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Abstract

The Bill and Melinda Gates Foundation invested in the Literacy Design Collaborative (LDC)
as one strategy to support teachers and students transition to the Common Core State
Standards (CCSS) in English language arts. This report provides an early look at the
implementation of LDC in eighth-grade history/socia studies and science classes in two
states, and the effectiveness of the intervention in these settings. The study found that across
states and subjects, teachers understood LDC and implemented it with fidelity. Teachers also
generally reported positive attitudes about the effectiveness of LDC and its usefulness in
introducing literacy instruction into content area classrooms. Quasi-experimental analyses
using Coarsened Exact Matching (CEM) techniques and hierarchical linear modeling (HLM)
found a small statistically significant positive effect on reading scores in the one state where
suitable data were available, but no effects on writing scores. However, students generally
performed at low levels on assessments designed to align with the intervention, suggesting
the challenge of meeting CCSS expectations. Exploratory analyses suggest that LDC may
have been most effective for higher achieving students. However understandabl e, the findings
thus suggest that, in the absence of additiona scaffolding and supports for low-achieving
students, LDC may be gap enhancing.

Chapter 1: Introduction

The Common Core State Standards (CCSS) in English language arts (ELA) bring rigorous,
new demands for student accomplishment to ensure that students will have the literacy
knowledge and skills they need to be prepared for success in college and careers. For most states,
these new English language arts standards dramatically increase expectations for students’ ability
to read literary and informational texts closely, analyze evidence, communicate orally and in
writing for a variety of audiences and purposes, and conduct research.

The new standards bring with them requirements for pedagogical shifts and challenges for
teachers who are expected to support their students accomplishment of these more rigorous
goals. The challenge extends not only to elementary school teachers and secondary English
teachers, those who historically have been charged with students' literacy development, but to
secondary content-area teachers as well. That is, the CCSS specifically encompasses literacy
standards for middle and high school coursework in history/social studies, science, and technical



subjects. Secondary school content-area teachers now are expected to integrate literacy
development with their content goals and thus to engage students in curriculum and instruction
that simultaneously support student learning in both domains.

The Bill and Melinda Gates Foundation invested in the Literacy Design Collaborative
(LDC) as one strategy to support teachers and students’ transition to these new expectations.
Although LDC is at arelatively early stage of implementation, the Foundation was interested in
getting an early read on program effectiveness and contracted with the National Center for
Research on Evauation, Standards, and Student Testing (CRESST) to conduct two quasi-
experimental studies of LDC’s implementation and learning impact. The first study, which is
reported here, examined LDC as it was implemented in eighth-grade history/social studies and
science classes during the 2012-2013 school year in selected districts from Kentucky and
Pennsylvania. The second study, reported in a separate companion report (Herman et al., 2015),
examines LDC effects in a districtwide implementation in sixth-grade Advanced Reading
coursesin alarge countywide district in Florida.

This chapter presents background on the study, including a brief description of the LDC
intervention and the evaluation questions that guided the eighth-grade study. In the following
chapters, we summarize study methodology, present implementation and outcome results, and
examine the implications of our findings.

Literacy Design Collabor ative Overview

LDC supports the transition to the Common Core State Standards in English language arts
by providing flexible module templates that enable middle and high school teachers to integrate
reading, research, and writing standards into their content-area instruction. End-of-module,
extended writing tasks provide the heart of the approach. Teachers use fill-in-the-blank templates
to design a culminating content-focused writing task, which then is used to organize a module of
instruction. The module is designed to address relevant content in literature, history/social
studies, or science as well as relevant reading and writing demands aligned with the CCSS. For
example, the following templates structure end-of-module tasks for students' argumentative and
expository writing respectively:

TASK 1 TEMPLATE (Argumentative/Analysis L1, L2, L3): After researching

(informational texts) on___ (content), writean ___ (essay or substitute) that argues

your position, pro or con, on (content). Support your position with evidence from

your research. L2. Be sure to acknowledge competing views. L3. Give examples from past or

current events or issues to illustrate, clarify, and support your position. (Appropriate for:
social studies, science)



TASK 11 TEMPLATE (Informational or Explanatory/Definition L1, L2): After researching

(informational texts) on (content), write a (report or substitute)
that defines and explains (content). Support your discussion with evidence from
your research. L2. What implications can you draw? (Appropriate for: ELA, social studies,
science)

After deciding on the end-of-module writing task, teachers then use an LDC-specified
framework (or instructional ladder) to design instructional activities to support students in
developing the content and requisite literacy skills to successfully complete the culminating task.
The steps of the ladder include core activities, such as note-taking, identifying evidence to
support claims, and evaluating contrasting positions, that scaffold student learning and provide
ongoing opportunities for formative assessment. The final product—instructional ladder plus
template task—is referred to as an LDC module.

The Foundation has been exploring a variety of approaches and partners to support LDC
implementation. The approaches vary in the extent of professional development and coaching
support that teachers and schools receive and in their focus on individual teachers, or districtwide
and/or schoolwide implementation. Depending on the district or school context, teachers work
individually or collaboratively with other teachers and/or specialists to create the modules, which
typically are subjected to a process of review and refinement. In some settings, all teachers for a
particular course and grade use common modules.

As we describe later, teachers in the current study participated in two to three professional
development sessions during the study year. Study teachers were in almost all cases expected to
implement at least two modules during the academic year, with one targeting explanation and the
other focused on argument.

Evaluation Questions

At the time of the study, study teachers had had only one or two years of prior experience
in implementing LDC and were part of the initial trials of LDC with early district implementers.
At this early phase of LDC development, the study addresses a comprehensive set of evaluation
guestions:

1. How do teachersimplement LDC?

2. What isthe impact of LDC on student learning?

3. What conditions and contexts, including quality of implementation, influence LDC
effectiveness?



In addressing these questions, the study implemented a quasi-experimental design and
developed and validated new measures of implementation and learning impact, as described in
the next chapter.



Chapter 2: Study Methodology

The study focused on eighth-grade teachers of history/social studies and science and their
students in both Kentucky and Pennsylvaniato study program effects over the 2012—2013 school
year. Teachers in the study were early implementers of LDC. Study methodology featured a
strong quasi-experimental design to examine LDC's effects on students state assessment
performance, coupled with implementation and student outcome measures that were specially
developed to align well with LDC goals. The implementation measures included logs, teacher
surveys, and anaysis of LDC modules with accompanying student work. Below we provide
more detail on these elements of the study methodology.

Study Sample

Population. The study population was centered in five districts across Kentucky and six
districts located within one Intermediate Unit region in Pennsylvania. These districts were the
earliest adopters of LDC, part of the Phase 1 LDC implementation in 2010-2011 and its Phase 2
expansion in 2011-2012. Within these districts, we sought to include in our sample all Phase 1
and Phase 2 teachers of eighth-grade history/socia studies and science who taught in the 2012—
2013 school year, for atotal of 36 Kentucky teachers and 24 Pennsylvania teachers. Combining
teachers across states and course subjects was necessary to maximize the available statistical
power. Eighth grade was selected as a focus because both Kentucky and Pennsylvania administer
awriting assessment at Grade 8, in addition to standardized measures of reading and language,
and the Kentucky state assessment also includes an eighth-grade social studies measure. These
measures were used in the quasi-experimental design (QED) to examine LDC effects on student
learning.

The breadth of LDC implementation within schools varied across states, districts, and
schools. In some sites, al social studies and science teachers in eighth grade participated in LDC,
while in other sites participation was voluntary. Almost all LDC teachers in the study popul ation
implemented at least two LDC modules during the study year, 2012-2013. These modules
typically had been collaboratively developed with at least one partner teacher. The timing for
implementing these modules was at the discretion of individual teachers.

Sample for quasi-experimental design. All LDC teachers in the study population and
their students during the 2012—-2013 school year were included in the QED study of LDC effects
in Kentucky. Using longitudinal student and teacher data from Kentucky’s state database and
drawing on eighth-grade students in similar courses across the state, we used propensity
matching technigues to create a comparison sample of students who were equivalent to the LDC
group in demographics, prior academic performance, and the prior effectiveness of their teachers



and schools. These techniques and the resulting samples are described in more detail in Chapter
4 in the context of the QED results.

Table 1 shows the demographic characteristics of the LDC student sample in Kentucky,
based on available state data, as well as data on the students exposure to LDC. These data
indicate that the study’s LDC student population was predominantly White, with nearly equal
representation of males and females. Nearly half of the students qualified for free or reduced
price lunch. Ten percent of the students were identified as students with disabilities. English
language learner students were little represented.

Table 1l

Demographic Characteristics of Kentucky LDC Students: All Eighth-Grade
Sudents Taught by LDC Social Sudies and/or Science Teachersin the Sudy
Population (n= 2,529)

Demographic characteristic n %

Ethnicity

Hispanic 66 3.0

White 2288 90.0

Black 65 3.0

Other (Asian, American Indian, Alaskan Native) 110 4.0
Qualify for free or reduced price lunch 1177 47.0
English language learner 11 04
Gender: Femae 1241 49.0
Specia education 262 10.0
LDC Exposure

LDC in socia studies and science 1429 56.5

LDC insocia studies only 827 32.7

LDC in science only 273 10.8

Based on the demographics of eighth-grade students statewide who were administered the
eighth-grade Kentucky state assessment (K-PREP), the study treatment sample appears generally
similar to the state population, with two apparent exceptions. The study sample has a smaller
proportion of Black students (3% compared to 10.5%), a larger proportion of White students
(90% compared to 81%), and a slightly lower representation of students who qualify for free or
reduced price lunch (47% versus 52%). (See Pearson, 2013, for demographics of the state testing
population.)



Over half of Kentucky students in the sample were exposed to LDC in both social studies
and science, with about a third exposed in socia studies only and 10% exposed in science only.
In Chapter 4, we provide details on how we modeled students’ LDC dosage.

Table 2 shows the demographics of the Pennsylvania LDC population.! The data indicate
that, like the rest of the state, the majority of students are White, athough statewide the
proportion is dightly higher than that in the LDC schools—71.7% versus 65.1%. Relative to the
state population, LDC students are more likely to be Hispanic (8.5% versus 24.7%) and less
likely to be Black or Asian. LDC students also are somewhat less likely to be economically
disadvantaged, as measured by free or reduced price lunch status. Presence of English language
learners is low in both populations. Student performance on the state reading test indicated that
statewide performance on the seventh-grade reading and math exams in 20112012 was dlightly
lower than the performance of the LDC student sample selected for the quasi-experimental
analysis. The mean seventh-grade reading scale score was 1435 for our sample compared to
1413 for the state at large, and the mean math scale score was 1529 in our sample compared to
1500 in the state. Grade 8 mean scale scores for 2012-2013 were not yet published for
Pennsylvania at the date of publication, so a comparison could not be made on the outcome
measures to our sample.

Table 2

Demographic Characteristics of Pennsylvania LDC Students: All Eighth-Grade
Sudents Taught by LDC Social Sudies and/or Science Teachersin the Sudy
Population (n =1446)

Demographic characteristic n %

Ethnicity

Hispanic 347 24.7

White 914 65.1

Black 72 51

Other (Asian, American Indian, Alaskan Native) 66 4.7
Qualify for free or reduced price lunch 483 334
English language learner 63 44

Sufficient data to support a rigorous quasi-experimental design were not available in
Pennsylvania, where the study could not gain access to statewide student longitudinal data.
Instead, feasibility issues limited available data to LDC and demographically similar districts

'Complete data on gender were not available.



within the Intermediate Unit and to student performance on state tests only for the year prior and
subsequent to the LDC implementation. Because of stakeholder interest, we used these data to
explore LDC effects. Due to data limitations, these QED analyses are summarized in Appendix F
and are not discussed further in the body of this report.

Sample recruitment and completion rates for L DC-only measures. District leaders and
district-level LDC coordinators in both states fully supported study recruitment, but teacher
participation in the special measures was totally voluntary. The effective study sample size thus
varied with the various instruments used in the study. Table 3 and Table 4 display the number of
study-eligible teachers who were invited to participate in the study, those who agreed to
participate, and the completion rates for each of the study measures in Kentucky and
Pennsylvania respectively. Because no special agreement was needed to include teachers in the
analysis of available state assessment and demographic data, all teachers in the study population
were included in the study sample.

In Kentucky, approximately half of the eligible eighth-grade teachers agreed to participate
in the study and completed the major research activities, including logging about modules,
submitting module materials, and administering the specially developed student learning
measure, the Integrated Learning Assessment (ILA). Unfortunately, fewer than half of the
Kentucky teachers who administered the ILA also returned the one-page opportunity-to-learn
(OTL) survey that was included with the assessment materials. The teacher survey, which
demanded a smaller amount of teachers time than the other data collection components of the
study, attracted a larger proportion of eligible participants: three quarters of our Kentucky LDC
teacher sample completed the survey.



Table3
Sudy Completion Rates: Kentucky

LDC teachers (eighth-grade % relative to all % relative to
history/social studies and science) n eligible LDC teachers  consented teachers

Teachers eligible for CRESST study and teacher survey 36
Teachers consenting to CRESST study 19 53
Teachers completing:

Logs 18 50 95

Teacher artifacts 18 50 95

ILA 18 50 95

OTL survey 8 22 42
Teachers participating in survey 27 75

In Pennsylvania, at the request of our partners in the Intermediate Unit, we relaxed our
eigibility requirements to allow teachers new to LDC to participate in the study. This was a
strategy to increase buy-in on the part of the small districts participating in the study, and had the
effect of alowing 10 additional teachers to participate. We did not, however, change the
eigibility requirements for the separately administered teacher survey, and therefore the samples
were different for these two separate data collection efforts. With the strong support of the
Intermediate Unit, recruitment was very successful, with over 90% of targeted teachers
consenting to participate in the research (see Table 4). The large majority of these teachers
completed all major research activities, although a smaller majority completed the OTL survey.
The completion rate for the teacher survey also was quite high.



Table4d
Sudy Completion Rates: Pennsylvania

LDC teachers (eighth-grade history/social studies % relative to all eligible % relative to
and science) n LDC teachers consented teachers
Teachers eligible for CRESST study 24 -- --
Teachers consenting to CRESST study 22 92
Teachers completing:
Logs 20 83 91
Teacher artifacts 20 83 91
ILA 20 83 91
OTL survey 15 63 68
Teachers eligible for teacher survey 16
Teachers completing teacher survey 14 88 --

I mplementation Measures

Our implementation measures draw on research on instruction and instructional change,
given that the ultimate goa of the LDC intervention is to align teachers instruction to the
Common Core State Standards. Classroom practice is notoriously impervious to reform (Cuban,
1984; Lortie, 1975); however, an emerging body of research has documented the relationship
between student achievement and specific instructional practices that create opportunities to
learn (see Bryk, Sebring, Allenworth, Luppescu, & Easton, 2010; Rowan & Correnti, 20009;
Winters & Herman, 2011). Our implementation measures thus focus on classroom instruction,
while recognizing that multiple factors influence and inhibit teacher innovation and instructional
change. The measures include web-based teacher logs, collected twice weekly during LDC
module implementation, collection and analysis of LDC modules, and a teacher survey. In all
measures, teachers were asked to focus on the same focal class, if they taught more than one
section of eighth-grade history/social studies or science.

W eb-based teacher log. Study teachers were asked to complete alog twice weekly during
their implementation for each of two LDC modules, one implemented in the fall and the second
in the spring. The logs focused on (a) the degree to which instruction generaly aligned with the
structure of the LDC intervention, (b) the degree to which instruction explicitly specified and
addressed the discrete literacy skills required to compl ete the summative writing task, and (c) the
guality and extent of formative assessment practices incorporated into LDC instruction. Each log
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was designed to capture classroom instruction on the particular day the log was completed and
focused on only one of the teacher’ s classes—the same class for al logs.

The log included opening (gateway) items that asked teachers to specify which component
of the LDC module they addressed on that particular day (i.e., Preparing for the Task, Reading
Process, Transition to Writing, Writing Process) and then branched to back-end items for the
identified component(s), where teachers answered additional questions about component
instructional objectives and strategies. For example, the Reading Process section asked teachers
to check all the specific reading skills that were addressed in the day’s instruction. Follow-up
items asked teachers to identify how they assessed student understanding and/or reading skills
during the period and how they responded if a student had difficulty with the reading assignment.
The emphasis on formative assessment aligns with LDC intent, which views the steps in the
instructional ladder as opportunities for the teacher to track student progress and intervene
appropriately to support student learning. Logs were analyzed at the teacher level.

Participating teachers were asked to complete logs twice per week over the course of two
LDC modules. one implemented in the fall and one in the spring. Almost all teachers logged
about two different modules, with the exception of one Kentucky teacher who only implemented
one module during the school year, and one Pennsylvania teacher who failed to submit logs for
one of her two target modules. On average, Kentucky teachers submitted 11 logs for the two
modules, and Pennsylvania teachers submitted 10 logs. There was, however, a great dea of
variation across teachers, with individual participants submitting between four and 15 logs.

Log data were aggregated by teacher and then summarized across teachers for four groups
of teachers. Kentucky history/social studies, Kentucky science, Pennsylvania history/social
studies, and Pennsylvania science. That is, item-by-item mean scores were computed for each
teacher across al logs that teacher submitted for a given module (Module 1 or Module 2) and
across the two modules. The computations included teachers’ responses only to those items that
were associated with the LDC component(s) that the teacher specified for each log. For example,
log reading component mean scores were based only on responses to logs for which teachers
reported implementing the reading component of the module. (See Exhibit A1 in Appendix A for
acopy of the Kentucky/Pennsylvanialog.) Group means were then computed across teachers and
modules. Implementation analyses also considered various composite measures, as described
further in implementation results below.

Analysis of LDC modules. Teachers were asked to submit modules and classroom
artifacts directly into the online survey engine when they completed logging about a given
module. These artifacts included

11



1. a completed template task (often printed from Module Creator, an online tool for
developing amodule, available to many LDC teachers);

2. copiesof al texts used in the module;

3. one sample of supplemental instructional materials used during the reading component
and one from the writing component (e.g., graphic organizers, worksheets, lesson
plans) that each spoke to the specificity of instruction; and

4. three samples of student work on the template task, marked high, medium, and low.

Teachers also had an opportunity to submit any additional materials that they believed
would help us understand their module instructional practice. We followed up with teachers who
had completed logging but did not submit their materials. As the data in Table 3 and Table 4
above show, module materials were received from al teachers who completed the logs. Our final
count of collected materials was 22 Kentucky social studies modules, 13 Kentucky science
modules, 20 Pennsylvania socia studies modules, and 18 Pennsylvania science modules. These
73 modules represented nearly al of the modules on which teachers logged during the
implementation study.

Raters used the specially developed CRESST Assignment Measure rubric to score the
Kentucky and Pennsylvania modules on nine dimensions of quality. Attending to both content
and literacy demands, the dimensions address the quality of the central writing task and the texts
it draws on, the quality of the instructional ladder, and overall module coherence:

e Dimension 1: Effective Writing Task

e Dimension 2: Alignment to the CCSS and Local and State Literacy and Content
Standards

e Dimension 3: Text Alignment

e Dimension 4: Text Appropriateness

e Dimension 5: Text Rigor

e Dimension 6: Fidelity to LDC Module Instruction

e Dimension 7: Quality Instructional Strategies

e Dimension 8: Coherence and Clarity of Module

e Dimension 9: Overall Impression

Each dimension was scored on a 1-5 scale, where a score of 1 indicated poor quality, a
score of 3 indicated the quality was moderately realized, and a score of 5 indicated that the

guality of the dimension was fully realized (see Exhibit A2 in Appendix A for the scoring
rubric).
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Subject matter teachers in history/social studies and science were recruited as scorers and
received special training to ensure they could consistently apply the rubric to the collected
modules. The training provided detailed rubrics for each dimension, exemplified by anchor
papers (i.e., module components) demonstrating each score value, and multiple opportunities for
practice and feedback on rubric application. Scorers established their consistency before
embarking on scoring and consistency was checked throughout the scoring process. The
measurement quality of the resulting scores was established through generalizability, factor
analysis, and decision study methodologies and is reported as a separate paper (see Reisman,
Herman, Luskin, and Epstein, 2013, in Appendix B, which describes the measures, including
development, piloting, scoring, generalizability and dependability studies, and results). Raters
generally found the scoring dimensions intuitive and well aligned with the available artifact data.
Both the socia studies and science analyses revedled low rater variance across scoring
dimensions (between 0% and 14% of total variation depending on the dimension and subject)
and high teacher and/or teacher by module variation (between 28% and 72% depending on the
dimension and subject), suggesting that the scores were capturing real differences in module
implementation across teachers. Moreover, based on factor analyses, all nine dimensions loaded
on a single factor for both subjects, making the case that the CRESST Assignment Measure
effectively measures a coherent trait that might be understood to be LDC implementation, or
perhaps more generally, instructional quality in the integration of literacy and content. In Chapter
3, we use dimension scores to provide descriptive results on quality of implementation and
overall mean scores to examine the relationship between module implementation and student
performance.

Teacher surveys. CRESST collaborated with Research for Action (RFA) on the design of
a 2013 implementation and scale-up survey for teachers. The survey included a section on
module implementation with items designed to mirror the intent of the CRESST log measure
items. These survey items queried

e relative time spent on the various module components,

e relative emphasis given to specific reading and writing skills;

e use of formative assessment and strategies for providing feedback; and

e perceptions of LDC impact.

Further, we drew on RFA survey variables as context and possible moderators of LDC

implementation and impact—for example, experience using LDC, attitudes regarding literacy
instruction, extent of professional development, leadership support, and collaboration.

13



Descriptive statistics were computed at the teacher level. (See Exhibit A3 in Appendix A for a
copy of the LDC teacher survey.)

Student Outcome M easur es

Student outcome measures for the study include state assessment data and CRESST-
developed Integrated Literacy Assessments (ILAS). Student demographic information also was
secured with the available state assessment data.

State assessment data: Kentucky. The study used data from the Kentucky Performance
Rating for Educational Progress (K-PREP) to measure students 2012-2013 performance in
English language arts, writing, and social studies. K-PREP contains both multiple choice and
short constructed response items in a blended model of criterion- and norm-referenced testing.
The writing assessment features an on-demand writing sample in which students create an essay
in response to reading a single passage.

Reported reliability for the eighth-grade reading and social studies tests are .87 and .90
respectively (Pearson, 2013).

State assessment data: Pennsylvania. The study used available data on student
performance on the Pennsylvania System of School Assessment (PSSA) in reading. Data were
requested on eighth-grade LDC and comparison students for 2012—2013 and for these students
prior performance as seventh-graders in 2011-2012. Data were provided by local districts within
the Intermediate Unit.

