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PROJECT ABSTRACT

Engaging the Text: Reciprocal Teaching and Questioning Strategies in a Scaffolded

Learning Environment

1. In the area of reading comprehension, students with learning disabilities and their
teachers have at least one thing in common — while they both learned effective
strategies, they may be unable to bring them into play. For students, the process of
decoding words requires so much effort that they are often unable to approach text
strategically to construct its meaning, in spite of having been taught helpful strategies.
Likewise, many teachers know about labor intensive teaching strategies which have
been shown to be successful in helping students, but they simply do not have the time
or resources to implement them consistently.

2. A common solution in the face of such limitations is to multiply limited capacity by
with better tools. In the proposed project we seek to investigate whether there are
better classroom tools available to support students with learning disabilities in
becoming strategic readers. .

3. Our research plan is a mirror of what we intend for our teachers and students. We will
use existing strategies for teaching students with learning disabilities, but we will
apply those strategies in the context of a more supportive technology than those
usually found in classrooms. We propose to combine promising strategies with
supportive technologies and then to asses whether this combination creates a better
environment for both the tegching and learning.

4. The teaching strategies we will use are adopted from the Reciprocal Teaching Method
which has been developed and researched over the last two decades. We will
integrate these methods for developing active reading strategies within traditional
curricular content that has been significantly enhanced through text-to-speech and
speech-to-text technologies. In this digital form there will be many supports for the
apprentice reader - in both decoding and strategy development. These new highly

supportive curricular materials will provide scaffolding for students during instruction




and practice. As the student develops competency in active reading, electronic and
pedagogical supports will be gradually withdrawn.

5. CAST will assess the success of this method in helping learning disabled middle
school students develop comprehension skills and achieve success that is evident
across reading contexts through a systematic, controlled evaluation of the method.
Results will be disseminated through avenues that will affect both the kinds of
curricula that are being developed — at a time when pul;lishers are seeking digital
solutions to demands for inclusion — and the strategies for using the new kinds of

curricular technologies that are arriving in every classroom in America.
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The Intervention:

We have devised a five phase, twenty week process of computer supported
reading comprehension instruction, beginning with access to powerful supports and direct
teacher-mediated instruction. The process proceeds through three support fading and
practice phases to a final phase of generalization in an ordinary, unsupported, text-on-
paper environment. ' '

Several elements are common to all phases of our proposed instructional
technique: a) All instruction will take place within the context of a resource room or a
substantially separate classroom for students with learning disabilities. b) Each phase is
of approximately four weeks duration, encompassing a minimum of ten hours of
instructional time. c) During each phase, new text will be used. d) Students working in
pairs will take turns using the speech-to-text capability to dictate their responses during

alternating instructional sessions.

[ . Phase One: Fully supported reading and strategy instruction: e J
Students, in groups of up to four, will work directly with a teacher and the

computer. Teachers will instruct the students in Reciprocal Teaching, including the
importance of monitoring their own understanding of text as they read, and in the
generation of appropriate questions with which to do this. Students will also be taught to
use CAST’s eReader™ text to speech software and Naturally Speaking™ or other
appropriate dictation (speech-to-text) program both separately and in combination.
The eReader will read digitized versions of their own Language Arts books
(primarily novels), prepared with embedded questions of the sorts that students are
learning to generate as they read, into audible spoken words. This use of copyrighted
material is permitted under the doctrine of fair use. This will: a) support students’
decoding skills, allowing them to concentrate on comprehension, b) expose them to
appropriate strategies in the context of reading materials, and c) familiarize them with
comprehension mohitoring questions in context, modeling the generation process that

they will undertake independently in subsequent phases.




- Phase Two: Strategy practice in a fully supported reading environment with ..

teacher review of generated comprehension strategy questions:.

In groups of two, students will use the text-to-speech capacity of CAST’s
eReader™ to “read” chapter length passages from their own Language Arts books. At
intervals in the prepared texts, the computer’s voice will prompt students to generate, ask
themselves, and answer comprehension questions of the sort they were taught to generate
and use during the first phase. One of the pair will “write’’ the questions into the passage
at the prompts using the Naturally Speaking™ speech-to-text system.

When the passage has been read and the questions generated, students will save
their work electronically and print a copy out for review by their teachers and the
experimenters. Teachers will give students feedback on the appropriateness of the

generated questions, and provide further instruction as needed.

