THAN THE

THINGS KIDS LIKE TO BUY.
» WHERE DO THE ADULTS IN YOUR FAMILY LIKE TO
SHOP?
v Accept all responses
» NAME SOME THINGS ADULTS LIKE TO BUY AT THE
STORE.
v Accept all responses

o WE ARE GOING TO LOOK AT SOME PICTURES OF THINGS PEOPLE
'BUY. SOME OF THE THINGS ARE USUALLY THINGS KIDS LIKE TO
'BUY AND SOME OF THE THINGS ARE USUALLY THINGS ADULTS
LIKE TO BUY.

Show students the two pages on which pictures will be sorted.
Point to heading as you discuss the title.

© YOU WILL EACH GET SOME PICTURES OF THINGS PEOPLE BUY.
'YOU WILL HAVE TO DECIDE IF THE PICTURE SHOWS “THINGS
'ADULTS WANT TO BUY" OR “THINGS KIDS WANT T0 BUY™
THEN, WE WILL TAKE TURNS PLACING THE PICTURES UNDER
THE CORRECT HEADING.

Pass out pictures of items to be evenly distributed amongst
students in the group. Be sure pictures are mixed up.
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o FIRST. LOOK AT YOUR PICTURES TO BE SURE YOU KNOW WHAT IS SHOWN IN THE
PICTURE.

* Call on one student at a time to tell the name of the item in one of their pictures
and decide if the pictures belong under “Things Kids Want to Buy” or “Things
Adults Want to Buy”. Ask each student the following questions and then have
them place their picture under the correct heading.

»  TELL ME THE NAME OF SOMETHING IN ONE OF YOUR PICTURES.
» [Inference Making or Prior Knowledge] WHO WOULD WANT TO BUY
SOMETHING LIKE THAT? WHY DO YOU THINK SO?

* Circulate through students until all students have shared one picture at a time
and all pictures have been categorized.

o YOU DID A GREAT JOB DECIDING WHO BUYS EACH OF THE THINGS IN THE
PICTURES.

* Introduce students to research notebook.

o EACH TIME YOU MEET WITH ME YOU WILL USE A SOCIAL STUDIES RESEARCH
NOTEBOOK.

* Show students a notebook.

o FOR THE NEXT FEW WEEKS, WE ARE GOING TO RESEARCH SOCIAL STUDIES JUST
LIKE REAL LIFE RESEARCHERS. IN FRONT OF YOU IS YOUR VERY OWN RESEARCH
NOTEBOOK. YOU WILL USE THIS RESEARCH NOTEBOOK TO KEEP ALL OF YOUR
SOCIAL STUDIES MATERIALS SAFE.

o  TAKE GOOD CARE OF YOUR NOTEBOOK BECAUSE I WILL COLLECT IT AT THE END
OF OUR TIME TOGETHER. I WILL LOOK TO SEE HOW MUCH YOU HAVE LEARNED.

©  YOU GET TO WRITE YOU NAME ON THE FRONT OF YOUR NOTEBOOK.

o Assist students in removing font page, writing their names, and replacing front
page.

©  OPEN YOUR NOTEBOOK TO THE FIRST PAGE. ON THIS PAGE SAYS “RESEARCHER
EXPECTATIONS™.

©  LET’S GO OVER THESE TOGETHER. FOLLOW ALONG AS IREAD...

1. USE RESEARCH NOTEBOOK TO STORE ALL WORKSHEETS
AND SOCIAL STUDIES RELATED DOCUMENTS.
2. GATHER INFORMATION RELATED TO THE TOPIC OF STUDY.
3. OBSERVE DOCUMENTS THAT HAVE BEEN GATHERED.
4. ANALYZE THE INFORMATION PRESENTED.
5. DRAW CONCLUSIONS BASED ON WHAT YOU HAVE LEARNED.
6. BE RESPECTFUL OF GROUP MEMBERS AND CLASSMATES WHILE WORKING IN
GROUPS AND INDEPENDENTLY.

GREAT JOB FOLLOWING ALONG. I WILL COLLECT YOUR NOTEBOOKS AND BRING
‘THEM BACK FOR YOU TO USE TOMORROW.
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factual or contextual knowledge from the text. This is also an opportunity to help students
‘make connections across ideas and texts. Use of open-ended and wh-questions (who, what,
where, why, when) or following a yes-no question with “what s the evidence” or “why do
you think so” supports students’ understanding to a greater extent than do yes-no questions. It
is also a good idea to ask several students the same question and to have students ask other
students questions.