The PSSA reading tests are composed predominantly of multiple choice items, but also
include severa constructed response items. Reported reliability based on coefficient alphais .91
for the 2012-2013 eighth-grade reading test, .89 for the seventh-grade reading test in 2011-2012,
and .93 for the seventh-grade math test in 20112012 (Data Recognition Corporation, 2012, and
Data Recognition Corporation, 2013; see http://www.porta.state.pa.us/portal/server.pt/
community/pssa_technical_reports/7447).

The original study design also included students’ eighth-grade PSSA writing scores, which
are based on a direct writing assessment. Unfortunately, however, because of substantial missing
data, these scores could not be included in study analyses. Moreover, limited demographic data
were available for all studentsin our sample.

Integrated Literacy Assessment (ILA). The CRESST ILASs are designed to measure both
students’ literacy development relative to the CCSS in English language arts and the depth of
students' content understanding in literature, history/social studies, or science. Across content
areas, the two-day ILASs feature a consistent structure that roughly mirrors components of LDC:

14



On Day 1, students read several texts that typify those encountered in the discipline and address
an important content principle or theme and respond to selected and constructed response
reading comprehension and analysis questions about each text. The questions are aligned with
the CCSS in ELA. On Day 2, students respond to an essay prompt that, consistent with the
CCSS, asks them to synthesize what they know with what they have read to produce an
evidence-based, extended explanation or argument responding to a content-related problem.
Student essays were scored by trained raters using a generalized, analytic scoring rubric that was
customized for each prompt. Table 5 and Table 6 show the dimensions addressed by the writing
task rubric and an example of the score values for each one of the dimensions.

Table5

ILA Scoring Rubric for Final Writing Task

Dimension Name Description
A Content Thisisameasure of overal how well the student has demonstrated that they
understanding understand the materials and the topic in their essay.
B Rhetorical Argument; establishes a claim, acknowledging alternate or opposing claims,

structure/quality

and supportsit consistently with relevant evidence and logical reasons.

Explanation: establishes athesis; previews the main points; and thoroughly
develops the topic with well-chosen information, examples, and analysis.

C Organization Consistent focus, logical progression of ideas, and structure appropriate for the
task.
D Reference/support  Thisis ameasure of how well statementsin the essay are supported by
with text references to text details. A text detail is a quotation, paraphrase, or any other
reference to information and ideas in the texts provided.
E Grammar and The essay is written with acommand of standard English conventions: proper
conventions English usage and control of grammar, appropriate tone, paragraph, and
sentence structure.
Table 6

Scoring Dimension Example for Rhetorical Structure/Quality

Description Score
Important elements of the argument are clearly and thoroughly described and articul ated. 4
Elements of the argument are clearly described. 3
There is an attempt to describe some elements of the argument. 2
Elements of the argument are not described, or the descriptions are unclear. 1
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ILA content foci. The ILA design seeks to respond to the challenge of disentangling the
background information that students bring to the assessment from the knowledge that they
gather from reading the actual texts in the assessment (Klein, 1983). Assessment designers and
evaluators must take care to not unfairly privilege students whose teachers spent considerable
time on a topic over those whose teachers coverage was more cursory. We addressed this
potential confound in the ILAs in two ways: first, we selected topics that students should have
covered in their recent curriculum, or that were closely related to topics they had covered;
second, we included relevant background knowledge in the actual exam so that even students
with virtually no familiarity in the topic could orient themselves to the substance of the texts and
write meaningfully about them (Baker, 1994).

The history/social studies ILA used in the study focuses on Reconstruction following the
Civil War. The assessment includes background information in the form of a short summary
describing Reconstruction and a timeline of key events. Each of the three documents in the
assessment includes a headnote with key background information about the author and the
context. The three documents—a speech by Frederick Douglass, an excerpt from South
Carolina's Black Codes, and a freed person’s testimony of KKK violence—vividly describe a
wide range of challenges faced by African Americans in the Reconstruction-era South. The
writing task was designed as an argument task; students were asked to argue that African
Americans were not actually free during the Reconstruction era using evidence from the three
documents. Although Reconstruction is not explicitly part of the eighth-grade standards in
Kentucky, students learn about U.S. history through the Civil War, right up to Reconstruction.
Given the extensive background knowledge included in the assessment, we believed it would
effectively gauge students' ability to learn from text and write effectively about it.

The science ILA focused on science inquiry skills in the context of Darwin’'s theory of
evolution. Students were asked to read and respond to questions about three documents. one a
description of “fitness’ and how the term is used when discussing evolution; a second which was
adiagram related to the process of natural selection and how it is an agent of evolution and leads
to change over time; and the third a short description of an actual scientific study investigating
mate choice by females in a group of birds called widowbirds. The final extended essay task
asked students to create an argument to refute a given (incorrect) assertion. The content and
intellectual demands of the task aligned with academic standards in both states. Kentucky’s
science standards at the time (prior to their 2013 adoption of the Next Generation Science
Standards) used “diversity and unity” as one of the eight major organizing themes for its Grade 8
expectations, and specified that students develop their scientific thinking and reasoning through
using scientific methods to solve real-life problems by identifying, analyzing, and using patterns

16



to understand present events and predict future events (see Kentucky Core Academic Content
Standards for eighth-grade science, http://education.ky.gov/curriculum/docs/Documents/POS
with CCS for public review.pdf). Similarly, Pennsylvania's eighth-grade science standards
require that students be able to explain theory, use evidence to support arguments, and
understand and be able to explain basic concepts of adaptation and survival (see Pennsylvania
eighth-grade science standards, http://www.pdesas.org/standard/views).

Copies of the science and history/social studies ILAs administered in the study, with
accompanying rubrics, can be found in Appendix A: Exhibits A4, A5, and A6.

ILA administration and scoring. ILAs were administered at the end of the 2012-2013
school years in LDC classrooms only. Teachers were sent test materials, including student test
forms and directions for administration, and asked to administer the assessment to the one class
that had been the target of their logs. The ILAs were administered over two class periods. On
Day 1, students read the texts and responded to selected and constructed response reading
comprehension and content analysis questions.

Six secondary content teachers were recruited for the essay scoring, including three
history/social studies teachers and three science teachers. Four of the six had been involved in
prior ILA scoring projects. Scorer training provided orientation to each prompt and rubric
dimensions for scoring it. After reviewing anchor papers (prescored criterion papers exemplified
each dimension and score point) teachers practiced scoring and received feedback on their use of
the rubric. Teachers had to qualify for actual scoring by demonstrating at least 80% agreement
on qualifying sets of expert-scored papers.

One social studies rater and one science rater failed to achieve sufficient reliability after
multiple training sessions and thus did not participate in the essay scoring, leaving two raters for
each subject area. Essays were divided among these raters and a proportion of papers were
double-scored to document reliability. In addition, check papers were threaded throughout the
scoring process and raters who veered from expected ratings were provided feedback and
additional training, as necessary. Specific rubrics were developed to score short answer
guestions. It was possible for students to be awarded partial credit on a select number of short
answer questions.

ILA reliability. Table 7 and Table 8 display rater reliability in the scoring of the Evolution
and Reconstruction ILAs. As Table 7 shows, raters achieved exact agreement of 70% or more for
four of the five dimensions and just missed for the fifth dimension (organization, 69% exact
agreement). For the Reconstruction ILAS, two dimensions fell below 70% exact agreement:

17



rhetorical structure and quality at 65% and grammar and conventions at 55%. However, there
was virtually 100% agreement plus or minus one score point.

Table7
Interrater Reliability for Double-Scored Evolution ILA Essays (n = 54)

Dimension % exact agreement % agreement within one point
Content understanding 70 96
Rhetorical structure/quality 78 100
Organization 69 91
Reference/support with text 76 100
Grammar and conventions 74 100

Table 8
Interrater Reliability for Double-Scored Reconstruction [LA Essays (n = 80)

Dimension % exact agreement % agreement within one point
Content understanding 71 100
Rhetorical structure/quality 65 100
Organization 70 100
Reference/support with text 73 100
Grammar and conventions 55 100

Table 9 displays reliability statistics for the two assessments. To maximize sample size for
our reliability tests, we pooled assessments across both states. As can be seen in the table,
reliability across writing dimensions and reading items was quite high for both assessments.

Table9
Reliability of Evolution and Reconstruction ILAs

Cronbach’s apha

Assessment Component Number of students ~ Number of items/dimensions (reliability)
Evolution Reading 388 13 717
Evolution Writing 335 5 .823
Reconstruction Reading 449 16 124
Reconstruction Writing 458 5 .885
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Opportunity to learn ILA content. Despite the care with which ILA topics were selected
to align with eighth-grade content standards in both states, responses to the study’s post-
intervention opportunity-to-learn survey shows some mismatches. Teachers completed this short,
one-page survey at the time that they administered the ILAs. In addition to asking about details
of ILA administration (i.e., the administration date and amount of time students spent completing
them), the survey asked teachers to summarize their LDC instruction (number of modules taught
in 2012—2013 and topics covered). The survey also asked teachers to report on the degree of
emphasis they placed in their 2012—2013 instruction on the content areas covered by the ILAS:
for LDC history/social studies teachers, the Reconstruction period in American history; and for
LDC science teachers, the scientific theory of evolution. (See Exhibits A7 and A8 in Appendix A
for copies of the Evolution and Reconstruction OTL surveys.)

Unfortunately, as noted earlier, return rates were not high for this survey, particularly in
Kentucky. Just three of seven Kentucky science teachers returned the short survey along with
their students assessments, while eight of 10 Pennsylvania science teachers returned the survey.
In social studies, four of 11 Kentucky teachers and seven of 10 Pennsylvania teachers returned
the survey.

Responses in Table 10 and Table 11 show surprisingly low coverage of ILA topics,
particularly for science. Only one of three responding Kentucky science teachers reported
placing any emphasis on evolution, and this emphasis was dlight. In Pennsylvania, none of the
eight science teachers reported any emphasis on evolution in their classrooms. In Kentucky, half
of socia studies teachers reported placing no emphasis on Reconstruction and half reported
placing dight emphasis. Pennsylvania teachers on average placed more emphasis on
Reconstruction, with the majority placing at least some emphasis on the subject (recall that
history standards for eighth grade went through the Civil War, so it shouldn’t be surprising that
some teachers reported not covering Reconstruction).

These data provide important context for interpreting ILA results. At the same time,
however, the texts that students were asked to read during the ILA provide sufficient information
for them to respond to the essay prompt.
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Table 10

Science Teachers Reporting Level of Emphasis Placed on Evolution in Their Classes

No emphasis Slight emphasis Moderate emphasis Sustained emphasis
State n % n % n % n %
Kentucky 2 66.7 1 333 0 0.0 0 0.0
Pennsylvania 8 100.0 0 0.0 0 0.0 0 0.0

Table11

Social Sudies Teachers Reporting Level of Emphasis Placed on Reconstruction in Their Classes

No emphasis Slight emphasis Moderate emphasis Sustained emphasis
State n % n % n % n %
Kentucky 2 50.0 2 50.0 0 0.0 0 0.0
Pennsylvania 2 28.6 2 28.6 3 42.9 0 0.0
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Chapter 3: LDC Implementation

In this chapter, we present descriptive findings from our implementation measures,
including teacher logs, surveys, and analysis of LDC modules. Results were analyzed separately
by state and subject area to explore potential implementation differences, but in the interest of
space, the tabled data are provided in two appendices (Appendix C for survey results and
Appendix D for log results). In reviewing these findings, it is important to keep in mind the small
sample sizes and that while log, survey, and module samples overlap, they are not fully the same.
For example, some teachers completed the survey but not the log and vice versa.

Teacher Background

Teachers' background, prior experience, and attitudes about literacy instruction, gleaned
from teacher survey responses, provide important context for the implementation findings.
Survey responses indicate a wide range of experience among participating Kentucky and
Pennsylvania teachers. On average, Kentucky teachers and Pennsylvania science teachers had
between 12 and 14 years of experience, with a range of three to 32 years of prior experience.
Pennsylvania social studies teachers were somewhat |ess experienced, with a mean of eight years
(see Table C1in Appendix C).

Typical participating teachers in both states reported spending the majority of their
teaching careers in the same district and at the same school. The majority of teachers in both
states had special education students, students reading or writing below grade level, and students
with advanced literacy skillsin their current classrooms. Kentucky teachers had less experience
than Pennsylvania teachers in teaching English language learners (see Table C2).

Teachers' reports on whether they were required to use LDC varied considerably across
states and subjects. Nearly al Kentucky science teachers reported that LDC use was required, as
did about two thirds of social studies teachers in both states. In contrast, half of responding
Pennsylvania science teachers reported that their LDC participation was voluntary (see Table
C3).

There was a fair amount of variation in teacher experience with developing and teaching
LDC modules. All responding teachers reported that they had developed at least one LDC
module during the 2012-2013 school year with the average teacher reporting a role in
developing just under two modules. Based on the number of modules taught in 2011-2012 and
2012-2013, Pennsylvania teachers and Kentucky social studies teachers on average taught about
four modules over the two school years. Kentucky science teachers, however, only taught an
average of about 2.5 modules during this period. Note as well that although all study teachers
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were at least trained in LDC by the 20112012 year, the range of responses indicate that at |east
some had not implemented a module until 2012—2013, the study year (see Table C4).

Generally, participating teachers in Kentucky and Pennsylvania agreed that content area
teachers share responsibility for building students' literacy skills, and that writing can help
students develop deeper conceptual understanding. Some respondents, particularly in Kentucky,
however, were concerned that content area teachers do not have sufficient time to teach reading
and writing (see Table C5).

L og Findings

The log data provide information on the forms of activities in which students were engaged
during module implementation, the specific reading and/or writing activities in which students
participated, and teachers use of formative assessment. Note that there was wide variation
across teachers, so the means reported below must be interpreted with caution. Results are
reported by module and overall for each of the four categories of teachers (Kentucky and
Pennsylvania social studies and science).

Across both states and subjects, teachers reported that by far, the most frequently used form
of instruction was independent reading and/or writing, constituting half or more of classroom
LDC time. Explicit strategy instruction—directly supporting student skill development—was
relatively infrequent, making up on average less than 10% of classroom time; mini-lessons were
also infrequent (see Tables D1 through D4 in Appendix D).

During the LDC reading component, teachers uniformly reported that independent reading
and research, note-taking and annotation, summarizing information, and vocabulary were likely
to be at least touched on briefly or a major focus of instruction. Social studies teachers in both
Kentucky and Pennsylvania also reported some degree of focus on critical reading skills, such as
drawing conclusions from text, citing textual evidence to support claims, and evaluating
strengths and weaknesses of evidence. Building these skills seemed to be less of a focus in
science classrooms in either Kentucky or Pennsylvania. Across states and subjects, critical
analysis, such as comparing arguments, examining authors perspectives and/or bias,
distinguishing fact from opinion, and analyzing text structure were less emphasized, but were at
least touched on according to most teachers' reports (see Tables D5 through D8).

Responses to log items on formative assessment strategies teachers used during the reading
process component also illuminated differences between social studies and science teachers.
While both socia studies and science teachers reported frequently circulating and reviewing
student work, social studies teachers were more likely to use awider variety of strategies, such as
listening as students had discussions about text and engaging students in questioning. If teachers
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discovered misunderstandings, the most frequently cited strategy to address the
misunderstanding was to conduct a one-on-one conference with a student. There also was some
evidence of teachers using other approaches such as stopping the class and modeling a strategy,
offering hints and suggestions, or simply giving students more time to self-correct (see Tables
D9 through D16).

During the writing component of LDC modules, teachers across both states and subjects
reported considerable attention to a number of writing skills, including text structure, how to
write different types of paragraphs (introduction, body, conclusion), and incorporating quotes
and evidence from texts. Formulating a thesis statement seemed to be a stronger focus in
Kentucky than in Pennsylvania (see Tables D17 through D20).

The most commonly cited strategies for assessing student understanding during the writing
process component were observing and reviewing student work, and reviewing students’ rough
drafts of the writing task. Teachers tended to use similar strategies to respond to
misunderstanding as they did during the reading process component, including holding one-on-
one conferences with students, offering hints or suggestions, or allowing more time for students
to self-correct (see Tables D21 through D28).

Teacher Survey Responses

Below we focus on teacher survey responses to items aligned with the log foci, followed by
results on variables likely to influence teachers LDC implementation. The latter includes
responses to a series of additional questions on teacher efficacy, school and district support for
LDC, professional development, teacher collaboration, and perceptions of the effectiveness and
impact of the initiative. As with the log data, survey responses show substantial teacher
variation.

LDC implementation. The survey queried teachers about the relative time they spent on
each of the four components of an LDC module: Introduction/orientation, reading, transition to
writing, and writing. Responses suggest that Kentucky teachers spent relatively the most time on
the writing process component, which accounted for about 36% of the LDC time, followed by
the reading process component, which drew about a quarter of the module instructiona time.
Kentucky science teachers spent relatively more time introducing the module, while Kentucky
socia studies teachers focused more of their time on transitioning to writing. In Pennsylvania,
teachers reported allocating roughly equal time to reading and writing, with about a third of the
total module time devoted to each (see Table C6).

Similar to log responses, Kentucky and Pennsylvania teachers reported giving at |east some
attention to a range of reading skills and strategies during the reading component. The vast
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majority of teachers reported giving at least some attention to all skill areas queried on the
survey, with the exceptions being analysis of rhetorical devices, which drew little attention from
al teachers, and examining authors perspective, which was not typically a focus of science
teachers.

There were indications that patterns of strong emphasis varied between the two states and
subjects. For example, while large majorities of Pennsylvania teachers reported giving heavy
emphasis to summarizing important points of reading, note-taking, and independent reading,
these skills drew relatively less attention in Kentucky. In contrast, Kentucky socia studies and
science teachers particularly emphasized one skill area: drawing conclusions from evidence. In
general, science teachers placed great emphasis on a smaller set of skills, including independent
reading, summarizing important points, note-taking, and drawing conclusions from text (see
Tables C7 through C10).

Turning to skill and strategy emphases during the writing component, survey responses
indicate that teachers also gave substantial attention to a wide range of writing skills and
strategies—a majority in each group gave at least some attention to nearly all of the skills
gueried by the survey. There was considerable variation across states and subjects, however, in
the writing skills on which teachers placed strong emphasis. Kentucky teachers gave a great deal
of emphasis to a larger group of writing skills than Pennsylvania teachers. Incorporating quotes
and evidence seemed to be more important to science teachers (the only skill over half of
Pennsylvania science teachers placed great emphasis on). Formulating counterarguments,
particularly in Pennsylvania classrooms, drew little attention, as did using transitional words and
phrases (see Tables C11 through C14).

Kentucky and Pennsylvania teachers further reported using a variety of strategies for
assessing student learning during the course of instruction. The most common approaches across
states and subjects were circulating to review student notes and work, asking students oral
guestions, reviewing student rough drafts, and grading student work. Peer-oriented strategies
such as listening as students discussed reading or writing with peers and asking students to
provide feedback to each other, were more heavily emphasized in Pennsylvania than Kentucky
(see Tables C15 through C18).

Similarly, teachers reported using a wide range of strategies to respond to student
misunderstandings observed during the course of instruction. However, the degree of emphasis
on different strategies varied by state and subject. Holding one-on-one conferences with students
and asking peers to provide feedback were more popular strategies in Pennsylvania. Social
studies teachers more frequently than science teachers reported giving students more time to self-
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correct. Grading student work was cited as a frequently used strategy by all four groups of
teachers. Respondents tended not to use reteaching or reviewing the skill in later lessons as major
strategies. In addition, the majority rarely or never responded with grammar exercises when they
noticed problems in student work (see Tables C19 through C22).

I mplementation support. Most teachers in both states and subjects reported that district
leadership supported the LDC framework, athough Pennsylvania socia studies teachers and
Kentucky science teachers were somewhat less likely to agree that district administrators
understood the initiative. There was considerable variation across teachers in their reports on
whether their school administrators supported LDC. Nevertheless, teachers in al groups tended
to agree that school administrators understood the initiative, encouraged teachers to participate in
it, and prioritized formative assessment.

Teachers, particularly in science, were considerably less likely to report that they received
feedback about their LDC instruction from school administrators. Science teachers also were less
likely to feel that school leaders communicated how LDC was aligned with other initiatives.
Differences between science and social studies also emerged in reports on visits to classrooms by
district leaders, school leaders, and colleagues during LDC module instruction. Just one fifth of
Kentucky science teachers and one third of Pennsylvania science teachers received a classroom
visit from a district or network LDC project lead, compared to 43% of socia studies teachers in
each state. Likewise one third of science teachers in each subject received visits by principals
during LDC instruction, while half of Kentucky socia studies teachers and nearly al of
Pennsylvania social studies teachers reported principal visits. The pattern aso held for visits
from instructional coaches, department heads, and teacher colleagues (see Tables C23 through
C27).

A gap between science and social studies teachers also is apparent in professional
development participation; over 85% of sociad studies teachers participated in formal
professional development for LDC compared to only half of science teachers. For those teachers
that did participate, the number of sessions was on average two to three but ranged between one
and six. Professional development took place in a wide variety of settings, and there was some
variation across groups. For example, cross-district meetings not surprisingly were more
common in Pennsylvania (where the Intermediate Unit plays a leadership role). Teachers who
responded generally found the professional development in al settings to be effective.
Professional development covered a wide variety of topics, but teachers reported relatively little
attention on implementing modules with special needs students, including English language
learners, special education students, and students with either high or low literacy levels (see
Tables C28 through C37).
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Turning to teacher collaboration, there was considerable variation across states and subjects
in the frequency of collaboration. While over 85% of Kentucky social studies teachers, and over
half of Kentucky science teachers and Pennsylvania socia studies teachers reported regularly
scheduled common planning time to discuss LDC, only one sixth of Pennsylvania science
teachers did so. Reports on the frequency of formal and informal teacher collaboration varied
guite a bit across teachers, states, and subjects. Scheduled meetings on LDC occurred at least
every semester and often more frequently. Informal discussions were not surprisingly more
frequent. Teachers generally found collaboration with their colleagues to be helpful in a variety
of ways, including especially the development, implementation, and revision of the LDC
modules. Kentucky science teachers seemed to find collaboration somewhat less helpful (see
Tables C38 through C46).

Perhaps as a consequence of such collaboration and other support, respondents generally
seemed confident in their ability to implement their modules. Some teachers, however, did
appear to have concerns about how to use the instructional ladder. In particular, science teachers
were more likely to report certain barriers to teaching LDC than social studies teachers. For
example, science teachers struggled more with locating content-rich reading materials at an
appropriate reading level, and with finding the time to give feedback on student writing and to
develop modules. Science teachers were also less likely to feel they had sufficient time to
prepare to teach modules (see Tables C47 through C51).