:Phase Three: Independent strategy practice in a partially supparted environment with

‘teachér review of generated comprehension ‘strategy questiois:

In groups of two, students will use the text-to-speech capacity of CAST’s
eReader™ to “read” chapter length passages (but not prompts to ask themselves
questions) from their own Language Arts books. At intervals in the prepared texts
embedded icons that “speak” directions when clicked with the mouse will prompt
students to generate, ask themselves, and answer comprehension questions. One of the
students will “write” the questions into the passage using the Naturally Speaking™
speech-to-text system.

When the passage has been read and the questions generated, students will save
their work electronically and print a copy out for review by their teachers and the

experimenters. Teachers will parovide feedback on the appropriateness of the generated

questions.

Phase Four: Strategy practice in a partially supported env;ronment wdh peer rev;ew of
generated comprehension strategy questions:. i '

In groups of two, students will read chapter length passages to themselves These
passages will be presented on the computer’s screen, but the text-to-speech capacity wi
not be available. Students will generate, ask themselves, and answer comprehension

strategy questions as they have before, but they will not be prompted when to generate
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them, with one student “writing™ the questions into the passage using the Naturaily
Speaking™ or other speech recognition software. When the passage has been read and
the questions generated. students will save their work electronically and a copy of the
computer file will be given to the teacher. This file will later be provided to a pair of
students who are to read the same passage. The second pair will use the student-prepared
comprehension strategy questions and, in a brief meeting with the teacher and the
students who generated the questions, share their impressibns of the usefulness of the

questions and make suggestions for improvement where warranted.

Phase Five: Generalization to paper based text in a partially supported environment
with teacher and group review of generated comprehension strategy questions:

In groups of two, students will again read. Their passages will be presented in standard
written form, but photocopied copies will be used so that students can mark on the text.
At intervals in the prepared texts, students will generate, ask themselves, and answer
comprehension strategy questions. One will “write” the questions into a computer file
using the Naturally Speaking™ speech-to-text system.! When the passz{ge has been read
and the questions generated, students will save their questions electronically and print a

copy out for review by their teachers and the experimenters.

Research Design

Year 1: Development of the instructiona] technique through formati?e evaluation:
(1998-1999) During the first year of the study, the focus will be on developing the
instructional technique. To this end, a formative evaluation consisting of four
overlapping development cyclei will be conducted, and the methods used to collect
information during this phase will be primarily those of qualitative inquiry (Lawson,
1974; Flagg, 1990).

Research Question: What elements should be built into an instructional technique
that integrates Reciprocal Teaching plus technology-based supports for practice to help
students with learning disabilities take an active role in their own reading comprehension

by engaging in self-questioning and other validated comprehension strategies?
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This phase consists of four overlapping cycles (see table 1) In the first cycle, we
will develop and test teacher procedures for reading comprehension and questioning
strategies instruction, and test usability of existing elements of the technology (CAST’s
eReader™ and Naturally Speaking™). In cycle two, we will focus on different ways of
incorporating the four elements of reciprocal teaching: a) questioning, b) summarization,
c) prediction and d) seeking clarification on unclear points, into formatted text to be
“read” by the computer. In cycle three, we will examine the frequency'and placement of
prompts in text. In cycle 4, we will combine what we have learned in the previous cycles
and apply it to a paired practice situation.

Table 1: Timeline' -

PHASE 1 (Year 1)
Systematic formative evaluation to develop the new instructional technique
Exploration  Development Trial Refinement
Cycle 1: 2 week 2 week 1l month 2 week
exploration development trial refinement
(Cycle 2 begins)
Cycle 2: 2 week 2 week 1l month 2 week
exploration development trial refinement
(Cycle 3 begins)
Cycle 3: . 2 week 2 week I month 2 week
exploration development trial refinement
_ (Cycle 4 begins)
Cycle 4: 2 week 2 week 1 month 2 week
exploration development  trial refinement
PHASE 2 (Year 2)
Twenty week pilot study of the instructional technique
Pretesting Trial Post- Final
testing adjustment
PHASE 3 (Year 3)
Twenty week ficld testing and validation of the instructional technique
Pretesting Intervention  Post-
testing

CASE STUDY (Encompasses Phases 2 & 3, Year 2 - Year 3)

! Please note that while conducting the evaluation, changes in the timeline may occur because of school vacations.
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Within each cycle, there are four activities (see Table 1): a) Exploration is two-
weeks of intense work with one group of five students, exploring target elements in the
instructional technique. b) Development is one-month of materials and procedure
development based on data gathered during Exploration. c) Trial is a one-month
assessment of a more refined implementation of the instructional technique, and d) a one-
month Refinement period based on data gathered during the Trial cycle.