Schema and Concept Building: Includes activitics which involve the teacher clarifying a
concept and building background knowledge.

Think-Pair-Share: Involves a three step process to promote discussion. 1. Pose a
question/topic and allow students think time to ponder the question. 2. Have students pair up
with another student to share their thoughts on the topic/question. 3. Have students share their
ideas with the whole group/class.
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2. Pairs of students read aloud while alternating sections or sentences (depends of length
of text).

3. Teacher monitors while students read. Teacher scaffolds, providing assistance with
decoding and meaning while students read in pairs or independently. Teacher draws
attention to specific text structures —headings, charts, etc.

*Assistance with decoding and meaning will draw students’ attention to word
parts, syllables, onset/rime and prefixes/suffixes.

Discussion Questions -

*Green, Vellow and Bluc groups:

1. Discussion questions should be asked cither at stopping points during text reading
(where appropriate) or after reading is complete.

o Discussion questions are designed to make students think deeply about the
subject matter and make connections to prior lessons.

2. When discussion is complete, students will complete activities that support
comprehension of the text.
o Activities/questions are built into each lesson to match content of text and
‘make connections to prior lesson and set-up links to future lessons.
© These activities are designed to make students think deeply about the subject
‘matter and make connections to prior lessons.
o Activities will require students to read labels, sort pictures and/or answer
questions.
o Students’ will receive assistance with decoding words and determining the
‘meaning of words.
o Assistance with decoding and meaning should draw students’ attention to
word parts, syllables, onset/rime and prefixes/suffixes.
© When activity is complete, teacher follows-up with series of questions to
promote discussion about the activity.

CALI Strategies & Skills:
Brainstorming: Involves the gencration of ideas and/or possible solutions to a problem.

Inference Making: Tnvolves making inferences based on information that has not been
explicitly
stated.

Previewing: Includes activities which involve thinking about what might occur in a story
based on the illustrations, cover, title, headings, ete. Previewing activities always precede
reading and involve predictions about the general content of a text.

Prior Knowledge: Includes activities which involve activating students’ personal knowledge
in order to facilitate comprehension.

Questioning: Includes activities which involve gencrating or answering questions regarding
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1* Grade
Social Studies
Unit A:

Grouping
Below Level (Green)
On Level (Yellow)
Above Level (Blue)

Materials
Research Notebooks
Day1:

Sorting Things People Buy
Activity

Day 2.

Sorting Prices: More and
Less

Day 4.6

‘Wal-Mart or Target Flyers

Research Sheets
Day2:

Money Glossary
Money and Price
Day3:

Needs and Wants
Needs or Wants

Day 4.

Choices and Saving
Day 6:

Making Choices for My
Family

Vocabulary
Money
Price

Needs
Wants
Choice
Save

Strategies & Skills
Brainstorming
Inference Making
Previewing

Prior Knowledge
Schema and Concept
Building
Questioning

‘Think, Pair, Share

1. How do we use our money?
2. How do needs and wants help us choose when to save and
when to spend?

Part 1 Overview (Lessons 1-6)

Unit Overview: Students will lean that money is used to buy the things we
need and want and that choices must be made based on needs and wants.

Unit Rationale: The ability to make day-to-day choices about what is
needed, wanted, and what we should spend our money on as opposed to
what we should save our money for is vital in participating in today’s
economy.

Unit Objectives:
o Students will be able to explain moncy’s purpose.
o Students will be able to explain why items had different prices.
o Students will be able to distinguish between needs and wants.
o Students will be able to explain the importance of making choices
and saving money.

Social Studies Sunshine State Standards:
$S.1.E.1.5: Recognize the importance of saving money for future
purchases.

$S.1.E.1.6: Identify that people need to make choices based on scarce

resources.
Reading Instruction:

rst Reading of the Text -
*Green, Vellow and Blue groups:

Teacher reads aloud while students follow along. Teacher must be sure
students are tracking text properly.

Second Reading of the Text -
*Green groups and V<llor groups:

Choral Reading: Teacher and students read aloud in unison. For first choral
reading activity, teacher will teach students how choral reading is to be
done.

*Bluc groups:

1. Pair up students for reading