Attitudes about LDC efficacy. Teachers generaly found LDC to be a helpful and
effective tool. A majority of teachersin both subjects and states reported that LDC was helpful in
meeting a wide variety of instructional goals, including implementing the CCSS, teaching
literacy in content area classes, assessing their students' literacy strengths and weaknesses, and
increasing the rigor of writing assessments. Smaller percentages of teachers reported that LDC
was helpful in better engaging students. Similarly, across states and subjects teachers tended to
agree at least somewhat that LDC was an effective tool in improving students literacy,
promoting formative assessment, and integrating literacy into secondary and content area
classrooms (see Tables C52 through C59).

Despite general support for the initiative, a third or fewer teachers in each group reported
that students were more engaged during LDC implementation than during non-LDC time. And in
Kentucky, about a quarter of teachers felt their students were less engaged during LDC than their
regular instruction (see Table C60).

The data provide some indication that students are struggling to meet the demands of LDC.
Although a majority of teachers reported that students experienced at least some success on the
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LDC final writing task, reading mini-tasks, and writing mini-tasks, fewer than half of teachers
reported that students had a great deal of success on these tasks. Kentucky socia studies teachers
in particular were less confident about their students success on the tasks, with about a third
reporting students had little success on the writing mini-tasks and the final writing task, and half
reporting students had little success on the reading mini-tasks. These results suggest that
Kentucky and Pennsylvania teachers and their students may need help to increase the
productivity of the reading and writing mini-tasks, as well as success on the final writing task
(see Table C61).

However, although there was variation across respondents, teachers tended to agree at |east
somewhat that LDC had resulted in higher quality student writing and supported students
college readiness. Reflecting on their most recent module, most teachers in each of the four
groups felt that a majority of their students had improved both their understanding of content and
their literacy skills (see Tables C62 and C63).

LDC Module Analysis

As noted earlier, LDC modules and associated student assignments and work were
collected as part of the log process and were scored on nine dimensions of quality. All teachers
save one submitted two modules. In the absence of clear score differences, the results below
combine scores across the two modules and are presented below by subject and state. Social
studies and science modules were analyzed separately because raters exclusively scored modules
in their subject area and any differences in subject matter findings may be the result of scorer
differences. Further, given the small sample sizes and lack of representativeness, any observed
differences lack generalizability and must be treated as tentative.

Social studies module results. Table 12 presents descriptive statistics for social studies
modules by state. The data indicate that module scores generally are similar across the two
states. Perhaps the biggest distinction is that teachers in Pennsylvania scored considerably higher
on fidelity to LDC module instruction (D6). The higher score on this dimension likely reflects
the fact that all teachers from Pennsylvania submitted modules designed on the online LDC
platform, Module Creator. Approximately half of Kentucky social studies modules were
submitted using an older paper template for LDC or without any template. If it was difficult for
raters to identify the four skill clusters—Preparing for the Task, Reading Process, Transition to
Writing, and Writing Process—the module could not receive a score of 3 on D6. However it is
important to note that a module could earn a 3 on D6 by simply defaulting to mini-task options
automatically provided in Module Creator for each skill cluster. In other words, the average
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score of 3.35 in D6 for Pennsylvania social studies modules does not necessarily suggest that
those teachers elaborated or expanded on the default options provided for instruction.

Of the other dimensions, the effectiveness of the writing task and the quality of text
alignment, appropriateness, and rigor received relatively the highest ratings, indicating at least
moderate quality. The quality of instructional strategies, module coherence, and raters’ overall
quality judgments received somewhat lower scores. Mean scores across al dimensions are
essentially the same for Pennsylvania and Kentucky, 3.03 and 2.99 respectively (not shown in
the table), indicating moderate quality. As with log and survey data, however, the module data
also show substantial variation by teacher.

Table 12
Descriptive Statistics for Social Sudies Modules by Dimension and Sate (n = 40)

Pennsylvania (n = 18) Kentucky (n = 22)

Dimension M D M D
Effective writing task 3.38 0.95 3.38 1.26
Alignment to literacy and content standards 271 0.99 2.10 1.19
Text alignment 3.36 1.09 3.48 1.28
Text appropriateness 3.07 0.86 3.36 1.03
Text rigor 3.02 1.03 3.58 1.25
Fidelity to LDC module instruction 3.35 0.64 2.70 1.33
Quality instructional strategies 2.80 0.87 2.86 1.13
Coherence and clarity of module 2.80 0.85 2.80 131
Overall impression 2.76 0.90 2.68 1.04

Note. Ratings are on a 1-5 point scale, where a score of 1 indicates that adimension is not in evidence, 3 indicates
that quality was moderately realized, and 5 indicates that quality isfully realized.

Science module results. Table 13 presents descriptive statistics for science module ratings
by state. Results show a general advantage for Kentucky, particularly for fidelity to LDC module
instruction, and again largely explained by Kentucky teachers’ uniform use of Module Creator.
Although the difference in the means across dimensions may appear substantia—3.44 for
Kentucky and 3.05 for Pennsylvania (not shown in the table)—these do not rise to measurement
significance. Given the high variability in scores, the lack of sample representativeness, and the
possibility of preexisting differences between teachers, we caution the reader to avoid drawing
inferences on how modules’ quality may have varied between the two states.
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Across all dimensions, Kentucky modules averaged moderate quality or higher. Relative
strengths for the Pennsylvania modules included alignment to standards, text alignment and
appropriateness, and fidelity to LDC, which were rated as at |east moderate in quality.

Table 13

Descriptive Satistics for Science Modules by Dimension and Sate (n = 29)

Pennsylvania (n = 14) Kentucky (n = 15)

Dimension M D M D
Effective writing task 2.80 1.15 3.27 1.14
Alignment to literacy and content standards 3.18 111 321 124
Text alignment 3.39 1.10 3.62 127
Text appropriateness 3.10 114 3.69 1.04
Text rigor 2.80 1.08 3.25 1.36
Fidelity to LDC module instruction 3.59 0.79 4.00 1.03
Quality instructional strategies 2.92 1.00 3.19 124
Coherence and clarity of module 2.92 1.10 3.46 1.23
Overall impression 2.76 0.99 3.25 1.19

Note. Ratings are on 1-5 point scale, where a score of 1 indicates that adimension is not in evidence, 3 indicates that
quality was moderately realized, and 5 indicates that quality is fully realized.

Summary of Implementation Data

Results from teacher logs, surveys, and analysis of teacher-created modules and student
work provide at least one consistent finding: Across al sources, the data show substantial
variation across teachers in all aspects of LDC implementation, from how teachers allocated
instructional time across the various components of LDC, to the primary organizational forms
teachers used for instruction, the reading and writing skills they most emphasized in LDC
instruction, and the specific strategies they used to formatively assess and provide students
feedback on their learning. The quality of LDC modules also varied substantially across teachers.

With this variation as a caveat, the findings provide a portrait of by whom, how, and with
what support LDC was implemented by the study sample, as well as participating teachers
impressions of effectiveness.

Who. Survey results indicate that study teachers were generally highly experienced and
stable in their positions, having spent most of their careers in the same districts and schools.
Most of the study teachers had one to two years of experience beyond their initia training in
implementing LDC. All of the teachers had participated in the development of at least one LDC
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module and the majority had developed two or more modules. Although most of the teachers
were required to participate in LDC, rather than having volunteered to do so, they felt committed
as content teachers to help develop their students’ literacy skills.

How. Log, survey, and module analysis results indicate that teachers followed the LDC
framework. As indicated by the logs and surveys, students were engaged in independent reading
and writing during the majority of LDC instructiona time. While teachers tended to at least
touch upon a wide variety of reading and writing skills during this time, they spent relatively
little time in direct strategy instruction or in delivering mini-lessons. Note-taking and
summarizing appeared to be relatively frequent student activities during independent reading,
and for social studies classrooms, critical reading skills such as citing and evaluating evidence
and using it to draw conclusions also were in evidence. There was little attention to critical
analysis and synthesis skills, such as differentiating fact and opinion, comparing arguments, or
analyzing authors’ perspectives. In writing, teachers also reported some attention to a wide range
of skills but with a relative emphasis on elements of structure. Across both reading and writing,
teachers reported engaging in frequent formative assessment, involving multiple strategies for
monitoring student learning and for responding to student misunderstandings as they occurred.

Analyses of teacher-developed modules provide awindow into the quality with which LDC
is being implemented. Fidelity to the LDC framework was judged a relative strength in the
ratings, and ratings across most of the nine dimensions examined either approach or achieve
moderate levels of quality. Results, however, also suggest room for improvement, which is to be
expected given participating content teachers experience levels with LDC and with teaching
literacy.

With what support. Survey responses indicated that teachers felt their district leadership
supported the LDC intervention, but school-level support was less consistent across the sample.
All teachers participated in professional development and found it beneficial. Teachers found
their colleagues collaborative, although formal time for planning and collaboration was uneven
across the sample. Nonetheless, teachers reported that collaboration with their peers was very
helpful in implementing LDC. Science teachers appeared to be less involved in professional
development and collaboration than were their history/social studies peers.

Attitudes toward LDC. Teachers reported that they found LDC a helpful and effective
tool in meeting a variety of goals, including implementing the Common Core State Standards,
using formative assessment, incorporating literacy into content classrooms, and increasing the
rigor of their writing assignments. At the same time, athough teachers felt that LDC had
benefited their students’ writing and college readiness, less than half reported that their students
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had a great deal of success on their LDC module reading and writing mini-tasks or on the final
writing task. These results suggest that participating teachers may have needed additional help
with the design and implementation of the modules and with their LDC instruction.
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Chapter 4: Student L earning Results

The study used multiple measures of student learning both to examine LDC effects and to
explore relationships between LDC implementation variables and student outcomes. Below we
first provide descriptive results for both the CRESST ILAs and state assessment measures for the
LDC sample only. The results of the quasi-experimental analysis of LDC effects on learning in
Kentucky then follow.

Descriptive Results

Evolution and Reconstruction ILAs. As noted earlier, subject-specific CRESST-designed
Integrated Learning Assessments (ILAS) were administered in Kentucky and Pennsylvania study
classrooms. The social studies ILA focused on Reconstruction following the Civil War, while the
science ILA assessed scientific thinking in the context of evolution. Each ILA included both a set
of multiple choice and short answer items that addressed reading comprehension and analysis,
and a final essay that was scored on five dimensions, each using a 1-4 scale. Writing results
were summarized as atotal score across the five dimensions and by dimension.

Table 14 and Table 15 display descriptive statistics for the total performance of students on
the ILAs in Kentucky and Pennsylvania respectively for the reading and writing portions of the
assessments. These results show considerable variation in performance across students in both
states and assessments. However, mean reading and writing scores on both assessments were
quite low. In reading, for both states, students on average earned roughly half of the total
possible score points on both the Evolution and Reconstruction assessments. On the writing
component, the mean scores ranged between 36% and 43% of the total possible, depending on
the state and assessment.

Table 14
Descriptive Results of ILAs Administered in Kentucky

n of Total possible Mean
Assessment Component students score score D Minimum Maximum
Evolution Reading 166 15 7.59 313 0 15
Evolution Writing 132 20 7.63 2.61 5 17
Reconstruction Reading 252 18 9.90 2.90 1 16
Reconstruction Writing 253 20 8.56 2.89 5 19
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Table 15
Descriptive Results of ILAs Administered in Pennsylvania

n of Total possible Mean
Assessment Component students score score D Minimum Maximum
Evolution Reading 222 15 7.49 3.16 0 14
Evolution Writing 203 20 7.29 2.37 5 16
Reconstruction Reading 197 18 9.98 3.53 1 17
Reconstruction Writing 205 20 7.87 2.69 5 17

As can be seen in Table 16 and Table 17, which combine data across states, student
performance on the five writing dimensions was generally similar. On both ILA assessments,
average dimension scores fell between Levels 1 and 2. Grammar and conventions appears to
have been a relative strength. Mean scores on the Reconstruction writing task appear slightly
higher than scores on the Evolution writing task. However, the two tasks are not directly
comparable nor are study samples representative, so no inferences can be drawn about students
relative success in the two subject areas.

Table 16
Descriptive Satistics for ILA Evolution Writing Task Score Dimensions

Dimension n Mean D Minimum  Maximum
Content understanding 335 1.30 0.58 1 4
Rhetorical structure/quality 335 144 0.59 1 3
Organization 335 154 0.75 1 4
Reference/support with text 335 141 0.58 1 4
Grammar and conventions 335 173 0.70 1 4
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Table 17

Descriptive Satistics for ILA Reconstruction Writing Task Score Dimensions

Dimension n Mean D Minimum Maximum
Content understanding 458 157 0.70 1 4
Rhetorical structure/quality 458 1.68 0.67 1 4
Organization 458 1.68 0.76 1 4
Reference/support with text 458 1.48 0.65 1 4
Grammar and conventions 458 184 0.62 1 4

Kentucky Performance Rating for Educational Progress (K-PREP) results. As
described earlier, the Kentucky study drew on eighth-grade students’ end-of-year performance
on three K-PREP assessments: reading, writing, and social studies. Table 18 displays descriptive
statistics for these performance data at the end of the study year, 2012—2013, and the prior year.
The 20122013 results in reading, writing, and social studies suggest that study LDC students
scored just above the state mean in reading and socia studies and just below it in writing, but
differences are negligible. In the year prior, sampled students' performance was slightly above
the state mean in reading and dlightly below it in social studies, but again the differences are
negligible (3 scale score points). (See Pearson, 2012, 2013, for data on statewide Grade 8

results.)

Table 18

LDC Sudents' K-PREP Performance for Sudy and Prior Years

Variable n Mean D Minimum  Maximum

K-PREP reading

Study year, 2012—2013 2529 213.27 15.23 157 278

Prior year, 2011-2012 2529 211.34 15.84 162 274
K-PREP writing

Study year, 2012—-2013 only 2529 10.02 2.59 0 16
K-PREP socia studies

Study year, 2012—-2013 2529 21594 17.01 109 300

Prior year, 20112012 2529 218.36 15.74 114 300

Note. Scores are for LDC students as eighth-graders in 2012—2013, and seventh-graders in 2011-2012.

Before moving to our analysis of the extent to which LDC and features of it influenced
student learning, we report on the correlations between the five study measures addressing
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student learning outcomes: ILA writing, ILA reading, K-PREP reading, K-PREP writing, and
K-PREP socia studies, all of which were administered in spring of the study year. As one would
expect from measures addressing different constructs, correlations shown in Table 19 and Table
20 are moderate. The relatively highest correlations, .6 and above, are between the different
K-PREP measures. Moderate correlations were also found between reading-oriented K-PREP
measures (K-PREP reading and K-PREP socia studies) and ILA reading. K-PREP writing and
ILA writing show a relatively low correlation. While this may seem surprising at first glance,
there are two explanations. First, both measures are based on a small sample of tasks—one for
the ILA and two for the K-PREP direct writing assessment. Substantial research indicates the
very limited generalizability of individual student scores on such tests (Cronbach, Linn, Brennan,
& Haertel, 1995; Gao, Shavelson, & Baxter, 1994; Resnick, Resnick, & DeStefano, 1993). That
is, students’ writing performance is likely to vary with different topics and types of writing tasks,
S0 it takes many tasks to get areliable estimate of student writing. As aresult, both K-PREP and
ILA writing scores contain substantial error, which depresses correlations between the two.
Second, the two assessments are conceptually different. Only one of the two K-PREP writing
tasks is passage based, and it involves only one passage to stimulate writing, while the ILA
involves the synthesis of multiple texts with background knowledge.

Table 19
Correlation Between Evolution | LA and Sate Assessments

Evolution ILA  Evolution ILA 2013 K-PREP 2013 K-PREP 2013 K-PREP
writing score reading score reading writing socia studies

Evolution ILA writing score —
Evolution ILA reading score 0.61 (121) —

2013 K-PREP reading 0.61 (121) 0.56 (151) —
2013 K-PREP writing 0.58 (121) 0.51 (151) 0.74 (152) —
2013 K-PREP socidl studies  0.58 (121) 0.55 (151) 0.80 (152) 0.68 (152) —

Note. n presented in parentheses.
All correlations significantly different from zero (p < .0001).
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Table 20
Correlation Between Reconstruction |LA and Sate Assessments

Reconstruction  Reconstruction

ILA writing ILAreading 2013 K-PREP 2013 K-PREP 2013 K-PREP
Assessment score score reading writing social studies
Reconstruction ILA writing —
score
Reconstruction ILA reading 0.45 (233) —
score
2013 K-PREP reading 0.54 (242) 0.60 (239) —
2013 K-PREP writing 0.46 (242) 0.37 (239) 0.60 (252) —
2013 K-PREP social studies 0.49 (242) 0.62 (239) 0.68 (252) 0.46 (252) —

Note. n presented in parentheses.
All correlations significantly different from zero (p < .0001).

Quasi-Experimental Analysis of LDC Effectsin Kentucky

This section presents the results of our quasi-experimental design analysis of the impact of
LDC in socia studies and science classes on student learning in Kentucky. We begin by
describing the treated teacher and student samples for the analysis. We then summarize the
matching process we used to select similar comparison students and to control for the prior
effectiveness of teachers and schools. Next we outline the structure and design of the two
hierarchical linear models (HLMs) we employed to estimate the impact of LDC. Finaly we
present the results of LDC’s impact on three outcome measures—K-PREP reading, writing, and
socia studies—using the two modeling approaches.

Teacher and student sample. As described earlier, our LDC teacher sample includes all
eighth-grade social studies and science teachers in the five target Kentucky school districts who
began teaching LDC in either 2010-2011 or 2011-2012 and continued implementing LDC in
2012-2013. This group included 37 teachers, of whom seven are Phase 1 (began LDC
participation in 2010-2011) and 30 are Phase 2 (began participation in 2011-2012). As we
explain further below, our anayses, where possible, control for the prior effectiveness of
teachers by calculating the “value added” to their students using assessment scores from 2008—
2009 and 2009-2010 (prior to the start of the LDC initiative). These data were available for five
of the seven Phase 1 teachers, and 17 of the 30 Phase 2 teachers. Table 21 summarizes the phase
participation and availability of prior effectiveness datafor our group of treatment teachers.
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Table 21

Treatment Teacher Sample by Phase Participation and Availability of Prior
Effectiveness Data

Data available for prior effectiveness

Yes No
Phase 1 (began participation in 2010-2011) 5 2
Phase 2 (began participation in 2011-2012) 17 13

The €eligible student sample for the analysis includes all students (a) who were enrolled in
an eighth-grade socia studies or science class taught by one of the 37 teachers, and (b) for whom
prior achievement scores were available. This sample includes 2,529 students and is described in
Chapter 2 of this report. As noted in Chapter 2, these students are quite similar to al students
statewide on both demographic and student achievement variables. The treatment sample does
have a higher proportion of White students, lower proportion of Black students, and dlightly
lower proportion of students eligible for free or reduced price lunch than the population of
students statewide.

Selection of comparison students. Treatment students and teachers were not randomly
selected to participate in the LDC initiative. To estimate the impact of LDC it is therefore
necessary to control for the effects of student, teacher, and school characteristics. One way to
control for these characteristics is to use matching techniques to identify a group of comparison
students who are demographically and academically similar to the intervention students. Our
matching is conducted at the student level, and accounts not only for student demographics and
prior achievement, but also the prior effectiveness of teachers and schools as well.

We employ a matching technique known as Coarsened Exact Matching (CEM) to identify
comparison students. Coarsened Exact Matching is a flexible matching approach with many
favorable properties, and allows the researcher to specify the precise conditions under which a
comparison student may be matched with an intervention student. For categorical variables such
as racelethnicity or free/reduced price lunch status, this often entails exact matching, while for
continuous measures, such as prior outcomes and prior teacher effectiveness scores, cut-points
for matching can be specified. With this approach we can set precise cut-points on the most
important prior indicators such as prior academic achievement to ensure that where possible
every treatment student is matched with a suitable comparison.

This process was applied for each of the three outcome measures, resulting in three
matched datasets. Creating separate matched datasets for each outcome maximized the sample
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size for each outcome analysis as patterns of missing data varied across outcome measures.
Table 22 summarizes the variables used for the matching. Please note that although we include
indicators for students, teachers, and schools, all matching is at the student level. Student
characteristics in the model include a number of demographic variables (race/ethnicity
categories, gender, free and reduced price lunch eligibility, etc.) as well as prior achievement on
two state assessments (reading and science). In addition to controlling for these student
characteristics, our matching methodology also selected comparison students whose teachers had
similar prior effectiveness. Prior effectiveness was produced by calculating a teacher’s value
added on student learning in 2009-2010. The assessments used for this variable depended on the
outcome measure we were testing; the matching model used to test the impact of LDC on writing
used writing scores for 2008—2009 and 2009-2010 to calculate prior teacher effectiveness, and
likewise for reading and social studies. Students under teachers without prior effectiveness data
were matched to comparison students under teachers with missing data as well (most of these
teachers were likely new to the profession). Finally, a school prior effectiveness variable was
calculated using prior seventh-grade science, math, and reading assessment data. Seventh-grade
data were used to ensure that the school effectiveness variable was independent of the teacher
effectiveness variable in the matching model.

Table 22
Summary of Matching Variables

Indicator type Variable
Student Gender

Student White

Student Hispanic

Student Black

Student Asian

Student Special education

Student Free/reduced price lunch eligible
Student Titlel

Student English language learner
Student Prior achievement in reading
Student Prior achievement in science
Teacher Availability of teacher prior effectiveness data
Teacher Teacher prior effectiveness
School Schooal prior effectiveness
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The CEM process was successful in finding similar matches for a large majority of the
eligible 2,529 LDC students. Ninety-one percent of the treatment students were retained in the
sample for the writing outcome analysis after matching, as were 88% of treatment students for
the reading analysis and 90% for the socia studies analysis. See Table 23 for a summary of the
number of treatment and control students before and after matching. The matching models were
effective in achieving close balance with regard to prior student scores and demographics, as
well as for the teacher and school effectiveness indicators (see Tables E1 through E3 in
Appendix E for prior achievement and demographic characteristics of eligible and matched
treatment and comparison samples for each outcome; for ease of interpretation, we display only
student characteristic variables in these Appendix tables and leave out teacher and school
effectiveness variables).