Year 2: Pilot testing of the instructional technique: (1999-2000) During the

second year of the study, the focus will be on testing the instructional technique during a
twenty week pilot study; qualitative and quantitative techniques will be used. While not
a formal evaluation, it will be in most respects summative. Intensive case studies of four
students using the instructional technique will be initiated, and will continue through the
third year. These will help us gauge the degree of generalization of active, strategic
reading and resulting improvement to comprehension of classroom work.

Research Question: Does the newly developed instructional technique show
promise to help students learn to read more strategically and so improve their reading
comprehension? |

During this phase, approximately 36 students will participate. At least 18 students
will use the instructional technique and an equal number will serve as a control group,
using standard written materials and ordinary instruction. Pre-tests measuring
standardized reading comprehension and attributions/self-concepts will be administered
to all students. Students in the intervention group will begin the 5 phase, twenty-week
process of instruction plus computer supported reading comprehension strategy practice.
Students in the control group w?ll use standard text-based materials and receive teachers’
customary instruction. Students will be observed using the approach twice weekly.
Student and teacher feedback will be used to make final adjustments to the instructional
technique. At the end of the twenty week process, students and teachers will be

interviewed.
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For both groups, work samples will be collected regularly and both experimenter
designed assessments of reading comprehension and post-tests (the same measures used
in pre-testing) will be administered.

Case Studies Investigate generalization of the instructional technique, case
studies of four students chosen at random from one of the classrooms using the Year 2
intervention will be conducted during the second and third years of the project. These
students will meet our stringent year-three criteria for identification as having a learning
disability. During the second year of the study, the students will use the instructional
technique, and will be monitored to gather information about their work and progress.
Case study activities will include: Bimonthly observations of the students using-the
instructional technique, bimonthly observations of the students during reading periods,
copies of student work in reading comprehension, pre and post test data in reading
comprehension, questioning strategies and attributions/self-concepts around academics,
interviews with students and teachers and collection of background information (e.g. IEP,
etc.). In the third year of the study (the second year of the case study), these students will
not be included in any of the three experimental groups, nor receive any instruction
through this project. However, the standardized reading comprehension measures,
observations and other data collection procedures will continue. Final case studies will
be comprised of two years of data on four individuals.

Year 3: Evaluation of the instructional technique: (2000-2001) During the third
year of the proposed study, the focus will be on measuring the effectiveness of the
technology-enhanced intervention through a formal summative evaluation, employing a
control group and random selec%ion and assignment of students to control or intervention
groups. Several schools will participate in this phase of study, yielding a sample of at
least 80 middle school students with learning disabilities. Qualitative and quantitative
techniques, including standardized measures of reading comprehension, will be used to
collect efficacy information.

Research Question: Do learning disabled middle school students develop active

strategic reading skills and reading comprehension ability in expository texts more
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rapidly when taught using: a) the Reciprocal Teaching method and standard texts, or b)
the newly developed technology-supported technique and electronic texts?

Procedures: The sample (n=80) will be divided at random into two groups:
“traditional” Reciprocal Teaching, and the technology-enhanced Reciprocal Teaching
group. The “traditional” Reciprocal Teaching group will use standard written materials
and will receive instruction using Reciprocal Teaching. The second group use the final
form of our new instructional technique, including digitizéd text and technology supports.
Every effort will be made to hold direct instruction and practice time constant across the
three groups: 2 1/2 hours per week for 20 weeks.

Pre-tests, post-tests, and interviews will be administered and student work
collected.

(2) Sample

Students identified as having learning disabilities according to the Individuals
with Disabilities Act Amendments of 1997, PL 105-17, criteria and determined to be at
least two years behind age expectancy in reading comprehension skills will participate in
the study. We will consult our advisory board members to ensure that we remain current
with any changes and refinements within the definition and assessment of students with
learning disabilities which might evolve during the project.

The following quantitative background information will be gathered on the
sample: Computer skills, age, gender, socioeconomic status, ethnicity, and supportive
services provided by the school. Informed consent will be obtained from the parents of
all students selected to participate in this project evaluation, as well as from the students
themselves, and the privacy of ale students will be respected throughout. Table 2 below
outlines the samples to be used in each year of the study.