Table 23

Summary of Treatment and Comparison Samples by Outcome

Sample Treatment Comparison
Eligible for matching 2529 43333
Matched sample for writing 2300 12208
Matched sample for reading 2232 13174
Matched sample for social studies 2284 18265

Modeling approach. For each of the three outcome measures, two separate two-level
hierarchical linear models (HLMs) are employed. Each HLM attempts to model students’ dosage
under treated and non-treated teachers in eighth-grade science and social studies courses. In each
model, where possible, measures of teacher effectiveness on the outcome measure of interest
prior to the LDC intervention are estimated and used as value-added controls. Student
demographic and prior achievement variables, and teacher and school prior effectiveness are also
included in the models. Our estimates therefore control for observables in two ways, at the
matching and modeling stages. The models also examined potential interactions between the
LDC treatment and prior school and teacher effectiveness as well as student characteristics.
These interaction variables were intended to test whether LDC had differential effects on student
learning depending on the school, teacher, and/or individual student’s standing on the given
variable. These interaction analyses should be considered highly exploratory and results treated
astentative.
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Table 24 summarizes how observations are defined at each level in the two HLMs. In
Model 1, Level 1 observations are student/course combinations. As a result each student can be
and likely is represented multiple times at Level 1. A weight is applied to Level 1 observations
so that each student’s science course(s) cumulatively sum to 0.5, and each student’s social
studies courses cumulatively sum to 0.5. Thus a student who took some combination of science
and socia studies courses will receive a cumulative weight of 1. One individual teacher is
associated with each student/course observation and thus each individual teacher is an
independent observation at Level 2.

In Model 2, each observation at Level 1 represents one student. Level 2 observations
represent the combination of a socia studies and science teacher. To simplify the design,
students with more than one science or socia studies teacher were randomly assigned one of
those multiple teachers. Therefore, each Level 1 observation is associated with one Level 2
observation. This should not present a significant problem as a substantial majority of studentsin
2012-2013 were associated with only one science and one social studies teacher. Prior teacher
and school effectiveness indicators were aggregated as cumulative sums for the teacher
combination at Level 2.

Table 24
Observations by Level for Two Hierarchical Linear Models

Level Model 1 Mode 2
Level 1 Student/course combination  Student
Level 2 Teacher Social studies and science teacher combination

Each of the two models has advantages. In Model 1, it is not necessary to remove any
teacher observations. However, the repetition of students at Level 1 is somewhat nonstandard
and therefore the standard errors may be underestimated. On the other hand, the structure of
Model 2 requires that a small amount of information on teacher impact be eliminated, but the
structure of the model is more standard, and therefore we have a higher level of confidence
regarding the standard errors. Overall we favor Model 2 given greater confidence regarding
standard errors, and we therefore choose to display those results in the next section. Detailed
results from both models, which show a high level of consistency across model specifications,
are displayed in Appendix Tables E4 through E9.

Further, note that prior teacher effectiveness was a variable of interest but was missing for
some teachers because they were relatively new to the system or were not teaching at the same
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grade at the prior time point. Our Coarsened Exact Matching process matched treatment students
under LDC teachers whose data were missing with comparison students whose teachers also had
missing scores; the missing teacher effectiveness scores were set at zero. Because we have more
confidence in the match for those teachers who were not missing information from the period
prior to intervention, we created and tested the effect of missing and the interaction between
treatment and teachers who were missing prior data; we also tested the joint significance of the
main LDC effect and its interaction with missing since we lose some power to find an overall
effect by testing these effects separately. These analyses showed no significant main or
interaction effects for missing and therefore these variables were excluded from subsequent
analyses.

HLM results of the impact of LDC on student learning. HLM results for Model 2 for
each of the three primary outcomes are displayed in Table 25, Table 26, and Table 27. The
models shown here include a number of interactions between treatment status and student
characteristic variables, as well as the interaction between treatment status and the prior
effectiveness of the teacher. Results for Model 1 and for models not including the interaction
terms are presented in Tables E4 through E9 in Appendix E. It should be noted that in Model 1 at
Level 2 each teacher is coded as 1 if /he was in the LDC intervention and zero if not. In Model
2, each teacher combination observation at Level 2 would receive a value of zero if neither
teacher were treated, 1 if one of the two were treated, and 2 if both teachers were treated. Thus
the treatment effect coefficients for each model represent the effect of one treated teacher. While
the value-added models controlled for all of the student, teacher, and school indicators
previously discussed, we limit our presentation in the body of the report to the intervention
effects of interest. Table 25 shows HLM results for the K-PREP reading scores. The data
indicate that LDC had a small statistically significant, positive effect on students’ reading
performance. LDC students scored higher in reading than did their carefully matched comparison
group, demonstrating that LDC had a measurable effect on students' literacy learning.

To provide a benchmark for interpreting this effect, we used arelatively new methodol ogy
to convert the effect size into a gross indicator of the number of months of learning it represents
(see Hill, Bloom, Black, & Lipsey, 2007). Following this approach, we used available data to
estimate the growth in K-PREP reading scores from eighth to ninth grade. We then determined
the proportion of typical growth represented by the observed LDC effect size—that is, the LDC
effect size divided by the effect size expected from Grade 7 to Grade 8. We then used this
proportion to calculate the number of months, relative to a nine-month academic year, the
additional growth associated with LDC. Relative to typical growth in reading from eighth to
ninth grade, the calculation found that the effect size for LDC represents 2.2 months of
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schooling. Given that a typical Kentucky teacher spent four to eight weeks teaching LDC, it
appears that LDC was effective in achieving literacy gains in a shorter period of time than
regular instruction.

Table 25

2012-2013 LDC Sudent Effect Estimates on K-PREP Reading, Including
Interactions With Prior Teacher Effectiveness and Sudent Characteristics

Level 2 variables Model coefficient (SE)

LDC treatment 0.058 (0.023)*
LDC treatment by teacher effectiveness -0.181 (0.202)
Level 1 treatment by student characteristic interactions

Gender -0.004 (0.017)

Specia education -0.110 (0.034)*

Free/reduced price lunch eligible 0.053 (0.017)*

Prior achievement 0.034 (0.011)*

Note. Fixed effects for demographic predictors and for prior school and teacher
effectiveness not shown.
*p =.05.

The data aso show interactions between LDC effects and student characteristics. Both
students' prior achievement, based on their prior year K-PREP scores, and students
socioeconomic status (SES), as revealed by their free or reduced price lunch status, show
positive interactions with the treatment. That is, LDC students who were relatively higher
achieving prior to their LDC experience showed relatively greater benefit than did those who
started relatively lower achieving, although the observed effect is very small. Interestingly, LDC
students eligible for free or reduced price lunch also appeared to have benefited more from LDC,
after controlling for other variables. Although, again, the observed effect was very small, we
speculate that LDC students with lower SES status perhaps had access to special resources (e.g.,
Title | programs, specialist teachers) that provided essential support. We did not find evidence of
differential effects of LDC by gender. Controlling for other factors, specia education students
appeared to do less well under LDC; however the share of students falling into this category was
small.

The results for K-PREP socia studies are shown in Table 26. The coefficient for the main
effect for LDC issmall and not statistically significant, indicating that LDC’ s addition of literacy
to course requirements did not diminish students' content performance. Table 26 also reveals a
significant interaction between prior teacher effectiveness and LDC. LDC students taught by

43



teachers who were relatively less effective prior to LDC benefited more than did students of
relatively more effective teachers. However, thisinteraction is difficult to interpret and should be
treated cautiously given that all teachers’, including science teachers', prior effectiveness scores
were based on their students' eighth-grade socia studies performance for the study’s baseline
year (because Kentucky does not assess science in eighth grade).

Students' prior year performance on the K-PREP and their free or reduced price lunch
status show the same, small positive interaction with LDC treatment status as in the reading
outcome model. LDC students who started the year performing at a relatively higher level
experienced more benefit from LDC in their social studies performance, as did students who
were from a relatively lower SES, as evidenced by their free or reduced price lunch status. We
did not find differential treatment effects of LDC by gender or special education status.

Table 26

20122013 LDC Sudent Effect Estimates on K-PREP Social Studies, Including
Interactions With Prior Teacher Effectiveness and Sudent Characteristics

Level 2 variable Model coefficient (SE)

LDC treatment -0.026 (0.023)
LDC treatment by teacher effectiveness -0.288 (0.082)*
LDC treatment by student characteristics interactions

Gender 0.013 (0.016)

Special education -0.007 (0.037)

Free/reduced price lunch eligible 0.039 (0.019)*

Prior achievement 0.050 (0.017)*

Note. Fixed effects for demographic predictors and for prior school and teacher
effectiveness not shown.
*p=.05.

K-PREP writing results, as shown in Table 27, show neither main nor interaction effects
for LDC. There is no evidence of any impact of the LDC intervention on this particular writing
assessment.



Table 27

2012-2013 LDC Student Effect Estimates on K-PREP Wkiting, Including
Interactions With Prior Teacher Effectiveness and Sudent Characteristics

Level 2 variable Model coefficient (SE)

LDC treatment 0.030 (0.042)
LDC treatment by teacher effectiveness 0.004 (0.120)
LDC treatment by student characteristics interactions

Gender -0.032 (0.031)

Special education 0.031 (0.047)

Free/reduced price lunch eligible -0.002 (0.027)

Prior achievement 0.016 (0.016)

Note. Fixed effects for demographic predictors and for prior school and teacher
effectiveness not shown.
*p =.05.

Summary of Student L earning Results

In summary, the Kentucky HLM results suggest a small positive LDC treatment effect on
K-PREP reading scores, an effect size which trandates into approximately 2.2 months of
instruction based on available methodology. Neither K-PREP social studies nor K-PREP writing
scores provide any evidence of a treatment effect in either direction. In both reading and social
studies, the analyses found positive interaction effects for students' prior achievement and
free/reduced price lunch status and a negative interaction with students’ special education status.
These findings suggest that initially higher performing students received relatively more benefit
from LDC than did initially lower performing students and that lower SES status, as indicated by
free and reduced price lunch status, was associated with higher scores. Specia education
students appeared to derive less benefit from LDC. In addition, the socia studies anaysis
revedled a negative interaction with prior teacher effectiveness, indicating that students whose
teachers were initially relatively more effective showed less benefit than their peers with teachers
who wereinitially less effective.

The Pennsylvania data show no evidence of any effect of LDC. However, the limitations of
the available data render these analyses inconclusive.
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Chapter 5: Implementation Variables Related to L DC Success

In this chapter, we report on analyses of the relationship between variables derived from
our implementation measures and student outcomes. Drawing on data from the three
implementation measures—teacher log, teacher survey, and LDC module analysis—we explored
a variety of composite implementation variables and examined their relationship to student
learning outcomes. Because of data limitations in Pennsylvania, the anaysis focuses on
Kentucky teachers. When more standard regression analyses failed to produce stable patterns of
results, we investigated the extent to which a variety of implementation variables differentiated
LDC teachers at relatively high, middle, and low levels of effect on student learning, based on
the estimated value added of teachers during the study year. We then compared the mean scores
on each variable using an ANOVA difference in means test. These processes are further
described in the following section. Because these analyses are exploratory, particularly given the
small sample sizes, results should be interpreted with caution.

I dentification of Implementation Variables

Both substantive theory and psychometric analysis guided the development of composite
variables. Our identification of priority variables centered on evidence-based teacher practices
that were likely to influence student learning (e.g., Heritage, 2010; Herman, Osmundson, Dai,
Ringstaff, & Timms, 2011, Hinchman & Sheridan-Thomas, 2008) and on variables that
influence the implementation of new practices and programs—for example, teacher beliefs,
sense of efficacy, leadership support, collaboration, and professional development (see for
example, Fullan, Hargreaves, & Lieberman, 2010; O’ Day, Bitter, & Gomez, 2011; Supovitz &
Weinbaum, 2008). Through cycles of hypothesis generation and a variety of exploratory factor
analyses (EFA) and cluster analyses, we identified 19 variables for additional study.

These variables, their sources, and operational definitions are shown in Table 28.
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Table 28

Teacher-Level Implementation Variables Used in Within-Treatment Analyses

Instrument
source Variable Description

LDC module Overall module An overall module quality score was created as the mean score across

measure quality the nine dimensions for each module, averaged for the two modules

submitted by each teacher.

Teacher log Range and intensity of  Sum of reading skills reported for each teacher log in which reading
reading instruction was addressed. A mean total score for each teacher was then

computed as the average across all relevant logs. Scores for each
reading skill indicated the emphasisit was given that day: focus of
student work = 2; touched on briefly = 1; not today = O.

Teacher log Attention to close Mean sum of reading skills reported representing high-level analysis

reading of text of text on logs for which reading was addressed. Scores for each close
reading item indicated the emphasis it was given that day: focus of
student work = 2; touched on briefly = 1; not today = 0.

Teacher log Attention to basic Mean sum of basic reading skillsitems reported on logs for which

reading skills reading was addressed. Scores for each basic reading skill item
indicated the emphasis it was given that day: focus of student work =
2; touched on briefly = 1; not today = 0.

Teacher log Attention to writing Mean sum of all writing skills reported on logs for which writing was

skills addressed. Coding: focus of student work = 2; touched on briefly = 1;
not today = 0.

Teacher log Range and intensity of Mean sum of all formative assessment practices reported in logs
formative assessment  addressing reading and/or writing. Scores for each formative
of student learning assessment practice indicated the extent to which it was used: to a

great extent = 2; to some extent = 1; not at all = 0.

Teacher log Range and intensity of  Mean sum of all practices for providing feedback to students based on

feedback to students student work in reading and writing. Scores for each feedback practice
indicated the extent to which it was used: to a great extent = 2; to
some extent = 1; not at all = 0.

Teacher log Range and intensity of ~ Continuous variable measuring the extent to which teachers reported
teacher literacy attention to: reading skills, writing skills, formative assessment
practices (reading practice, and providing feedback. Each of these four domains was
skills, writing skills, weighted equally to create the variable.
formative assessment)

Teacher log Teacher log cluster Cluster binary variable distinguishing teachers who reported

Teacher survey

variable: High
quantity literacy
practice

Factor 1: Attention to
close reading of text

conducting a greater quantity of practices during LDC module
instruction from teachers who reported a smaller quantity of practices.
Variable was created by first performing cluster analysis on individual
itemsin each domain (reading skills, writing skills, formative
assessment), and then performing a second cluster analysis using the
identified cluster variables.

Factor 1 derived from exploratory factor anaysis including teacher
survey items on attention to reading skills, writing skills, and use of
formative assessment. Factor 1 reflected reading items related to close
reading of text. Variable confirmed and tested for reliability using
confirmatory factor analysis.

48



Instrument
source

Variable

Description

Teacher survey

Teacher survey

Teacher survey

Teacher survey

Teacher survey

Teacher survey

Teacher survey

Teacher Survey

Teacher survey

Factor 2: Attention to

paragraph
writing/structure

Factor 3: Teacher-led
formative assessment
practice

Factor 4: Peer-
oriented formative
assessment practice

Total modules taught
in 20112012 and
2012-2013 school
years

Support for teaching
literacy in content
area classrooms

Teachers perceived
capacity toteach LDC

District and school
support for LDC

Utility of teacher
collaboration

Professional
development dosage

Factor 2 derived from exploratory factor analysis including teacher
survey items on attention to reading skills, writing skills, and use of
formative assessment. Variable reflected writing items related to
paragraph construction and structure of writing. Confirmed and tested
for reliability using confirmatory factor analysis.

Factor 3 derived from exploratory factor anaysis including teacher
survey items on attention to reading skills, writing skills, and use of
formative assessment. Variable reflected teacher-oriented formative
assessment practices. Confirmed and tested for reliability using
confirmatory factor analysis.

Factor 4 derived from exploratory factor analysis including teacher
survey items on attention to reading skills, writing skills, and use of
formative assessment. Variable reflected student-to-student formative
assessment practices. Confirmed and tested for reliability using
confirmatory factor analysis.

Sum of responses to teacher survey Questions 16 and 17.

Mean across three items addressing content teachers' time and
responsibility for teaching literacy. Coding: disagree = O; disagree
somewhat = 1; agree somewhat = 2; agree = 3.

Mean response to questions about teacher efficacy (Question 26) and
barriers with regard to LDC (Questions 39). Coding: disagree = 0;
disagree somewhat = 1; agree somewhat = 2; agree = 3, with Items
39c—g reverse coded.

Mean response to items about various ways that district and school
leadership show support for LDC (Question 43). Coding: disagree =
0; disagree somewhat = 1; agree somewhat = 2; agree = 3.

Mean response to items asking about extent and hel pfulness of teacher
collaboration in implementing LDC (Question 49). Coding: disagree
= 0; disagree somewhat = 1; agree somewhat = 2; agree = 3.

The number of formal scheduled LDC PD sessionsin 2012—2013
(Question 55).

As the table shows, the implementation analyses included a variable representing overall
module quality, which was calculated by taking the mean of the nine quality dimension scores
and then averaging across modules to the teacher level. As noted in the appended report on the
CRESST Assignment Measure, factor analyses indicated that all the module dimensions load on
a single factor, supporting the claim that the CRESST Assignment Measure effectively measures
a single coherent trait. Analyses in this chapter thus are limited to the mean dimension score and

do not test differences on individual dimensions.
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A number of teacher-level implementation variables were created from teacher log
responses. The variables are summary measures of teacher responses in four key domains of the
log, which also represent component emphases for LDC: teachers’ daily focus on reading skills,
teachers' daily focus on writing skills, teachers’ daily use of strategies to assess student learning,
and teachers daily use of strategies to provide feedback to students. The latter two domains
together constitute our measure of formative assessment practice. Mean sum variables were
created for each domain, based on both the number of skills or strategies the teacher reported
when reading and/or writing was addressed and the depth of attention reportedly given to the
skill (e.g., on the writing variable, a writing skill would be coded as 2 if the teacher reported it
was a primary focus on the day of the log, and a 1 if the teacher reported that it was only touched
on briefly). For the reading skills domain, we also separated mean sum variables for two
subgroups of items: those emphasizing close reading of text and those addressing more basic
reading skills. The decision to analyze this domain at a finer level of detail was based on both
our theoretical assumptions regarding the relative importance of skill development in these two
areas and exploratory analysis of the log and survey data that provided evidence of the
dichotomy.

Finally, we included two variables that attempt to capture variety in the teachers' reported
attention to all four domains. One variable is the mean sum of activity reported across all four
domains described above, with equal weighting given to each. The second variable is a binary
indicator derived from cluster analysis, a statistical methodology that creates a specified number
of teacher groups based on the association of teacher responses to a series of items. We
conducted separate cluster analyses for each of the above four domains. In each case, the derived
clusters separated teachers into two groups: a high group that was high in reported practice in
each domain and a low group, which represented those who reported a smaller sum of practice.
We then conducted a second cluster analysis using the derived cluster variables. The final cluster
variable is a binary variable (i.e., coded 1/0) that distinguishes two groups based on the
individual cluster scores. The first group reflected teachers who were high on all the individual
clusters and the second, teachers who were low on al the individual clusters. The two clusters
thus represent teachers who more extensively implemented targeted practices in each domain
(coded 1) versus those whose implementation was relatively less extensive.

The teacher survey variables include four factors derived from an exploratory factor
analysis.? This factor analysis included all survey items designed to parallel the log reports in

Note that the exploratory factor analysis was performed on a larger sample of teachers that included teachers in
Pennsylvania and from our parallel study of sixth-grade reading in Florida. Reliability analyses focused just on the
Kentucky teachers and suggested that the constructs held for the smaller sample of teachers.
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four key domains: reading skills, writing skills, assessing student learning, and feedback.
Exploratory factor analysis clustered items in four theoretically distinct factors which we
characterized as attention to close reading of text, paragraph writing/structure, teacher-led
formative assessment practice, and peer-oriented formative assessment practice. We then tested
the reliability of the identified factors. As can be seen in Table 29, reliability was high for each
of the factors, including Factor 4, which had relatively few items. Other survey variables include
the total number of modules taught in 2011-2012 and 2012—2013 (a measure of teacher LDC
experience), a measure of teachers commitment to teaching literacy in content area classes, a
measure designed to capture teachers perceived capacity to teach LDC, perceived district and
school support for LDC, the perceived utility of teacher collaboration around LDC, and a
variable measuring the amount of professional development received.

Table 29
Reliability of Teacher Survey Factors

Factor Description Number of items Cronbach’s alpha
1 Closereading 10 .89
2 Paragraph writing/structure 4 .84
3 Teacher-led formative assessment strategies 11 .83
4 Peer-oriented formative assessment strategies 3 74
M ethodology

The teacher sample for this analysis included the 17 Kentucky teachers with complete data
for each of the three measures (assignment, log, and survey). The analysis took part in two
stages. First HLM models were used to calculate the value added for each teacher and break the
teachers into three groups based on their effectiveness. Second, ANOVA difference in means
tests were used to see if there was a statistical difference between the groups on each of the
chosen implementation variables. The student sample included 352 students from the 17
teachers classes for whom we have valid 2012 K-PREP pre-scores, 2013 K-PREP outcome
scores, and reading and writing scores on a CRESST ILA. The ILA portion of the outcome
measure was based on either the Reconstruction or Evolution topic, depending on whether a
given student was participating in an LDC classroom in history/socia studies or science.

HLM was used to classify teachers into three levels of relative effectiveness, teachers
whose students achieved relatively high, medium, and low levels of performance during the
study year. The analysis controlled for students prior year, 2012 performance on K-PREP
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reading and science assessments and used a composite outcome measure to determine teachers
relative value added. Scores on the four available 2013 measures—2013 K-PREP reading, 2013
K-PREP writing, ILA reading, and ILA writing—were standardized and then averaged to create
a more robust overall measure. As noted in Chapter 2, correlations between K-PREP and ILA
scores are moderate, which is not surprising given differences in the design and intended
learning targets of the two measures. By averaging the scores across the two, we sought to
capture a fuller and more reliable picture of student learning than any of our measures would
individually—for example, K-PREP which is not as well aligned to LDC, and the ILAs which
are better aligned but show lower reliability than the K-PREP.
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Table 30

Mean Scores on Implementation Variables for Teachers With Low, Medium, and High Value Added and ANOVA Test of Difference in Means

Low value added Medium value added High value added
(n=5) (n=7) (n=5)
Instruments Variable n Mean D n Mean D n Mean D Test statistic  p value
Assignment Overal module quality 5 3.27 0.53 7 3.05 0.80 5 363 0.89 0.84 0.45
measure
Teacher log Range and intensity of reading 4 6.73 256 7 11.93 7.08 5 1078  3.30 1.26 0.32
instruction

Teacher log Attention to close reading of 4 1.63 1.49 7 3.95 2.26 5 3.10 155 191 0.19
text

Teacher log Attention to basic reading skills 510 171 7 7.98 491 5 768 179 0.90 0.43

Teacher log Attention to writing skills 706 120 7 12.27 6.93 5 1237 591 1.24 0.32

Teacher log Range and intensity of 785 217 7 10.85 5.56 5 886 824 0.35 0.71
formative assessment of
student learning

Teacher log Range and intensity of 4 796 5.69 7 15.05 7.04 5 1225 1294 0.78 0.48
feedback to students

Teacher log Range and intensity of teacher 4 5.42 1.38 7 9.29 3.96 5 843  4.27 147 0.27
literacy practices (reading
skills, writing skills, formative
assessment)

Teacher log Teacher log cluster variable: 4 025 050 7 0.86 0.38 5 060 055 0.04 0.15
high quantity literacy practice

Teacher survey  Factor 1: Attention to close 3 -057 023 7 0.14 0.93 5 -011 054 0.97 041
reading of text

Teacher survey  Factor 2: Attention to 3 -0.45 0.50 7 0.15 0.88 5 0.02 0.38 0.79 0.48
paragraph writing/structure

Teacher survey  Factor 3: Teacher-led formative 3 -0.54 1.01 7 0.50 0.75 5 001 0.3 2.04 0.17

assessment practice
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Low value added Medium value added High value added
(n=5) (n=7) (n=5)
Instruments Variable Mean D n Mean D Mean D Test statistic  p value

Teacher survey  Factor 4: Peer-oriented -0.62 0.83 7 -0.10 1.10 -049 055 0.45 0.65
formative assessment practice

Teacher survey  Total modules taught in 2011— 333 058 7 3.86 1.07 360 055 0.42 0.67
2012 and 2012—2013 school
years

Teacher survey  Support for teaching literacy in 2.22 0.19 7 2.29 0.30 2.07 0.15 121 0.33
content area classrooms

Teacher survey  Teachers perceived capacity to 103 0.56 7 153 0.40 200 0.67 3.18 0.08
teach LDC

Teacher survey  District and school support for 158 0.38 6 213 0.48 220 054 1.67 0.23
LDC

Teacher survey  Utility of teacher collaboration 1.88 1.07 7 255 0.56 258 0.95 0.88 0.44

Teacher survey  Professional development 1.67 153 7 2.29 111 3.80 1.30 331 0.07

dosage




As the data in Table 30 show, five teachers each were identified in the relatively high and
low groups, and the middle group was composed of seven teachers. Mean scores on the range of
implementation variables were then computed for each group and statistical differences between
groups examined through ANOVA difference in means tests. As with the implementation
findings reported earlier, results show wide variation within each of the three groups. No
differences were found to be statistically significant, which is not surprising given the small
sample size and the substantial within-group variation. Although a highly tentative and
exploratory finding, it seems noteworthy that the relatively low group shows relatively less
implementation on nearly all of the variables than does the relatively high group—or stated
alternatively, while no causality can be attributed, teachers whose students performed relatively
the best were more thorough implementers than those whose students fared relatively the worst.
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Chapter 6: Summary and Conclusions

This report has summarized CRESST’ s study of the implementation and effects of LDC in
early-implementing eighth-grade history/social studies and science classrooms in Kentucky and
Pennsylvania. The study is one of two® conducted by CRESST, with funding from the Bill and
Melinda Gates Foundation to examine how LDC supports secondary teachers and students
transition to the Common Core State Standards in English language arts. Both studies address the
following evaluation questions:

1. How do teachersimplement LDC?

2. What istheimpact of LDC on student learning?

3. What conditions and contexts, including quality of implementation, influence LDC

effectiveness?

In the sections below, we consider contextual factors that are important in interpreting
study results before summarizing our findings with regard to each question. We conclude with
implications and next steps for research and practice.

Contextual Consider ations

The nature and generalizability of the study sample present important limitations for the
study. The study addresses only a subsample of those schools, teachers, and students across the
country and even within Kentucky and Pennsylvania who currently are implementing LDC. The
study includes only teachers and students in those districts and schools that were early
implementers and of these, only those in the targeted subjects and grade level. Because of the
Foundation’s interest in a rigorous quantitative study, our study design required common
outcome measures and could not accommodate scores from different grade-level assessments.
Further, the study focuses on teachers who had at least one year prior experience in
implementing LDC, so that it would not be judging intervention effects as teachers were initially
learning how to implement LDC. Thus, the study is limited to districts that were funded in Phase
1 and Phase 2 of LDC’siinitial rollout.

Even as we attempted to maximize sample size by drawing on sites across two subject
areas and two states, study power and generalizability are limited. Because of data availability,
we could conduct a rigorous quasi-experimental design only in Kentucky, where our sample was
limited to students taught by 37 eighth-grade history/social studies and/or science teachers and
their carefully matched comparison group. This sample size limits the study’s power to detect
moderate program effects. Our ability to identify relationships between LDC implementation and

3A companion study examines the implementation and effects of LDC in a districtwide implementation in Advanced
Reading (see Herman et al., 2015).
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outcomes is even more constrained, as only about half of the teachers agreed to participate in the
implementation components of the study.

The representativeness of the study sample further limits the generalizability of any study
findings. Demographically and in prior achievement our Kentucky sample looks similar to the
state as a whole. However, the study cannot control for unobserved variables that may influence
student success, and indeed by virtue of their willingness to participate in early LDC trials, study
districts and schools may well be at |east somewhat unique.

That study teachers had minimum prior experience implementing the intervention is till
another important contextual consideration. The majority of the teachers in the study had only
one year of experience implementing the intervention prior to the study year, and in fact that
prior year included both initial learning and initial implementation. One year is hardly adequate
time for teachers to meaningfully integrate and become effective with new practices—and the
literary focus of LDC certainly required substantial changes in practice for both Kentucky and
Pennsylvania study teachers. That is, LDC—as does the Common Core—requires that content
teachers take responsibility for teaching literacy, a new responsibility for which they have little
or no prior training. On the one hand, LDC provides a flexible template to enable middle and
high school teachers to easily integrate CCSS standards in reading, research, and writing into
their content area assignments, but on the other hand, the ongoing pedagogy to support their
students' literacy development is a new, to-be-learned skill for the great magjority of these
teachers.

Intervention dosage for both teachers and students is another factor worth consideration.
Study LDC teachers had implemented only one or two 2—4 week modules prior to the study year.
Similarly, student dosage—the amount of treatment students received—also was limited. For the
study year, LDC-oriented instruction made up only four to six weeks of the school year. It is
ambitious, in short, to expect LDC to have measurable impact student learning at this early point
in implementation.

How Did TeachersImplement LDC?

Twice-weekly teacher logs and end-of-year teacher survey results indicate that LDC study
teachers did implement the major components of the intervention. They followed the LDC
framework in developing and using their modules, introducing module content and goals,
engaging students in reading modul e texts, transitioning to writing, and working with students on
their end-of-module writing assignment. The bulk of module time, as would be expected, was
spent in the reading and writing components. In implementing these components, teachers
reported developing their students' skills in a range of reading and writing strategies, although
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both survey and log results show substantial variability across teachers. Similarly, teachers
reported frequent use of formative assessment: they reported using a variety of strategies to
monitor their students ongoing learning for both reading and writing, and generally reported
taking action when misunderstandings and/or problems were observed, again with substantial
variation in the strategies used. The log and survey data of course are self-report data, from
which we can better infer the frequency of reported behavior than the quality of that behavior
(Porter, 2002). We thus cannot directly infer the quality of teacher practice from the log data.

The study’ s analysis of LDC modules provides a more direct window into issues of quality.
A specially developed assignment measure was used to assess the quality of teacher-developed
modules on nine dimensions. Ratings by trained expert teachers indicate Kentucky and
Pennsylvania modules were generally in the middle to high range of moderate quality. The
relatively highest ratings were for the fidelity to LDC module instruction dimension, which again
suggests teachers’ commitment to implementing the model. As with other implementation
findings, however, results showed wide variation in quality ratings across teachers.

The wide variation in Kentucky modules and in implementation strategies and teacher
preparation, as captured by teacher logs and surveys, may provide one reason why we could not
find strong relationships between any single LDC implementation measure and student learning
outcomes. That is, the quality and effectiveness of LDC implementation depend on the quality of
the assignments in which students are engaged, as measured through the modules and the ways
in which those activities are implemented in classroom interaction, as we attempted to detect in
the log and survey measures, among other unobservables. A high-quality module that is not
implemented with effective teaching, assessment, and learning strategies would not be expected
to have a strong effect on student learning, while a poor-quality module that is not consistent
with important content and literacy goals also would not be expected to have an impact. In other
words, there may be an interaction between the qualities assessed by our log and survey measure
and those assessed by the module that we are unable to investigate with our current small
sample.

How Did LDC Affect Student L earning?

Teacher perspectives. The implementation data, while showing wide variation, suggest
that teachers overall were committed to the LDC intervention. Survey results indicate that
Kentucky and Pennsylvania teachers found LDC to be a helpful and effective tool in meeting a
wide variety of instructional goals, including implementing the CCSS, incorporating formative
assessment and teaching literacy in content area classes, and increasing the rigor of writing
assessments. Although sample sizes are too small to draw firm inferences, there were indications
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that science teachers were more challenged by implementation than were social studies or ELA
teachers. Science teachers reported less involvement in professional development, less
collaboration with their peers on LDC, and more obstacles to LDC implementation.

The majority of LDC teachers also agreed that their students experienced at least some
success in each of the LDC component tasks—the reading mini-tasks, writing mini-tasks and
final writing task. At the same time, however, Kentucky and Pennsylvania teachers also noted
that at least some of their students struggled, suggesting that content area teachers and their
students may need help to increase the productivity of the reading and writing mini-tasks, as well
as success on the final writing task. Although there was variation across respondents, teachers
tended to agree at least somewhat that LDC had resulted in higher quality student writing, and
supported students’ college readiness.

CRESST ILA results. Students’ performance on the CRESST ILASs stand in some contrast
to teachers’ positive perspectives but underscore teachers’ concern about LDC’ s success with all
of their students. The CRESST ILA generally parallels the sequence of reading and writing
activitiesin LDC: Students are asked to read and respond to severa related texts about a central
subject matter concept or topic and then to synthesize what they have read with their existing
knowledge to write an extended argumentative or explanatory essay. ILA topics for socia
studies and science were selected to be consistent with eighth-grade content standards in both
Kentucky and Pennsylvania—Reconstruction for social studies, and evolution for science.
Student essays were scored on five dimensions: content understanding, rhetorical structure and
guality, organization, use of evidence/text support, and grammar and conventions. Specially
trained, expert teachers used a four-point scale to rate each dimension, where a score of 4
represented advanced performance, 3 represented proficient, 2 represented a basic level of
performance, and 1 below basic, relative to relevant Common Core State Standards for ELA.

ILA results for participating eighth-grade LDC social studies and science students were
disappointing in that students scored between a Level 1 and Level 2 on al five dimensions.
Performance on the grammar and conventions dimension tended to be the highest, but did not
reach the level of basic. Limited data from the study’s opportunity to learn survey may provide
important context here, particularly for the science ILA. The survey asked teachers about their
students' curriculum exposure to the given ILA topic. Relatively few teachers responded.
However, the responses of those who did raise questions about whether students had the
anticipated prior exposure, despite the topic being part of state grade-level standards for both
content areas.

60



Even so, because the structure of the ILA provides students relevant, grade-appropriate
reading and context sufficient to respond to the ILA essay question, the absence of prior
exposure should not have been a fatal problem. Motivation may have also depressed
performance as the test was given at the end of the school year. Nonetheless, the results suggest
the challenge of moving student performance from current status to the expectations of the
Common Core.

LDC impact on student learning. Our quasi-experimental design methodology was
realized only for the LDC study in Kentucky, due to data availability issues described earlier.
The methodology used Coarsened Exact Matching to identify a group of comparison students
who were demographically and academically similar to the study LDC students. The matching
was done at the student level, but accounted not only for student demographics and prior
achievement, but also for the prior effectiveness of teachers and schools. The resulting treatment
and comparison student samples were used to test LDC effects on three outcomes. K-PREP
writing, K-PREP reading, and K-PREP social studies. For each of these outcome measures, two
separate, two-level hierarchical linear models were run, each modeling students' dosage under
treated and non-treated teachers in eighth-grade science and socia studies courses, and each
incorporating measures of teacher effectiveness on the outcome measure of interest prior to the
LDC intervention as additiona value-added controls. Student demographic and prior
achievement variables and school prior effectiveness also were included in the models, as were
the interactions of these variables with the LDC treatment. Our estimates therefore control for
observables in two ways, at the matching and modeling stages.

Results for all three outcomes were consistent for both models, suggesting the robustness
of these findings. The analysis found no evidence of an LDC effect for writing or for social
studies. However, for K-PREP reading, both models showed a statistically significant, positive
effect for LDC. LDC teachers showed a positive value added relative to control teachers. Results
suggest that having one LDC teacher improves a student’s performance on the K-PREP reading
assessment by 0.058 standard deviation points, corresponding to 0.91 scale score points. The
effect of having both a social studies and science LDC teacher, based on these data, would be a
1.82 scale point increase in reading scale score. These results thus suggest that LDC’ s attention
to reading in content-area classrooms is contributing to the students' reading performance—
decidedly positive news for the intervention. We return to these observed effects in our
conclusion.
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What Conditions and Contexts | nfluence L DC Effectiveness?

Interesting interaction effects emerged from our QED analysis that point to conditions and
context that influence LDC implementation and impact. In particular, both students prior
achievement, based on their prior year K-PREP scores, and students socioeconomic status
(SES), asreveaed by their free or reduced price lunch status, show positive interactions with the
treatment. That is, LDC students who were relatively higher achieving prior to their LDC
experience showed relatively greater benefit than did those who started relatively lower
achieving, although the observed effect is very small. Interestingly, LDC students receiving free
or reduced price lunch also appeared to have benefited more from LDC, after controlling for
other variables. Although, again, the observed effect was very small, we speculate that LDC
students with lower SES status perhaps had access to special resources (e.g., Title | programs,
specialist teachers) that provided essential support. Controlling for other factors, specia
education students appeared to do less well under LDC; however the share of students falling
into this category was small.

The results for the K-PREP socia studies analysis also revealed similar interaction effects.
LDC students who started the year performing at a relatively higher level experienced more
benefit from LDC in their social studies performance, as did students who were from a relatively
lower SES, as evidenced by their free or reduced price lunch status. However, the study did not
find differential treatment effects for special education students.

Conclusions

In summary, LDC shows promising, positive results in supporting teachers' transition to
the College and Career Ready Standards (CCRS), and in improving student learning. At the same
time, however, study findings suggest challenges that LDC will need to overcome to move to
higher levels of success. We summarize our perspective on major study implications.

Positive effects on student learning. That LDC shows statistically significant results on
Kentucky students' state assessment scores in reading is worth celebrating. This positive finding
is particularly so in light of both study teachers' limited prior experience implementing the tools
and the limited dosage students experienced. That is, as noted earlier in this chapter, study
teachers had only one or two years of experience with LDC prior to the study year, and for the
great majority it was only one year. Based on research on teachers implementation of new
practices, this is insufficient time for teachers to become fully comfortable and competent with
the kinds of new pedagogical practices that LDC represents (Coburn, 2003; Hargreaves &
Fullan, 2012). Consider that LDC requires that content teachers take responsibility for teaching
literacy, a new responsibility for which they have had little or no prior training.
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Intervention dosage is another factor to consider in evaluating LDC effects. In general, the
longer and more intensive the treatment, the more likely an intervention is to show measurable
effects. LDC teachers typicaly implemented two modules of two to three weeks duration each
during the study year, meaning that LDC-oriented coursework totaled only four to six weeks,
only asmall fraction of the full academic year.

Nonetheless, the study found a statistically significant learning effect for LDC in Kentucky,
approximately equivalent to 2.2 months of regular schooling. Given their contexts of early
implementation and limited dosage, this effect is noteworthy.

Positive effects on teachers. The effect found for student learning is matched by teacher
enthusiasm for the tool. Across states and districts, teachers were positive about the professional
development they received and reported that they found the tools helpful and effective in
meeting a variety of goals, including implementing CCRS, using formative assessment,
incorporating more complex thinking and problem solving into curriculum and instruction, and
improving student learning. Teachers' reports about their fidelity of tool implementation provide
additional evidence of their positive attitudes.

Struggles in moving to higher standards. While our study found positive effects on
teachers and students, findings aso demonstrated the challenge of moving to more rigorous
Common Core State Standards. We see evidence of this challenge in students’ low performance
on measures specifically designed to reflect the deeper learning demands of new college and
career ready standards and in teachers reports that sizable proportions of their students are
struggling relative to the goals of LDC. Our analysis of LDC classroom artifacts also indicate
that some teachers struggled in their implementation efforts, as would be expected given this
early stage of implementation.

That some teachers and students struggled is not meant to imply that current standards are
unattainable or that college and career ready expectations for students should be reduced—after
all, we know that returning to prior standards will not get our children to 21st century success.
However, the evidence does suggest that change will not come overnight and that both teachers
and students will need support to meet the challenge. The issue is two-fold: (1) How to address
the needs and better prepare students and teachers who may not yet be ready to be successful
with the challenges of LDC; and (2) how to modify and/or adapt the tools to scaffold teacher and
student learning more effectively.

Achievement gap implications. Although we regard findings of the interaction between
student characteristics and treatment effects as tentative and subject to further validation, the
consistency in results across reading and social studies measures is striking. While the overall
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results indicated that LDC was effective for all Kentucky students, the interaction findings
indicated that initially higher achieving students benefited more than did initialy lower
achieving students. Such a finding makes intuitive sense in that lower achieving students have
most likely been exposed to the “drill and kill” test preparation curriculum of the past, are least
likely to have acquired the prior grade knowledge and skills expected by the Kentucky Core, and
are least likely to have been engaged in the deeper conceptual understanding and applications
that mark the new standards.

However understandable, the findings thus suggest that, in the absence of additional
scaffolding and supports for low-achieving students, LDC is likely to be gap enhancing. On the
other hand, study findings of a positive interaction between LDC and students' free and reduced
price lunch status offers promise for future inquiry. The results suggest that, controlling for prior
achievement and other background characteristics, students who are more economically
disadvantaged fare relatively better under LDC than their more advantaged peers.

Strengthening implementation. Although teachers reported implementing all components
of both LDC, the findings suggest substantial variation in how they implemented the tool and in
the relative time and specific strategies they used in doing so. The study did not achieve strong
findings with regard to what aspects of implementation mattered most or what specific strategies
were most effective. The findings are suggestive, however, of some factors that might be
important for success: District support for LDC was clear across the sample, yet principa or
local school support was more variable, suggesting a potential problem point. Teachers found
their peers highly collaborative and helpful in implementing the two tools, but time for
collaboration and more formal professional development was somewhat limited; investing more
heavily in these supports may strengthen implementation.

Concluding thoughts. In summary, our studies reveal that study teachers are enthusiastic
about LDC, and that LDC showed important effects on student learning. Even so, study results
also suggest areas for improvement. Content teachers who implement LDC likely will be more
successful to the extent they have expertise in supporting students' literacy development.
Additional supports for struggling students, and training on how to successfully implement LDC
with students with specia needs could potentially help close achievement gaps.

We leave it to future research to examine the generalizability of these findings in the larger
samples of teachers and schools that are now implementing LDC. Cost-effectiveness studies also
should be of interest. Future research and development also should continue the quest to identify
both the most critical aspects of implementation in improving student learning and key
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infrastructure and supports that students and teachers who currently are struggling need to propel
their success.
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Table C42

Frequency of Formal and Informal Teacher Collaboration around LDC (Pennsylvania Social Studies)

Frequency n Scheduled Meetings (%) n Informal Discussions (%)
At least once a week 0 0.0 3 42.9
Every other week 0 0.0 3 42.9
Once a month 3 75.0 1 14.3
Once per quarter/trimester/semester 1 25.0 0 0.0
Never 0 0.0 0 0.0

Note. Scheduled meetings (n = 4), informal meetings (n = 7)

Table C43

Perceptions of Teacher Collaboration during LDC Implementation (Kentucky Science)

Question n Mean Std Dev
I would describe my LDC colleagues as collaborative 12 2.58 0.79
Collaboration with my LDC colleagues helps me ...
More effectively use the LDC framework 12 2.17 0.84
Better support student learning 12 2.00 1.04
Develop LDC modules 12 2.25 0.75
Teach LDC modules 12 2.00 0.95
Revise LDC modules 12 2.08 1.00
Use the LDC framework rubric 12 1.83 1.12
Use students’ products to inform my instruction 12 2.00 0.95

Provide helpful feedback to students about their

. 12 1.75 1.06
writing

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C44

Perceptions of Teacher Collaboration during LDC Implementation (Kentucky Social Studies)

Question n Mean Std Dev

I would describe my LDC colleagues as collaborative 14 2.71

Collaboration with my LDC colleagues helps me ... 0.61
More effectively use the LDC framework 14 2.57 0.65
Better support student learning 14 2.57 0.65
Develop LDC modules 14 2.57 0.65
Teach LDC modules 14 2.57 0.65
Revise LDC modules 14 2.50 0.76
Use the LDC framework rubric 14 2.50 0.76
Use students’ products to inform my instruction 14 2.50 0.76

Provide helpful feedback to students about their

. 14 2.43 0.85
writing

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.

Table C45

Perceptions of Teacher Collaboration during LDC Implementation (Pennsylvania Science)

Question n Mean Std Dev

I would describe my LDC colleagues as collaborative 6 2.83 0.41

Collaboration with my LDC colleagues helps me ...

More effectively use the LDC framework 6 2.67 0.52
Better support student learning 6 2.50 0.84
Develop LDC modules 6 2.67 0.52
Teach LDC modules 6 2.67 0.52
Revise LDC modules 6 2.67 0.52
Use the LDC framework rubric 6 2.67 0.52
Use students’ products to inform my instruction 6 2.50 0.84
Provide helpful feedback to students about their 6 200 127

writing

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C46

Perceptions of Teacher Collaboration during LDC Implementation (Pennsylvania Social Studies)

Question n Mean Std Dev

I would describe my LDC colleagues as collaborative 7 2.57 0.79

Collaboration with my LDC colleagues helps me ...