Table 2: The samples in each year of the proposed study

Minimum  Selection =~ Number of Number of Groups
sample strategies schools classrooms
sizes
YEAR 1 20 Not randomly 1 . 3 4 groups of 5
selected students

Engaging the Text :
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YEAR 2 36 Not randomly 2 At least 3 2 groups of 18

selected students

(matched by
gender & age)

YEAR3 80 Randomly several several 40 students in
selected & each of the 2

assigned experimental

group
(matched by

gender, age, &
comprehension

)

Year 1:

Four small samples (n = 5) of students with learning disabilities will be drawn for
in this phase of the study. The samples will not be randomly selected nor matchied by
gender or other characteristics as this is not necessary during a formative evaluation.
Year 2:

A randomly selected sample of at least 36 students with learning disabilities,
taken from at 2 middle schools, will be drawn for this year of the study. Half of the
sample will be randomly assigned to use the new instructional technique and the other
half will form a control group whose instruction will be “traditional” Reciprocal
Teaching (refer to Table 2). If possible, students will be selected from 1 classroom in
each school to minimize teacher effects, and groups will be matched by gender and age.

Otherwise, class membership will be addressed as background data.

Table 3: Experimental groups in the second year of the study

Materials Focus of comprehension instruction
Control Group Standard written Whatever teachers currently provide
materials
Technology Enhanced Standard written Reciprocal Teaching instruction, paired
Reciprocal Teaching  materials plus digitized  with strategic reading practice on
Group and enhanced version of  computer.

materials presented in
CAST’s eReader.
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Year 3:

A randomly selected sample of at least 80 students with learning disabilities from
several middle schools will be drawn. Three groups are used in this phase of study
matched by gender, age and reading comprehension levels. Table 3 below outlines these.

Table 3: Experimental groups in the third year of the study (n = at least 40 per group)

Materials Focus of comprehension
instruction
Reciprocal Teaching Group  Standard written materials Reciprocal Teaching instruction
(Control) & practice
Technology Enhanced Standard written materials Reciprocal Teaching
Reciprocal Teaching Group plus digitized and enhanced instruction, paired strategic
materials presented on reading practice on computer.
computer.

(3) Instrumentation

Qualitative data collection methods will include: student and classroom
observations, student and teacher interviews, user feedback, copies of student work, and
assessment of questioning strategies. Protocols for the student and classroom
observations will be developed, in concert with teachers and project participants, and will
consist of both systematic and anecdotal avenues for recording students’ behaviors during
instruction and practice. Protocols for the student interviews will be developed,
consisting of questions about their use of the instructional technique, their use of
comprehension strategies and their opinions about reading and about themselves as
readers. Teacher interviews will consist of questions about their use and effectiveness of
instructional technique, attitudeg towards the questioning strategies, and feedback about
student performance on reading comprehension tasks. Additional data on use of
questioning strategies will come from student reports of what strategies they use while
reading (elicited at intervals). We will observe the behavior of student pairs as they
develop questions for specific passages and explain them to a peer in order to gain insight

into the strategies that the student “teacher” knows and uses.
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Quantitative data collection methods will include: a standardized measure of
reading comprehension, experimenter-designed measures of reading comprehension, an
experimenter-designed measure of questioning strategies, and two measures that assess
students’ attributions of academic success or failure and self-concepts as learners. The
Stanford 9 Diagnostic Reading Test was selected as the standardized measure of reading
comprehension because it is psychometrically robust, highly regarded, and it is
administered annually to all middle school students in Boston Public Schools. The
experimenter designed measures of reading comprehension and reading strategy use will
be developed in concert with participating teachers and advisory board member Scott
Paris during the course of the project. Types of comprehension questions will include
both literal/factual and interpretive/inferential. Measures of strategy use will include
forms of both direct student reports and think-alouds. Portions of the Harter Perceived
Competence Scales (Harter, 1982) will be used to assess the students’ attributions and
self-concepts.