More effectively use the LDC framework 7 2.57 0.79
Better support student learning 7 2.57 0.79
Develop LDC modules 7 2.57 0.79
Teach LDC modules 7 2.57 0.79
Revise LDC modules 7 243 0.79
Use the LDC framework rubric 7 2.57 0.79
Use students’ products to inform my instruction 7 2.14 0.90
Provide helpful feedback to students about their 7 )14 0.90

writing

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C47
Teacher Perceptions of Efficacy in Teaching LDC Modules

Question n Mean Std Dev

Kentucky Science

I knew what skills my students needed in order to complete

the teaching task 12 2:50 0.52
I knew the type of mini-tasks to give my students to prepare

12 2.67 0.49
them to complete the template task
I understood how to use the LDC instructional ladder 12 2.42 0.51

Based on the information collected from using the LDC
modules, I adjusted my instruction to meet the needs of 12 2.58 0.67
individual students

Kentucky Social Studies

I knew what skills my students needed in order to complete

the teaching task 14 2.29 0.83
I knew the type of mini-tasks to give my students to prepare

14 221 0.80
them to complete the template task
I understood how to use the LDC instructional ladder 14 2.07 1.07

Based on the information collected from using the LDC
modules, I adjusted my instruction to meet the needs of 14 2.07 1.00
individual students

Pennsylvania Science

I knew what skills my students needed in order to complete

the teaching task 6 2.50 0.55
I knew the type of mini-tasks to give my students to prepare 6 250 0.55
them to complete the template task ' )

I understood how to use the LDC instructional ladder 6 2.00 1.10

Based on the information collected from using the LDC
modules, I adjusted my instruction to meet the needs of 6 2.50 0.84
individual students

Pennsylvania Social Studies

I knew what skills my students needed in order to complete

the teaching task 7 2.86 0.38
I knew the type of mini-tasks to give my students to prepare 7 271 0.76
them to complete the template task ’ ’

I understood how to use the LDC instructional ladder 7 2.14 1.07

Based on the information collected from using the LDC
modules, I adjusted my instruction to meet the needs of 7 2.43 0.53
individual students

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C48
Potential Barriers to Use of LDC Modules (Kentucky Science)

Barriers n Mean Std Dev

I had sufficient time to prepare to teach modules 12 1.83 1.12
I felt adequately prepared to effectively use modules 12 2.17 0.72
It is difficult to find the time to respond to student writing 12 2.75 0.45
I am unsure about how best to give productive feedback to student 12 175 097
writing
Using the LDC modules takes too much time away from covering

; . . 12 1.67 0.99
required curriculum topics
Itis chal’lenglr}g for me to find content-rich reading materials at my 12 2,50 0.80
students’ reading level
It is challenging for me to find the time to develop modules 12 2.50 0.52

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.

Table C49
Potential Barriers to Use of LDC Modules (Kentucky Social Studies)

Barriers n Mean Std Dev
I had sufficient time to prepare to teach modules 14 2.21 0.80
I felt adequately prepared to effectively use modules 14 2.00 0.96
It is difficult to find the time to respond to student writing 14 2.36 0.84
I am unsure about how best to give productive feedback to student 14 1.79 112
writing
Using the LDC modules takes too much time away from covering

: . . 14 1.71 0.91
required curriculum topics
It is challenging for me to find content-rich reading materials at my
, . 14 1.21 0.98

students’ reading level
It is challenging for me to find the time to develop modules 14 2.07 1.00

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C50

Potential Barriers to Use of LDC Modules (Pennsylvania Science)

Barriers n Mean Std Dev
I had sufficient time to prepare to teach modules 6 1.33 1.21
I felt adequately prepared to effectively use modules 6 2.00 0.63
It is difficult to find the time to respond to student writing 6 2.50 0.55
I am unsure about how best to give productive feedback to student 6 133 0.82
writing
Using the LDC modules takes too much time away from covering
; . . 6 1.67 0.52
required curriculum topics
It is challenging for me to find content-rich reading materials at my
, . 6 2.00 0.89
students’ reading level
It is challenging for me to find the time to develop modules 6 2.33 0.82
Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
Table C51
Potential Barriers to Use of LDC Modules (Pennsylvania Social Studies)
Barriers n Mean Std Dev
I had sufficient time to prepare to teach modules 7 1.86 1.35
I felt adequately prepared to effectively use modules 7 2.14 0.90
It is difficult to find the time to respond to student writing 7 2.00 1.12
I am unsure about how best to give productive feedback to student 7 071 095
writing
Using the LDC modules takes too much time away from covering 7 1.29 111
required curriculum topics ’ ’
It is challenging for me to find content-rich reading materials at my
, . 7 1.29 1.38
students’ reading level
It is challenging for me to find the time to develop modules 7 1.71 0.95

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C52
Teacher Perceptions of Whether LDC Helped Them Meet Instructional Goals (Kentucky Science; n = 12)

Question N Yes (%) n No (%)
Find effective strategies for teaching my subject content 9 75.0 3 25.0
Learn new ways to include formative assessment in my classes 7 583 5 41.7
Develop new ways to teach literacy skills in my content area 10 833 2 16.7
Learn detailed information about students’ literacy strengths and

11 91.7 1 83

weaknesses
Prc')\flde students with more detailed feedback about their 9 750 3 25.0
writing
Implement the CCSS 10 83.3 2 16.7
Increase the rigor of writing assessments 11 91.7 1 8.3
Better engage students 5 41.7 7 58.3
Table C53

Teacher Perceptions of Whether LDC Helped Them Meet Instructional Goals (Kentucky Social Studies; n = 14)

Question n Yes (%) n No (%)
Find effective strategies for teaching my subject content 10 71.4 4 28.6
Learn new ways to include formative assessment in my classes 9 64.3 5 35.7
Develop new ways to teach literacy skills in my content area 11 78.6 3 214
Learn detailed information about students’ literacy strengths and 12 857 ) 143
weaknesses
Prc')\flde students with more detailed feedback about their 12 857 ) 143
writing
Implement the CCSS 9 64.3 5 35.7
Increase the rigor of writing assessments 14 100.0 0 0.0
Better engage students 7 50.0 7 50.0
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Table C54

Teacher Perceptions of Whether LDC Helped Them Meet Instructional Goals (Pennsylvania Science; n = 6)

Question n Yes (%) N No (%)
Find effective strategies for teaching my subject content 3 50.0 3 50.0
Learn new ways to include formative assessment in my classes 5 833 1 16.7
Develop new ways to teach literacy skills in my content area 6 100.0 0 0.0
Learn detailed information about students’ literacy strengths and 5 833 1 16.7
weaknesses
Prc')\flde students with more detailed feedback about their 4 66.7 ) 333
writing
Implement the CCSS 6 100.0 0 0.0
Increase the rigor of writing assessments 6 100.0 0 0.0
Better engage students 2 333 4 66.7

Table C55
Teacher Perceptions of Whether LDC Helped Them Meet Instructional Goals (Pennsylvania Social Studies;
n="7)

Question n Yes (%) n No (%)
Find effective strategies for teaching my subject content 4 57.1 3 429
Learn new ways to include formative assessment in my classes 5 71.4 2 28.6
Develop new ways to teach literacy skills in my content area 6 85.7 1 143
Learn detailed information about students’ literacy strengths and 5 71 4 ) 8.6
weaknesses
Prc')\{lde students with more detailed feedback about their 4 571 3 42.9
writing
Implement the CCSS 7 100.0 0 0,0
Increase the rigor of writing assessments 6 85.7 1 143
Better engage students 5 71.4 2 28.6

37



Table C56

Teacher Perceptions of the Effectiveness of LDC (Kentucky Science)

Question n Mean Std Dev

Improving students' literacy skills 12 2.25 0.62
Providing a curricular resource for teachers to address the CCSS 12 2.58 0.67
Enpouragmg science and social studies teachers to teach literacy 12 242 067
skills
Encouraging secondary school teachers to teach literacy skills 12 242 0.67
Making instruction more engaging for the students. 12 1.58 0.79
Using formative assessment to identify student strengths and

. . . 12 1.92 0.79
weaknesses to inform instruction
Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
Table C57
Teacher Perceptions of the Effectiveness of LDC (Kentucky Social Studies)

Question n Mean Std Dev

Improving students' literacy skills 14 2.07 0.83
Providing a curricular resource for teachers to address the CCSS 14 2.07 0.92
Enpouragmg science and social studies teachers to teach literacy 14 291 0.80
skills
Encouraging secondary school teachers to teach literacy skills 14 2.29 0.83
Making instruction more engaging for the students. 14 2.00 0.96
Using formative assessment to identify student strengths and 14 2.00 0.96

weaknesses to inform instruction

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C58

Teacher Perceptions of the Effectiveness of LDC (Pennsylvania Science)

Question n Mean Std Dev

Improving students' literacy skills 6 2.67 0.52
Providing a curricular resource for teachers to address the CCSS 6 2.33 0.82
Enpouragmg science and social studies teachers to teach literacy 6 250 055
skills

Encouraging secondary school teachers to teach literacy skills 6 2.50 0.55
Making instruction more engaging for the students. 6 2.17 0.41
Using formative assessment to identify student strengths and 6 233 052

weaknesses to inform instruction

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.

Table C59

Teacher Perceptions of the Effectiveness of LDC (Pennsylvania Social Studies)

Question n Mean Std Dev

Improving students' literacy skills 7 243 0.79
Providing a curricular resource for teachers to address the CCSS 7 2.86 0.38
Enpouragmg science and social studies teachers to teach literacy 7 243 0.79
skills

Encouraging secondary school teachers to teach literacy skills 7 2.57 0.79
Making instruction more engaging for the students. 7 2.14 0.69
Using formative assessment to identify student strengths and 7 257 0.79

weaknesses to inform instruction

Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
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Table C60

Student Engagement during LDC Module Instruction

Effect on engagement n LDC teachers (%)

Kentucky Science (n = 12)

More engaged 0 0.0

Same level of engagement 9 75.0

Less engaged 3 25.0
Kentucky Social Studies (n = 14)

More engaged 4 28.6

Same level of engagement 7 50.0

Less engaged 3 21.4
Pennsylvania Science (n = 6)

More engaged 2 333

Same level of engagement 4 66.7

Less engaged 0 0.0
Pennsylvania Social Studies (n = 7)

More engaged 2 28.6

Same level of engagement 5 71.4

Less engaged 0 0.0
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Table C61

Perceptions of Student Success on LDC Tasks

Strategies n No success Little Some A great deal
(%) success (%) success (%)  of success
(%)

Kentucky Science

Reading mini-tasks built into the 12 0.0 0.0 66.7 333

instructional ladder

Writing mini-tasks built into the 12 0.0 0.0 58.3 41.7

instructional ladder

Final writing task 12 0.0 0.0 583 41.7
Kentucky Social Studies

Reading mini-tasks built into the 14 0.0 50.0 429 7.1

instructional ladder

Writing mini-tasks built into the 14 0.0 28.6 64.3 7.1

instructional ladder

Final writing task 14 0.0 35.7 57.1 7.1
Pennsylvania Science

Reading mini-tasks built into the 6 0.0 0.0 66.7 333

instructional ladder

Writing mini-tasks built into the 6 0.0. 0.0 66.7 333

instructional ladder

Final writing task 6 0.0 0.0. 66.7 333
Pennsylvania Social Studies

Reading mini-tasks built into the 7 0.0 14.3 57.1 28.6

instructional ladder

Writing mini-tasks built into the 7 0.0 0.0 71.4 28.6

instructional ladder

Final writing task 7 0.0 0.0 57.1 42.9
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Table C62

Teacher Perceptions on Student Impact of LDC Modules

Student impact n Mean Std Dev
Kentucky Science
Resulted in higher quality student writing 12 2.17 0.577
Supporting my students’ college-readiness 12 2.33 0.888
Kentucky Social Studies
Resulted in higher quality student writing 14 2.14 0.949
Supporting my students’ college-readiness 14 2.21 0.699
Pennsylvania Science
Resulted in higher quality student writing 6 2.17 0.753
Supporting my students’ college-readiness 6 2.33 0.516
Pennsylvania Social Studies
Resulted in higher quality student writing 7 2.14 0.900
Supporting my students’ college-readiness 7 2.57 0.535
Note. Scale is 0 = disagree, 1 = disagree somewhat, 2 = agree somewhat, and 3 = agree.
Table C63
Teacher Perceptions on Student Impact during Most Recent LDC Module
Student impact n Yes (%) n No (%)
Kentucky Science (n = 12)
Majority of students improved their understanding of content 10 833 2 16.7
Majority of students improved their literacy skills 10 833 2 16.7
Kentucky Social Studies (n = 14)
Majority of students improved their understanding of content 12 85.7 2 14.3
Majority of students improved their literacy skills 11 78.6 3 21.4
Pennsylvania Science (n = 6)
Majority of students improved their understanding of content 6 100.0 0 0.0
Majority of students improved their literacy skills 5 83.3 1 16.7
Pennsylvania Social Studies (n = 7)
Majority of students improved their understanding of content 7 100.0 0 0.0
Majority of students improved their literacy skills 4 57.1 3 42.9
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Appendix D:
Descriptive Analyses of Kentucky and Pennsylvania LDC Logs

Table D1

Average Percent of Time Spent on Different Classroom Activities (Kentucky — Science)

Module one Module two Overall

Components n Mean  Std Dev n Mean Std Dev N  Mean  Std Dev
Lecture on subject 7 7.47 5.98 6 8.25 9.96 13 7.83 7.70
matter content
Mini-Lessons 7 6.23 2.62 6 3.57 2.34 13 5.00 2.76
Explicit strategy 7 12.61 3.90 6 8.88 4.48 13 10.89 4.44
instruction
Whole-class discussion 7 7.94 5.04 6 13.02 9.39 13 10.29 7.51
Small group work 7 9.62 5.67 6 1.67 4.08 13 5.95 6.33
Pair/share 7 3.78 5.25 6 1.63 2.58 13 2.78 4.22
Independent 7 4031 9.97 6 50.58 10.18 13 45.05 11.01
reading/writing
Student presentations 7 3.91 6.63 6 3.60 5.35 13 3.77 5.82
Other 7 8.12 8.53 6 8.81 12.75 13 8.44 10.21

Note. Means represent percents.



Table D2

Average Percent of Time Spent on Different Classroom Activities (Kentucky — Social Studies)

Module one Module two Overall

Components n Mean  Std Dev n Mean Std Dev N  Mean  Std Dev
Lecture on subject 11 6.12 4.14 11 9.58 5.81 22 7.85 5.24
matter content
Mini-Lessons 11 6.65 4.67 11 5.25 5.75 22 5.95 5.16
Explicit strategy 11 10.40 6.32 11 4.48 4.88 22 7.44 6.29
instruction
Whole-class discussion 11 11.37 6.80 11 10.51 7.96 22 10.94 7.24
Small group work 11 1148 14.17 11 5.16 6.29 22 8.32 11.18
Pair/share 11 6.44 6.85 11 5.19 6.24 22 5.81 6.42
Independent 11 48.14 15.28 11 52.40 26.69 22 50.27 21.33
reading/writing
Student presentations 11 1.90 2.99 11 1.67 3.73 22 1.78 3.30
Other 11 5.31 8.30 11 5.76 10.55 22 5.53 9.27
Note. Means represent percents.
Table D3
Average Percent of Time Spent on Different Classroom Activities (Pennsylvania - Science)

Module one Module two Overall

Components n Mean  Std Dev n Mean Std Dev N  Mean  Std Dev
Lecture on subject 10 4.84 6.07 8 3.42 3.91 18 421 5.13
matter content
Mini-Lessons 10 7.16 4.85 8 497 3.35 18 6.19 4.28
Explicit strategy 10 7.23 5.41 8 5.21 4.57 18 6.33 5.02
instruction
Whole-class discussion 10 777 8.48 8 6.5 4.30 18 7.23 6.79
Small group work 10 2.06 3.11 8 5.51 6.77 18 3.59 5.20
Pair/share 10 4.60 6.12 8 7.30 9.87 18 5.80 7.87
Independent 10 60.70 19.82 8 60.36 15.92 18  60.55 17.67
reading/writing
Student presentations 10 213 6.72 8 0.00 0.00 18 1.18 5.01
Other 10 3.51 6.40 8 6.68 9.63 18 4.92 7.91

Note. Means represent percents.



Table D4

Average Percent of Time Spent on Different Classroom Activities (Pennsylvania — Social Studies)

Module one Module two Overall

Components n Mean  Std Dev n Mean Std Dev N  Mean  Std Dev
Lecture on subject 10 5.83 3.71 9 6.44 5.16 19 6.12 4.34
matter content
Mini-Lessons 10 8.26 6.50 9 8.90 6.20 19 8.56 6.19
Explicit strategy 10 7.08 5.10 9 7.11 7.07 19 7.10 5.93
instruction
Whole-class discussion 10 7.05 3.86 9 892 8.57 19 794 6.40
Small group work 10 10.31 13.65 9 7.30 8.65 19 8.89 11.35
Pair/share 10 8.90 7.90 9 5.57 4.75 19 7.32 6.65
Independent 10 44.55 13.10 9 50.19 21.70 19 47.22 17.42
reading/writing
Student presentations 10 2.07 3.99 9 1.59 4.76 19 1.84 4.25
Other 10 5.96 8.74 9 3.97 6.26 19 5.02 7.52

Note. Means represent percents.



Table D5

Reading Skills Students Worked on the Day of the Log (Kentucky — Science)

Module one Module two Overall

Skills n Mean  Std Dev n Mean  Std Dev N  Mean  Std Dev
Independent reading/ 6 094 0.80 5 1.80 0.30 11 1.33 0.75
research
Making predictions/ 6 0.44 0.39 4 083 0.88 10 0.60 0.62
previewing
Summarizing 6 1.72 0.44 5 1.60 0.55 11 1.67 0.47
important points
Note-taking/ 6 1.83 0.41 5 1.80 0.45 11 1.82 0.40
annotation
Identifying/ defining 6 1.25 0.76 5 1.13 0.51 11 1.20 0.63
vocabulary
Analyzing text 5 0.53 0.77 5 0.80 0.84 10 0.67 0.77
structure (e.g., how
part relates to whole)
Interpreting 6 0.17 0.41 5 0.60 0.60 11 0.36 0.53
information from
graphical text
Distinguishing fact 6  0.00 0.00 5 0.20 0.45 11 0.09 0.30
from opinion
Drawing conclusions 6 0.67 0.52 5 0.93 0.80 11 0.79 0.64
from textual evidence
Citing textual evidence 6 0.56 0.78 5 0.93 0.92 11 0.73 0.83
to support claims
Evaluating strength/ 6 0.06 0.14 5 0.73 0.83 11 0.36 0.64
weakness of evidence
Comparing arguments 6 0.17 0.41 5 0.87 1.04 11 0.48 0.81
in two or more texts
Examining author's 6 0.17 0.41 5 0.40 0.89 11 0.27 0.65
perspective/ bias
Examining rhetorical 6 0.00 0.00 5 0.00 0.00 11 0.00 0.00
devices
Other 3 0.00 0.00 5 0.00 0.00 8 0.00 0.00

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.



Table D6
Reading Skills Students Worked on the Day of the Log (Kentucky — Social Studies)

Module one Module two Overall

Skills n Mean  Std Dev n Mean Std Dev N  Mean  Std Dev
Independent reading/ 10 1.63 0.48 10 1.80 0.42 20 1.72 0.45
research
Making predictions/ 9 0.97 0.89 7 0.79 0.39 16 0.89 0.70
previewing
Summarizing 10 1.63 0.46 10 1.75 0.42 20 1.69 0.44
important points
Note-taking/ 11 1.35 0.90 9 1.72 0.44 20 1.52 0.73
annotation
Identifying/ defining 9 1.13 0.78 8 1.56 0.62 17 1.34 0.72
vocabulary
Analyzing text 9 0.80 0.77 8 1.00 0.76 17 0.89 0.75

structure (e.g., how
part relates to whole)

Interpreting 11 1.04 0.97 8 1.31 0.80 19 1.15 0.89
information from
graphical text

Distinguishing fact 9 094 0.81 7 0.79 0.91 16  0.88 0.83
from opinion

Drawing conclusions 10 1.54 0.69 8 1.63 0.44 18 1.58 0.58
from textual evidence

Citing textual evidence 9 1.23 0.86 8 1.63 0.44 17 1.42 0.70
to support claims

Evaluating strength/ 10 1.20 0.79 7 0.71 0.70 17 1.00 0.77
weakness of evidence

Comparing arguments 9 0.89 0.93 8 1.00 0.93 17 0.94 0.90
in two or more texts

Examining author's 10 1.12 0.99 8 0.94 0.94 18 1.04 0.95
perspective/ bias

Examining rhetorical 8 0.61 0.70 6 0.50 0.84 14 0.56 0.73
devices

Other 1 0.00 . 1 1.00 . 2 0.50 0.71

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.



Table D7

Reading Skills Students Worked on the Day of the Log (Pennsylvania — Science)

Module one Module two Overall

Skills n Mean  Std Dev n Mean  Std Dev N  Mean  Std Dev
Independent reading/ 10 1.80 0.32 7 2.00 0.00 17 1.88 0.26
research
Making predictions/ 10 0.52 0.52 7 0.55 0.74 17 0.53 0.60
previewing
Summarizing 10 1.45 0.65 7 1.14 0.63 17 1.32 0.64
important points
Note-taking/ 9 1.57 0.58 7 1.81 0.24 16 1.68 0.47
annotation
Identifying/ defining 10 1.35 0.70 7 1.05 0.88 17 1.23 0.77
vocabulary
Analyzing text 9 1.00 0.77 7  0.50 0.76 16  0.78 0.78
structure (e.g., how
part relates to whole)
Interpreting 9 0.59 0.80 6 0.50 0.84 15 0.56 0.78
information from
graphical text
Distinguishing fact 9 0.59 0.76 7 0.93 0.93 16 0.74 0.83
from opinion
Drawing conclusions 9 1.02 0.77 7 1.36 0.48 16 1.17 0.66
from textual evidence
Citing textual evidence 9 0.70 0.77 7 1.19 0.84 16 0.92 0.81
to support claims
Evaluating strength/ 9 0.59 0.66 7 1.00 1.00 16 0.77 0.82
weakness of evidence
Comparing arguments 9 0.48 0.71 6 0.33 0.82 15 0.42 0.73
in two or more texts
Examining author's 9 0.39 0.70 6 0.50 0.84 15 0.43 0.73
perspective/ bias
Examining rhetorical 9 0.06 0.17 6 0.00 0.00 15 0.03 0.13
devices
Other 6  0.00 0.00 6  0.00 0.00 12 0.00 0.00

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.



Table D8
Reading Skills Students Worked on the Day of the Log (Pennsylvania — Social Studies)

Module one Module two Overall

Skills n Mean  Std Dev n Mean  Std Dev N  Mean  Std Dev
Independent reading/ 10 1.87 0.32 9 1.75 0.43 19 1.81 0.37
research
Making predictions/ 9 0.50 0.67 9 0.57 0.71 18 0.54 0.67
previewing
Summarizing 9 1.70 0.42 9 1.21 0.60 18 1.46 0.56
important points
Note-taking/ 10 1.77 0.48 9 1.43 0.68 19 1.61 0.59
annotation
Identifying/ defining 9 0.85 0.48 9 0.77 0.66 18 0.81 0.56
vocabulary
Analyzing text 9 0.60 0.81 9 072 0.67 18 0.66 0.72

structure (e.g., how
part relates to whole)

Interpreting 9 043 0.49 9 0.56 0.53 18 0.49 0.50
information from
graphical text

Distinguishing fact 9 0.48 0.40 9 0.78 0.67 18 0.63 0.56
from opinion

Drawing conclusions 9 1.16 0.73 9 1.06 0.53 18 1.11 0.62
from textual evidence

Citing textual evidence 10 0.95 0.80 9 1.08 0.73 19 1.01 0.75
to support claims

Evaluating strength/ 9 0.99 0.42 9 1.02 0.68 18 1.00 0.55
weakness of evidence

Comparing arguments 9 0.33 0.43 9 0.38 0.47 18 0.36 0.44
in two or more texts

Examining author's 9 0.50 0.44 9 0.50 0.50 18 0.50 0.46
perspective/ bias

Examining rhetorical 9 0.19 0.38 9 0.33 0.50 18 0.26 0.44
devices

Other 5 0.00 0.00 5 0.00 0.00 10  0.00 0.00

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.



Table D9

Extent Teachers Relied on Different Strategies to Assess Student Understanding during the Reading Component

(Kentucky — Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Listened as students 4 1.13 0.85 3 0.00 0.00 7 0.64 0.85
discussed text with

peers

Circulated and 4 1.25 0.50 3 1.17 0.76 7 1.21 0.57
reviewed student notes
Reviewed peers' 3 0.00 0.00 2 0.00 0.00 5 0.00 0.00
feedback
Collected and 3 0.00 0.00 2 1.00 1.41 5 0.40 0.89
reviewed student
written responses
and/or graphic
organizers
Asked students to 3 1.33 0.76 2 0.50 0.71 5 1.00 0.79
answer oral questions
Listened to students 3 0.83 1.04 2 1.00 1.41 5 0.90 1.02
thinking aloud while
reading
Led whole-class 4 1.00 0.41 2 0.50 0.71 6 0.83 0.52
discussion
Listened to student 4 1.00 0.00 2 1.00 0.00 6 1.00 0.00
questions
Assigned a quiz 3 0.00 0.00 2 0.00 0.00 5 0.00 0.00
Graded student work 3 0.00 0.00 2 0.50 0.71 5 0.20 0.45
Exit slips 3 0.00 0.00 2 0.00 0.00 5 0.00 0.00

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.



Table D10

Extent Teachers Relied on Different Strategies to Assess Student Understanding during the Reading Component
(Kentucky — Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
Listened as students 9 1.25 0.39 6 1.42 0.66 15 1.32 0.50
discussed text with

peers

Circulated and 10 1.58 0.44 7 1.50 0.65 17 1.55 0.52
reviewed student notes
Reviewed peers' 7 0.23 0.41 6 0.50 0.84 13 0.35 0.63
feedback
Collected and 8 1.12 0.79 7 1.07 0.73 15 1.10 0.74
reviewed student
written responses
and/or graphic
organizers
Asked students to 11 1.51 0.50 6 1.50 0.55 17 1.51 0.50
answer oral questions
Listened to students 8 1.05 0.69 6 1.08 0.80 14 1.06 0.71
thinking aloud while
reading
Led whole-class 10 1.32 0.64 6 1.58 0.80 16 1.42 0.69
discussion
Listened to student 9 1.41 0.47 6 1.67 0.41 15 1.51 0.45
questions
Assigned a quiz 7 0.00 0.00 6 0.00 0.00 13 0.00 0.00
Graded student work 7 0.40 0.50 7 0.36 0.75 14 038 0.61
Exit slips 8 0.28 0.70 6 0.67 0.82 14 044 0.75

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.



Table D11

Extent Teachers Relied on Different Strategies to Assess Student Understanding during the Reading Component
(Pennsylvania — Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
Listened as students 8 0.71 0.57 6 1.03 0.69 14 0.85 0.62
discussed text with

peers

Circulated and 8 1.65 0.44 6 1.61 0.49 14 1.63 0.44
reviewed student notes
Reviewed peers' 8 0.35 0.52 5 0.00 0.00 13 0.22 0.43
feedback
Collected and 8 0.25 0.46 6 0.50 0.84 14 0.36 0.63
reviewed student
written responses
and/or graphic
organizers
Asked students to 8 0.96 0.53 6 0.97 0.73 14 0.96 0.60
answer oral questions
Listened to students 8 0.81 0.70 6 1.00 0.89 14 0.89 0.76
thinking aloud while
reading
Led whole-class 8 0.42 0.38 6 1.22 0.75 14 0.76 0.68
discussion
Listened to student 8 0.90 0.77 6 1.39 0.71 14 1.11 0.76
questions
Assigned a quiz 8 0.00 0.00 5 0.00 0.00 13 0.00 0.00
Graded student work 8 0.00 0.00 6 0.50 0.84 14 0.21 0.58
Exit slips 8 0.21 0.40 5 0.00 0.00 13 0.13 0.32

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D12

Extent Teachers Relied on Different Strategies to Assess Student Understanding during the Reading Component
(Pennsylvania — Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
Listened as students 9 1.39 0.75 8 1.33 0.89 17 1.36 0.79
discussed text with

peers

Circulated and 10 1.57 0.50 8 1.72 0.70 18 1.63 0.58
reviewed student notes
Reviewed peers' 9 0.56 0.47 8 0.70 0.88 17 0.62 0.67
feedback
Collected and 8 0.88 0.78 8 1.07 0.85 16 0.97 0.79
reviewed student
written responses
and/or graphic
organizers
Asked students to 10 1.62 0.46 8 1.51 0.72 18 1.57 0.57
answer oral questions
Listened to students 9 1.06 0.92 8 1.04 0.95 17 1.05 0.90
thinking aloud while
reading
Led whole-class 9 1.17 0.71 8 0.91 0.65 17 1.04 0.67
discussion
Listened to student 9 1.50 0.44 8 1.38 0.44 17 1.44 0.43
questions
Assigned a quiz 9 0.00 0.00 8 0.03 0.09 17 0.01 0.06
Graded student work 9 0.22 0.37 8 0.53 0.74 17 0.37 0.58
Exit slips 9 0.37 0.73 8 0.25 0.71 17 0.31 0.70

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D13

Strategies Used when Discovered Student Misunderstandings about Reading (Kentucky — Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
One-on-one 2 0.50 0.71 3 1.00 1.00 0.80 0.84
conference to provide
feedback
Asked peer to provide 2 0.00 0.00 2 0.00 0.00 0.00 0.00
feedback
Stopped class and 3 1.17 0.29 3 0.67 0.58 0.92 0.49
modeled strategy
Wrote specific 2 0.00 0.00 2 1.00 1.41 0.50 1.00
comments on student

work

Scheduled in-class 2 0.00 0.00 2 1.00 1.41 0.50 1.00
workshop time
Devoted time in lesson 3 0.50 0.50 2 0.50 0.71 0.50 0.50
for students to use
feedback
Grouped students 2 0.00 0.00 2 1.00 0.00 0.50 0.58
together on a "need"
basis for targeted
instruction
Offered student a hint 3 0.50 0.50 3 1.00 0.00 0.75 0.42
or suggestion
Gave student the 3 0.67 1.15 2 0.50 0.71 0.60 0.89
answer
Gave student more 2 1.00 0.00 2 1.00 0.00 1.00 0.00
time to try again and
self-correct
Graded student work 2 0.00 0.00 2 0.50 0.71 0.25 0.50
Re-taught lesson 2 0.00 0.00 2 0.50 0.71 0.25 0.50
segment
Planned to review skill 2 0.50 0.71 2 0.50 0.71 0.50 0.58
in future lessons
Other 2 0.00 0.00 2 0.00 0.00 0.00 0.00

Note. Scale is 0=not at all, I=to some extent, 2=to a great extent
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Table D14

Strategies Used when Discovered Student Misunderstandings about Reading (Kentucky — Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
One-on-one 10 1.19 0.75 7 1.21 0.57 17 1.20 0.66
conference to provide
feedback
Asked peer to provide 9 0.73 0.83 7 0.79 0.57 16 0.76 0.71
feedback
Stopped class and 10 0.85 0.58 7 0.79 0.57 17 0.82 0.56
modeled strategy
Wrote specific 8 0.29 0.42 6 0.83 0.75 14 0.52 0.63
comments on student

work

Scheduled in-class 8 0.38 0.74 6 0.33 0.82 14 0.36 0.74
workshop time
Devoted time in lesson 8 0.60 0.68 6 0.67 0.82 14 0.63 0.71
for students to use
feedback
Grouped students 9 0.53 0.71 6 0.25 0.61 15 0.42 0.67
together on a "need"
basis for targeted
instruction
Offered student a hint 11 1.27 0.52 6 1.25 0.42 17 1.26 0.47
or suggestion
Gave student the 8 0.40 0.77 6 0.50 0.84 14 0.44 0.77
answer
Gave student more 10 0.90 0.57 6 0.92 0.80 16 0.91 0.64
time to try again and
self-correct
Graded student work 8 0.38 0.52 6 0.17 0.41 14 0.29 0.47
Re-taught lesson 8 0.44 0.50 6 0.33 0.52 14 0.39 0.49
segment
Planned to review skill 8 0.70 0.70 7 1.07 0.61 15 0.87 0.66
in future lessons
Other 2 0.50 0.71 1 0.00 3 0.33 0.58

Note. Scale is 0=not at all, I=to some extent, 2=to a great extent
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Table D15

Strategies Used when Discovered Student Misunderstandings about Reading (Pennsylvania — Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
One-on-one 8 1.21 0.81 6 1.33 0.52 14 1.26 0.68
conference to provide
feedback
Asked peer to provide 8 0.42 0.38 5 0.57 0.43 13 0.47 0.39
feedback
Stopped class and 8 0.88 0.61 6 0.89 0.69 14 0.88 0.62
modeled strategy
Wrote specific 8 0.10 0.20 4 0.00 0.00 12 0.07 0.17
comments on student

work

Scheduled in-class 8 0.42 0.64 6 0.75 0.88 14 0.56 0.74
workshop time
Devoted time in lesson 8 0.35 0.59 6 0.67 1.03 14 0.49 0.79
for students to use
feedback
Grouped students 8 0.21 0.40 5 0.20 0.45 13 0.21 0.40
together on a "need"
basis for targeted
instruction
Offered student a hint 8 0.63 0.44 6 0.94 0.65 14 0.76 0.54
or suggestion
Gave student the 8 0.13 0.23 5 0.40 0.55 13 0.23 0.39
answer
Gave student more 8 0.81 0.26 6 0.83 0.98 14 0.82 0.64
time to try again and
self-correct
Graded student work 8 0.00 0.00 6 0.42 0.80 14 0.18 0.54
Re-taught lesson 8 0.15 0.27 6 0.42 0.80 14 0.26 0.55
segment
Planned to review skill 8 0.60 0.45 5 0.40 0.55 13 0.53 0.48
in future lessons
Other 6 0.00 0.00 4 0.00 0.00 10 0.00 0.00

Note. Scale is 0=not at all, I=to some extent, 2=to a great extent
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Table D16

Strategies Used when Discovered Student Misunderstandings about Reading (Pennsylvania — Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
One-on-one 10 1.23 0.79 9 1.54 0.59 19 1.38 0.70
conference to provide
feedback
Asked peer to provide 9 0.69 0.46 9 1.06 0.73 18 0.88 0.62
feedback
Stopped class and 9 0.99 0.52 9 0.89 0.65 18 0.94 0.57
modeled strategy
Wrote specific 9 0.69 0.61 9 0.26 0.43 18 0.47 0.56
comments on student

work

Scheduled in-class 9 0.80 0.96 9 0.59 0.86 18 0.69 0.89
workshop time
Devoted time in lesson 9 0.72 0.87 9 1.01 0.66 18 0.87 0.77
for students to use
feedback
Grouped students 9 0.78 0.90 9 0.57 0.77 18 0.68 0.82
together on a "need"
basis for targeted
instruction
Offered student a hint 10 1.34 0.63 9 1.54 0.49 19 1.43 0.56
or suggestion
Gave student the 9 0.30 0.42 9 0.14 0.33 18 0.22 0.38
answer
Gave student more 9 1.07 0.52 9 0.93 0.55 18 1.00 0.52
time to try again and
self-correct
Graded student work 9 0.19 0.34 9 0.31 0.43 18 0.25 0.38
Re-taught lesson 9 0.28 0.44 9 0.35 0.49 18 0.31 0.45
segment
Planned to review skill 9 0.78 0.73 9 0.50 0.71 18 0.64 0.71
in future lessons
Other 5 0.40 0.89 6 0.33 0.82 11 0.36 0.81

Note. Scale is 0=not at all, I=to some extent, 2=to a great extent
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Table D17

Areas of Writing Students Worked on the Day of the Log (Kentucky — Science)

Module one Module two Overall

Areas n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Generating ideas for 7 0.55 0.74 5 0.70 0.67 12 0.61 0.68
writing
Outlining 6 022 0.40 5 1.10 0.74 11 0.62 0.72
Writing/text structure 7 1.44 0.74 6 1.17 0.98 13 1.31 0.84
Formulating a thesis 6 0.85 0.72 5 1.60 0.89 11 1.19 0.86
statement
Formulating a counter- 6 0.00 0.00 5 1.00 1.00 11 0.45 0.82
argument
Writing an 7 1.45 0.61 5 1.60 0.65 12 1.51 0.60
introduction
Writing a conclusion 7 1.48 0.71 5 1.30 0.76 12 1.40 0.70
Writing a body 7 1.44 0.55 5 1.40 0.65 12 1.42 0.57
paragraph
Using transitional 6 0.86 0.82 5 1.10 0.89 11 0.97 0.82
words or phrases
Incorporating 7 1.14 0.72 5 1.40 0.65 12 1.25 0.67
quotes/evidence
Style/ word choice/ 6 083 0.77 5 1.10 0.89 11 0.95 0.80
syntax
Grammar conventions 6 0.85 0.78 5 1.00 0.94 11 0.92 0.81

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.
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Table D18
Areas of Writing Students Worked on the Day of the Log (Kentucky — Social Studies)

Module one Module two Overall

Areas n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Generating ideas for 9 1.03 0.54 8 0.95 0.80 17 0.99 0.65
writing
Outlining 8 1.00 0.64 8 091 0.86 16  0.95 0.74
Writing/text structure 10 1.41 0.53 9 1.29 0.81 19 1.35 0.66
Formulating a thesis 9 1.22 0.55 8 1.16 0.79 17 1.19 0.66
statement
Formulating a counter- 9 0.78 0.72 8 0.78 0.90 17 0.78 0.79
argument
Writing an 11 1.57 0.48 10 1.58 0.75 21 1.57 0.60
introduction
Writing a conclusion 11 1.46 0.62 10 1.64 0.52 21 1.55 0.56
Writing a body 11 1.43 0.60 10 1.65 0.52 21 1.54 0.56
paragraph
Using transitional 8 0.97 0.69 8 1.61 0.46 16 1.29 0.66
words or phrases
Incorporating 11 1.39 0.63 9 1.52 0.66 20 1.45 0.63
quotes/evidence
Style/ word choice/ 9 1.08 0.47 9 1.43 0.66 18 1.25 0.58
syntax
Grammar conventions 9 0.98 0.41 9 1.14 0.69 18 1.06 0.56

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.
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Table D19
Areas of Writing Students Worked on the Day of the Log (Pennsylvania - Science)

Module one Module two Overall

Areas n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Generating ideas for 9 0.87 0.77 7 0.57 0.79 16 0.74 0.77
writing
Outlining 9 0.69 0.77 7 040 0.73 16  0.57 0.74
Writing/text structure 9 1.16 0.78 7 1.71 0.39 16 1.40 0.68
Formulating a thesis 8 0.60 0.73 7 0.86 0.90 15 0.72 0.80
statement
Formulating a counter- 9 0.78 0.84 5 0.10 0.22 14 0.54 0.75
argument
Writing an 10 1.11 0.76 7 1.64 0.75 17 1.33 0.78
introduction
Writing a conclusion 10 1.17 0.70 6 1.42 0.80 16 1.26 0.72
Writing a body 10 1.21 0.66 7 1.64 0.75 17 1.39 0.71
paragraph
Using transitional 9 1.10 0.71 7 1.36 0.85 16 1.21 0.76
words or phrases
Incorporating 9 1.32 0.70 7 1.39 0.70 16 1.35 0.68
quotes/evidence
Style/ word choice/ 9 084 0.67 7 1.29 0.81 16 1.03 0.75
syntax
Grammar conventions 9 0.89 0.61 7 1.21 0.81 16 1.03 0.70

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.
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Table D20

Areas of Writing Students Worked on the Day of the Log (Pennsylvania — Social Studies)

Module one Module two Overall

Areas n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Generating ideas for 10 0.66 0.54 7 0.45 0.53 17 0.58 0.53
writing
Outlining 10 0.59 0.47 7 0.67 0.43 17 0.62 0.44
Writing/text structure 10 1.14 0.87 7 0.95 0.82 17 1.06 0.83
Formulating a thesis 10 0.84 0.66 7 0.67 0.75 17 0.77 0.68
statement
Formulating a counter- 10 0.54 0.69 7 0.00 0.00 17 0.32 0.58
argument
Writing an 10 097 0.80 7 1.29 0.71 17 1.10 0.75
introduction
Writing a conclusion 10 0.86 0.91 7 1.00 0.51 17 0.92 0.76
Writing a body 10 1.27 0.76 7 1.31 0.53 17 1.29 0.66
paragraph
Using transitional 10 1.03 0.82 7 1.14 0.61 17 1.08 0.72
words or phrases
Incorporating 10 1.31 0.62 7 1.07 0.73 17 1.21 0.66
quotes/evidence
Style/ word choice/ 10 1.07 0.64 7 0.74 0.71 17 0.93 0.67
syntax
Grammar conventions 10 1.19 0.65 7 0.79 0.66 17 1.02 0.67

Note. Scale is 0=not today, 1=touched on briefly, 2=focus of instruction.
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Table D21

Extent Teachers Relied on Different Strategies to Assess Student Understanding during Writing Component

(Kentucky — Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Listened as students 0.80 0.84 5 0.40 0.55 10 0.60 0.70
discussed draft with

peers
Asked students to 1.00 0.94 5 0.40 0.89 10 0.70 0.92
provide feedback to
each other
Observed and 1.67 0.58 6 1.75 0.42 11 1.71 0.47
reviewed student work
Collected and 0.93 1.01 5 0.40 0.89 10 0.67 0.94
reviewed student
writing exercises
Asked students to 1.00 0.75 5 0.90 0.74 10 0.95 0.70
answer oral questions
Reviewed student 1.33 0.76 6 0.67 0.82 12 1.00 0.83
rough drafts
Asked certain students 0.00 0.00 5 0.10 0.22 10 0.05 0.16
to present writing to
class

Assigned a quiz 0.00 0.00 5 0.00 0.00 10 0.00 0.00
Graded student work 0.40 0.55 5 0.00 0.00 10 0.20 0.42
Exit slips 0.00 0.00 5 0.00 0.00 10 0.00 0.00

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D22

Extent Teachers Relied on Different Strategies to Assess Student Understanding during Writing Component

(Kentucky — Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Listened as students 8 0.77 0.78 7 1.02 0.88 15 0.89 0.81
discussed draft with

peers
Asked students to 10 1.18 0.67 8 1.15 0.77 18 1.16 0.69
provide feedback to
each other
Observed and 10 1.58 0.40 9 1.72 0.44 19 1.65 0.42
reviewed student work
Collected and 9 1.06 0.85 7 1.19 0.84 16 1.11 0.82
reviewed student
writing exercises
Asked students to 8 0.78 0.41 7 1.00 0.51 15 0.88 0.46
answer oral questions
Reviewed student 9 1.69 0.66 9 1.26 0.43 18 1.48 0.59
rough drafts
Asked certain students 8 0.47 0.76 7 0.24 0.42 15 0.36 0.62
to present writing to
class

Assigned a quiz 8 0.25 0.71 7 0.00 0.00 15 0.13 0.52
Graded student work 7 0.29 0.39 8 0.35 0.69 15 0.32 0.55
Exit slips 7 0.00 0.00 7 0.00 0.00 14 0.00 0.00

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D23
Extent Teachers Relied on Different Strategies to Assess Student Understanding during Writing Component

(Pennsylvania - Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Listened as students 7 1.13 0.74 6 1.08 0.66 13 1.11 0.68
discussed draft with

peers
Asked students to 7 1.00 0.82 6 0.50 0.55 13 0.77 0.73
provide feedback to
each other
Observed and 7 1.65 0.46 6 1.42 0.80 13 1.54 0.62
reviewed student work
Collected and 7 0.47 0.62 6 0.25 0.42 13 0.37 0.53
reviewed student
writing exercises
Asked students to 7 0.89 0.64 6 0.92 0.80 13 0.90 0.69
answer oral questions
Reviewed student 7 1.01 0.52 6 1.08 0.92 13 1.04 0.70
rough drafts
Asked certain students 7 0.00 0.00 6 0.33 0.82 13 0.15 0.55
to present writing to
class

Assigned a quiz 7 0.00 0.00 5 0.00 0.00 12 0.00 0.00
Graded student work 7 0.00 0.00 5 0.30 0.45 12 0.13 0.31
Exit slips 7 0.00 0.00 5 0.00 0.00 12 0.00 0.00

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D24

Extent Teachers Relied on Different Strategies to Assess Student Understanding during Writing Component

(Pennsylvania — Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean Std Dev n Mean  Std Dev
Listened as students 10 1.13 0.74 7  0.86 0.75 17 1.02 0.73
discussed draft with

peers
Asked students to 10 1.13 0.74 7 0.52 0.69 17 0.88 0.76
provide feedback to
each other
Observed and 10 1.48 0.67 7 1.31 0.65 17 1.41 0.65
reviewed student work
Collected and 10 0.67 0.77 7 057 0.45 17 0.63 0.64
reviewed student
writing exercises
Asked students to 10 1.00 0.68 7 081 0.24 17 0.92 0.54
answer oral questions
Reviewed student 10 1.22 0.75 7 1.05 0.77 17 1.15 0.74
rough drafts
Asked certain students 10 0.28 0.35 7 029 0.49 17 0.28 0.40
to present writing to
class

Assigned a quiz 10 0.00 0.00 7 0.00 0.00 17 0.00 0.00
Graded student work 10 033 0.72 7 029 0.49 17 031 0.62
Exit slips 10 0.20 0.63 7  0.00 0.00 17 0.12 0.49

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D25

Strategies Used when Discovered Student Misunderstandings about Writing (Kentucky - Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
Organized peer-editing 4 050 0.58 4 025 0.50 0.38 0.52
session
Scheduled in-class 4 0.25 0.50 4 0.38 0.75 0.31 0.59
workshop time
Held one-on-one 4 1.21 0.63 5 1.00 0.61 1.09 0.59
conference with
student
Devoted time in lesson 4 0.25 0.50 4 1.13 0.85 0.69 0.80
for students to use
feedback
Grouped students 4 0.00 0.00 4 0.50 1.00 0.25 0.71
together on "need"
basis for targeted
instruction
Modeled skill using 4 0.42 0.50 4 1.00 0.82 0.71 0.70
my own writing
Demonstrated skill 4 0.25 0.50 4 0.38 0.48 0.31 0.46
using student's writing
Provided grammar 4 0.00 0.00 4  0.00 0.00 0.00 0.00
mini-lessons
Wrote specific 4 1.17 1.00 4 0.75 0.96 0.96 0.93
comments on student

work

Had student revisit 5 1.07 0.92 4 0.88 0.25 0.98 0.68
readings
Offered student a hint 5 1.30 0.67 4 1.13 0.63 1.22 0.62
or suggestion
Gave student time to 4 1.46 0.42 4 1.38 0.75 1.42 0.56
try again and self-
correct
Corrected student 4 0.58 0.50 4 0.63 0.48 0.60 0.45
writing
Graded student work 4 0.50 0.58 4 0.38 0.75 0.44 0.62
Re-taught lesson 4 0.13 0.25 4 0.25 0.50 0.19 0.37
segment
Planned to review skill 4 0.33 0.47 4 0.00 0.00 0.17 0.36
in future lessons
Other 3 0.33 0.58 4 0.00 0.00 0.14 0.38

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D26

Strategies Used when Discovered Student Misunderstandings about Writing (Kentucky - Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
Organized peer-editing 9 0.86 0.65 7 0.88 0.66 16 0.87 0.63
session
Scheduled in-class 11 1.27 0.66 7 0.86 0.75 18 1.11 0.71
workshop time
Held one-on-one 10 1.40 0.62 9 1.28 0.79 19 1.34 0.69
conference with
student
Devoted time in lesson 8 0.58 0.62 7 1.14 0.86 15 0.84 0.77
for students to use
feedback
Grouped students 9 0.65 0.73 8 0.90 0.68 17 0.76 0.70
together on "need"
basis for targeted
instruction
Modeled skill using 8 0.64 0.62 7 0.76 0.65 15 0.69 0.62
my own writing
Demonstrated skill 10 0.82 0.88 7 0.69 0.78 17 0.76 0.82
using student's writing
Provided grammar 8 0.32 0.51 7 0.31 0.41 15 0.32 0.45
mini-lessons
Wrote specific 9 1.20 0.54 7 1.30 0.55 16 1.24 0.53
comments on student

work

Had student revisit 10 1.08 0.55 7 1.29 0.50 17 1.16 0.53
readings
Offered student a hint 10 1.13 0.62 9 1.35 0.44 19 1.24 0.54
or suggestion
Gave student time to 10 1.21 0.60 9 1.57 0.39 19 1.38 0.53
try again and self-
correct
Corrected student 10 1.18 0.71 8 1.21 0.85 18 1.19 0.75
writing
Graded student work 8 0.36 0.37 7 0.21 0.28 15 0.29 0.33
Re-taught lesson 8 0.34 0.31 8 0.35 0.44 16 0.35 0.37
segment
Planned to review skill 8 0.30 0.38 8 0.75 0.58 16 0.53 0.53
in future lessons
Other 5 0.00 0.00 2 0.00 0.00 7 0.00 0.00

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.

25



Table D27

Strategies Used when Discovered Student Misunderstandings about Writing (Pennsylvania - Science)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
Organized peer-editing 8 0.48 0.51 7 0.64 0.94 15 0.55 0.72
session
Scheduled in-class 7 0.86 0.82 7 0.57 0.98 14 0.72 0.88
workshop time
Held one-on-one 8 1.23 0.60 7 1.50 0.50 15 1.36 0.55
conference with
student
Devoted time in lesson 7 0.87 0.50 7 0.86 0.75 14 0.86 0.61
for students to use
feedback
Grouped students 7 0.19 0.33 7 0.50 0.76 14 0.34 0.59
together on "need"
basis for targeted
instruction
Modeled skill using 8 0.71 0.57 7 0.71 0.70 15 0.71 0.61
my own writing
Demonstrated skill 7 0.65 0.61 7 043 0.61 14 0.54 0.59
using student's writing
Provided grammar 7 0.30 0.40 6 0.58 0.92 13 0.43 0.67
mini-lessons
Wrote specific 7 0.41 0.46 7 0.43 0.61 14 0.42 0.52
comments on student

work

Had student revisit 8 0.84 0.35 7 1.00 0.82 15 0.92 0.60
readings
Offered student a hint 8 1.09 0.27 7 0.93 0.73 15 1.02 0.52
or suggestion
Gave student time to 8 1.06 0.18 7 0.79 0.81 15 0.93 0.56
try again and self-
correct
Corrected student 7 0.31 0.37 7 0.50 0.65 14 0.40 0.51
writing
Graded student work 7 0.14 0.38 7 0.14 0.38 14 0.14 0.36
Re-taught lesson 7 0.36 0.46 7 0.00 0.00 14 0.18 0.37
segment
Planned to review skill 7 0.50 0.65 7 0.21 0.39 14 0.36 0.53
in future lessons
Other 5 0.50 0.87 3 0.00 0.00 8 0.31 0.70

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Table D28

Strategies Used when Discovered Student Misunderstandings about Writing (Pennsylvania - Social Studies)

Module one Module two Overall

Strategies n Mean  Std Dev n Mean  Std Dev n Mean  Std Dev
Organized peer-editing 10 1.14 0.68 7 0.62 0.52 17 0.93 0.66
session
Scheduled in-class 9 0.87 0.79 7 0.81 0.74 16 0.85 0.75
workshop time
Held one-on-one 10 1.38 0.57 7 1.43 0.40 17 1.40 0.49
conference with
student
Devoted time in lesson 10 0.78 0.72 7 0.67 0.62 17 0.73 0.66
for students to use
feedback
Grouped students 10 0.63 0.76 7 0.24 0.42 17 0.47 0.66
together on "need"
basis for targeted
instruction
Modeled skill using 10 0.47 0.48 7 0.57 0.61 17 0.51 0.52
my own writing
Demonstrated skill 10 0.75 0.51 7 0.57 0.61 17 0.67 0.54
using student's writing
Provided grammar 10 0.26 0.29 7 0.14 0.24 17 0.21 0.27
mini-lessons
Wrote specific 10 0.87 0.72 7 0.83 0.65 17 0.85 0.67
comments on student

work

Had student revisit 10 0.88 0.79 7 0.79 0.58 17 0.84 0.69
readings
Offered student a hint 10 1.27 0.65 7 1.02 0.48 17 1.17 0.58
or suggestion
Gave student time to 10 1.23 0.61 7 0.93 0.64 17 1.10 0.62
try again and self-
correct
Corrected student 10 0.93 0.68 7 0.40 0.41 17 0.72 0.63
writing
Graded student work 10 0.27 0.64 7 0.24 0.42 17 0.25 0.55
Re-taught lesson 10 0.38 0.40 7 0.07 0.19 17 0.25 0.36
segment
Planned to review skill 10 0.85 0.82 7 0.24 0.30 17 0.60 0.71
in future lessons
Other 7 0.00 0.00 6 0.00 0.00 13 0.00 0.00

Note. Scale is 0=not at all, 1=to some extent, 2=to a great extent.
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Appendix E: Kentucky Matching and HLM Student Effect Estimates Tables

Table E1

Prior Achievement and Demographic Characteristics of Eligible and Matched LDC Treatment and
Comparison Groups for KPREP Reading Outcome Analysis

Eligible Sample Matched Sample
o LDC Comparison LDC Comparison
Student Characteristics (0=2,529) (n=43,333) (n=2,215) (n=13,934)
Prior Achievement 0.167 -0.010 0.143 0.133
Female (%) 49.1 49.2 49.8 49.9
White (%) 90.5 82.0 91.9 91.8
Hispanic (%) 2.6 3.5 2.4 2.2
Black (%) 2.6 111 2.3 4.3
Asian (%) 1.8 1.1 1.0 0.4
English language learner (%) 0.4 1.4 0.4 0.3
Special education (%) 10.4 11.4 8.6 8.2

Free/reduced price lunch (%) 46.5 57.6 46.0 55.6




Table E2

Prior Achievement and Demographic Characteristics of Eligible and Matched LDC Treatment and
Comparison Groups for KPREP Social Studies Outcome Analysis

Eligible Sample Matched Sample
o LDC Comparison LDC Comparison
Student Characteristics (1=2,529) (n=43,333) (n=2,236) (n=17,726)
Prior Achievement 0.176 -0.010 0.169 0.150
Female (%) 49.1 49.2 48.7 48.7
White (%) 90.5 82.0 92.2 92.2
Hispanic (%) 2.6 3.5 2.1 2.1
Black (%) 2.6 111 2.5 4.0
Asian (%) 1.8 1.1 0.7 0.7
English language learner (%) 0.4 1.4 0.3 0.3
Special education (%) 10.4 11.4 9.8 8.7

Free/reduced price lunch (%) 46.5 57.6 46.6 46.6




Table E3

Prior Achievement and Demographic Characteristics of Eligible and Matched LDC Treatment and
Comparison Groups for KPREP Writing Outcome Analysis

Eligible Sample Matched Sample
o LDC Comparison LDC Comparison
Student Characteristics (n=2,529) (n=43,333) (n=2,252) (n=11,720)
Prior Achievement 0.161 -0.009 0.138 0.145
Female (%) 49.1 49.2 49.0 49.2
White (%) 90.5 82.0 92.0 91.7
Hispanic (%) 2.6 3.5 2.3 1.5
Black (%) 2.6 111 2.5 4.6
Asian (%) 1.8 1.1 0.9 0.9
irﬁlri}; }ﬁz)g“age 0.4 1.4 0.3 0.3
Special education (%) 10.4 11.4 10.2 8.7
Free/reduced price 46.5 57.6 48.0 483

lunch (%)




Table E4
2012-13 LDC Student Effect Estimates on K-PREP Reading

Model 1 Coefficient Model 2 Coefficient

Fixed Effect

(S.E)

(S.E)

Level 1 Variables

Female

White

Hispanic

Black

Asian

English language learner
Title 1

Special education
Free/reduced price lunch
Prior achievement

Level 2 Variables

LDC treatment

Teacher effectiveness
Missing teacher effectiveness

School effectiveness

0.146 (0.010)*
0.045 (0.030)
0.130 (0.043)*
0.080 (0.037)*
0.122 (0.094)
0.001 (0.096)
-0.061 (0.020)*
-0.113 (0.025)*
-0.107 (0.012)*

0.687 (0.008)*

0.081 (0.024)*
0.279 (0.216)
-0.029 (0.018)

0.481 (0.142)*

0.148 (0.016)*
0.041 (0.042)
0.127 (0.059)*
0.081 (0.054)
0.119 (0.143)
-0.054 (0.140)
-0.059 (0.028)*
-0.109 (0.035)*
-0.106 (0.017)*

0.691 (0.012)*

0.061 (0.018)*
0.233 (0.214)
-0.015 (0.012)

0.241 (0.103)*

Note. *significant at p =.05



Table E5

2012-13 LDC Student Effect Estimates on K-PREP Reading,
Including Interactions with Prior Teacher Effectiveness and
Student Characteristics

Fixed Effect Model 1 Coefficient Model 2 Coefficient

(S.E)

(S.E)

Level 1 Variables

Female

White

Hispanic

Black

Asian

English Language Learner
Title [

Special education
Free/reduced price lunch
Prior achievement

Level 2 Variables

LDC Treatment

Teacher Effectiveness

School Effectiveness

LDC treatment by Teacher
Effectiveness
LDC treatment by Student

Characteristics Interactions

Female
Special education
Free/reduced price lunch

Prior achievement

0.147 (0.011)*
0.046 (0.029)

0.130 (0.042)*
0.080 (0.037)*
0.121 (0.093)*
0.001 (0.095)

-0.068 (0.020)*
-0.095 (0.027)*
-0.113 (0.013)*

0.683 (0.009)*

0.074 (0.031)*
0.396 (0.231)
0.467 (0.143)*

-0.169 (0.513)

-0.006 (0.018)
-0.181 (0.045)*
0.078 (0.022)*

0.049 (0.014)*

0.149 (0.017)*
0.042 (0.042)
0.128 (0.059)*
0.082 (0.054)
0.118 (0.143)
-0.055 (0.140)
-0.066 (0.027)*
-0.087 (0.039)*
-0.115 (0.018)*

0.686 (0.013)*

0.058 (0.023)*
0.317 (0.227)
0.239 (0.102)*

-0.181 (0.202)

-0.004 (0.017)
-0.110 (0.034)*
0.053 (0.017)*

0.034 (0.011)*

Note. *significant at p =.05



Table E6
2012-13 LDC Student Effect Estimates on Social Studies K-PREP Scores

Fixed Effect Model 1 Coefficient Model 2 Coefficient

(S.E)

(S.E)

Level 1 Variables

Female

White

Hispanic

Black

Asian

English language learner
Title 1

Special education
Free/reduced price lunch
Prior achievement

Level 2 Variables

LDC treatment

Teacher effectiveness
Missing teacher effectiveness

School effectiveness

-0.109 (0.008)*
-0.039 (0.030)
-0.044(0.051)

-0.035 (0.035)
-0.010 (0.134)
0.144 (0.079)

-0.001 (0.027)
-0.152 (0.025)*
-0.099 (0.012)*

0.680 (0.012)*

-0.028 (0.025)
0.066 (0.241)
-0.034 (0.022)

0.332 (0.113)*

-0.108 (0.013)*
-0.051 (0.044)
-0.055(0.072)
-0.048 (0.050)
-0.081 (0.167)
0.158 (0.109)
0.039 (0.034)

-0.144 (0.032)*

-0.100 (0.017)*

0.684 (0.022)*

-0.002 (0.016)
0.302 (0.085)*
-0.028 (0.014)

0.112 (0.081)

Note. *significant at p =.05



Table E7

2012-13 LDC Student Effect Estimates on Social Studies K-PREP Scores,

Including Interactions with Prior Teacher Effectiveness and

Student Characteristics

Fixed Effect

Model 1 Coefficient

(S.E)

Model 2 Coefficient

(S.E)

Level 1 Variables
Female

White

Hispanic

Black

Asian

English language learner
Title I

Special education
Free/reduced price lunch
Prior achievement

Level 2 Variables

LDC treatment

Teacher effectiveness

School effectiveness

LDC treatment by teacher
Effectiveness

LDC treatment by Student
Characteristics Interactions

Gender
Special education
Free/reduced price lunch

Prior achievement

-0.110 (0.009)*
-0.040 (0.031)
-0.044 (0.051)
-0.035 (0.035)
-0.012 (0.134)
0.144 (0.080)

-0.009 (0.026)
-0.152 (0.027)*
-0.105 (0.013)*

0.675 (0.013)*

-0.084 (0.031)*
0.062 (0.243)
0.339 (0.116)*

-0.155 (0.254)

0.016 (0.018)
0.011 (0.046)
0.073 (0.025)*

0.075 (0.016)*

-0.109 (0.014)*
-0.052 (0.043)
-0.056 (0.072)
-0.049 (0.050)
-0.080 (0.168)
0.155 (0.110)

0.023 (0.032)

-0.141 (0.035)*
-0.106 (0.019)*

0.677 (0.023)*

-0.026 (0.023)
0.316 (0.084)*
0.130 (0.081)

-0.288 (0.082)*

0.013 (0.016)
-0.007 (0.037)
0.039 (0.019)*

0.050 (0.017)*

Note. *significant at p =.05



Table E8
2012-13 LDC Student Effect Estimates on Writing K-PREP Scores

Fixed Effect Model 1 Coefficient Model 2 Coefficient

(S.E)

(S.E)

Level 1 Variables

Female

White

Hispanic

Black

Asian

English language learner
Title 1

Special education
Free/reduced price lunch
Prior achievement

Level 2 Variables

LDC treatment

Teacher effectiveness
Missing teacher effectiveness

School effectiveness

0.428 (0.013)*
0.050 (0.044)
0.153 (0.060)*
0.089 (0.049)
0.245 (0.098)*
-0.133 (0.130)
0.066 (0.048)
-0.424 (0.023)*
-0.197 (0.013)*

0.428 (0.007)*

0.021 (0.045)
0.459 (0.145)*
-0.072 (0.029)*

0.948 (0.247)*

0.492 (0.024)*
0.055 (0.071)
0.117 (0.089)
-0.028 (0.079)
0.459 (0.221)*
-0.171 (0.136)
0.002 (0.072)
-0.436 (0.036)*
-0.149 (0.027)*

0.428 (0.012)*

0.014 (0.029)
0.286 (0.111)*
-0.051 (0.029)

0.210 (0.143)

Note. *significant at p =.05



Table E9

2012-13 LDC Student Effect Estimates on Writing K-PREP Scores,
Including Interactions with Prior Teacher Effectiveness and
Student Characteristics

Fixed Effect Model 1 Coefficient Model 2 Coefficient

(S.E)

(S.E)

Level 1 Variables
Female

White

Hispanic

Black

Asian

English language learner
Title I

Special education
Free/reduced price lunch
Prior achievement

Level 2 Variables

LDC treatment

Teacher effectiveness

School effectiveness

LDC treatment by teacher
effectiveness
LDC Treatment by Student

Characteristics Interactions

Female
Special education
Free/reduced price lunch

Prior achievement

0.428 (0.014)*
0.050 (0.044)
0.153 (0.060)*
0.089 (0.049)
0.245 (0.098)*
-0.133 (0.130)
0.065 (0.049)
-0.427 (0.025)*
-0.199 (0.013)*

0.427 (0.008)*

0.023 (0.053)
0.537 (0.156)*
0.934 (0.253)*

0.054 (0.291)

-0.003 (0.028)
0.036 (0.060)
0.020 (0.032)

0.011 (0.017)

0.498 (0.027)*
0.056 (0.071)

0.118 (0.089)

-0.026 (0.079)
0.462 (0.218)*
-0.173 (0.135)
-0.019 (0.072)
-0.443 (0.040)*
-0.150 (0.031)*

0.425 (0.013)*

0.030 (0.042)
0.362 (0.124)*
0.242 (0.145)

0.004 (0.120)

-0.032 (0.031)
0.031 (0.047)
-0.002 (0.027)

0.016 (0.016)

Note.*significant at p =.05



Appendix F:
Regression Analyses of LDC Effects in Pennsylvania

As noted in the body of the report, access to individual data on students’ performance on
the Pennsylvania state assessment was restricted to pre-post data for the study year for LDC
students in our sample and for students in comparable districts within the local region. Our
analyses thus were severely constrained by the limitations of available data and are subject to
numerous validity threats. The analyses used Coarsened Exact Matching (CEM) to compose the
best available comparison group from the available data and applied available controls to the
extent possible, but our results should be considered highly tentative and any inferences subject
to further study.

Teacher and student sample. As described in the body of the report, the LDC teacher
sample for Pennsylvania included eight teachers new to LDC as well as 16 teachers with at least
one prior year of LDC experience. Given the small number of teachers and students, we decided
to include all 24 eighth-grade social studies and science teachers in the regression analysis to
maximize sample size. In contrast to the Kentucky approach, available data did not enable the
analyses to control for prior teacher effectiveness.

The eligible LDC student sample for the analysis includes all students (a) who were
enrolled in an eighth-grade social studies or science class taught by one of the 24 teachers, and
(b) for whom prior and current achievement scores were available. This sample includes 1404
students, as described in Chapter 2 of this report. As noted there, these students are roughly
similar to all students statewide in the proportion of White students but show differences in
representation of various minority groups. Notably the representation of Hispanic students is
higher in the LDC sample and the proportion of economically disadvantaged students somewhat
lower. Relative to student achievement variables, the LDC student sample performed slightly
higher than students statewide in the prior year, as described in Chapter 2 (statewide means were
not available for the outcome year).

Standardized student scaled scores in Grade 8 reading for the 2012-2013 school year
served as the outcome of interest. Prior scores in seventh grade in reading and math for the
2011-2012 school year were used as matching variables and as covariates in regression analyses.
Available student demographic variables served as additional matching and regression
covariates.

Available data included the six LDC districts with a total of 1446 with valid data at the two
time points of interest, and two control districts with a total of only 738 students with valid data
at the two time points. Coarsened Exact Matching, based only on individual-level variables,



enabled a match of 1335 LDC students to 719 control students. The demographic and
achievement data for these two groups, as seen in Table F1 below, show their close similarity.

Table F1

Pennsylvania Treatment and Control Group Characteristics, Based on
Coarsened Exact Matching (h=1335 LDC Students, 719 Control Students)

Characteristic LDC Control
White (%) 65.0 65.0
Hispanic (%) 23.4 23.1
Black (%) 4.9 6.9
Asian (%) 2.3 29
English language learner (%) 3.0 3.1
Free/reduced price lunch eligible (%) 31.6 31.6
Special education (%) 9.4 9.4
Mean seventh-grade math Z score .060 .047
Mean seventh-grade reading Z score .058 .030
Mean eighth-grade reading Z score .054 011

Regression analysis was used to investigate potential treatment effects on student
outcomes. Due to available data, the analysis was limited to the individual level and could not
take into account school or district effects. The same individual covariates and interaction
variables from the Kentucky analyses were used for the Pennsylvania analysis. Results, shown in
Table F2, reveal no treatment effect, nor treatment interaction effect. It is interesting, however, to
see that the treatment/prior achievement interaction was significant at the .1 level and was
consistent with the Kentucky finding. Regression results also indicate that prior achievement was
positively related to reading performance and that English language learner status and special
education status were associated with lower performance.



Table F2

Pennsylvania Regression Analysis of LDC Effect on State Reading Scores, CEM
Matched Data

Level 2 variable Model coefficient (SE)
LDC treatment 0.026 (0.03)
LDC treatment by student characteristics interactions
Free/reduced price lunch eligible -0.011 (0.06)
Prior achievement 0.049 (0.03)
Student characteristics and prior achievement scores
Grade 7 reading Z score 0.546 (0.03)***
Grade 7 math Z score 0.237 (0.02)***
White 0.048 (0.06)
Hispanic 0.012 (0.07)
Black 0.090 (0.08)
Asian 0.164 (0.10)
Special education -0.309 (0.04)***
Free/reduced price lunch eligible -0.144 (0.05)**
English language learner -0.264 (0.07)***

**p = 01. ***p = .00L.
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