(4) Data Analysis Proceedures

Year I data are collected to inform the development process, and so analysis will
be systematic but informal, resulting in written recommendations that will guide the
development and refinement of the instructional technique. The quantitative data
collected during year 2 and year 3 will be analyzed to compare results of the
experimental and control groups, as well as within groups (technology enhanced
Reciprocal Teaching group, “traditional” Reciprocal Teaching control group), in reading
comprehension, questioning strategies and attributions/self-concept. For each year’s
data, univariate analyses will bé performed, and three gain scores will be calculated for
each student (reading comprehension, questioning strategies and attributions/self-
concept) by subtracting pre-test scores from post-test scores. Then, three regression
models will be fit (each using one of the gain scores as the outcome variable,
experimental group as a predictor) to further examine differences between and within
experimental and control groups. Independent variables representing background

information gathered on students will be created and included in models both individually
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and in groups to determine which, if any, are appropriate for use as control variables.
Similarly, appropriate interaction variables will be created, and their predictive value
evaluated. Residual analyses will be conducted to insure that no unusual individual cases
have unduly influenced the analysis.

The qualitative information will be analyzed in different ways, depending upon
the purpose for which it was gathered. (Miles & Huberman, 1994)

Case study data are collected to allow us to construct a detailed picture of the
processes undertaken by four students as they use the intervention technique. The data
for each student will be aggregated and a coding scheme will be developed to capture
dimensions of interest. Using Nudeist, a computer program designed for the task (Sage,
1996), the codes will be assigned to the data which allow simultaneous examination of all
data pertaining to any dimension of interest. This will allow efficient construction of 4
narrative case studies (Miles & Huberman, 1994) that will inform discussions of the
approach’s efficacy, generalization to new contexts, and potentially useful future

refinements.
Bibliography

Flagg, B. N. (1990). Formative evaluation for educational technologies. Hillsdale,
NIJ: Erlbaum.

Lawson, T. E. (1974). Formative instructional product evaluation. Englewood
Cliffs, N.J.: Educational Technology Publications.

A
Harter, S. (1982). The perceived competency scale for children. Child
Development. 53, 87-89.

Sage. (1996). QSR Nudeist (Version 4). Thousand Oaks, CA: Scolari Sage
Publications Software.

Miles, M.B., & Huberman, A.M. (1994) Qualitative data analysis: An expanded
sourcebook (2™ edition) Thousand Oaks, CA: Sage Publications.

- Engaging the Text

Pisha & Brady, CAST 15 Page 14



U.S. Department of Education
Office of Educational Research and Improvement (OERI)

ERIC

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

. DOCUMENT IDENTIFICATION:

A Reciprocal Teaching Method Approact to

Tile: peeper than Blueberries:

Narrative Text in an Electronically Supported Learning Environment

Author(s):

Bart Pisha, Ed.D.

and Mary Brady, Ph.D.

Corporate Source: CAST. Inc.

Publication Date:
4/24/00

. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom

of the page.

The sample sticker shown below will be
affixed to all Level 1 documents

The sample sticker shown below will be
affixed to all Level 2A documents

The sample sticker shown below will be
affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS
BEEN GRANTED BY

9’0((\&

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 1

g

Check here for Level 1 release, permitting
reproduction and dissemination in microfiche or other
ERIC archival media (e.g., electronic) and paper
copy.

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICROFICHE, AND IN ELECTRONIC MEDIA’
FOR ERIC COLLECTION SUBSCRIBERS ONLY,
HAS BEEN GRANTED BY

Q\O

‘30&

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

2A

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICROFICHE ONLY HAS BEEN GRANTED BY

Q\O

%0‘(\

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

2B

Level 2A

!

Check here for Level 2A release, permitting
reproduction and dissemination in microfiche and in
electronic media for ERIC archival collection
subscribers only

Level 2B
1

Check here for Level 2B release, permitting
reproduction and dissemination in microfiche only

Documents will be processed as Indicated provided reproduction quality permits.
If permission to reproduce s granted, but no box Is checked, dacuments will be processed at Level 1.

as indicated above. Reproduction from the ERIC mi
contractors requires permission from the copyright holdér.
to satisfy information needs of educators in response to di

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
e or electronic media by persons other than ERIC employees and its system
2eplion is made for non-profit reproduction by libraries and other service agencies

te inquiries.

____ 2 L & fs
haas| o & I

Printed Name/Position/Title:
Bart Pisha, Dir. of Researc

Organization/Address:

please
)

ERIC

Aruitoxt provided by Eic:

N §F8=541-8555  B78-531-0192
E-Mait Addrass: Date: 6/]./00

CAST .

ichallcact ovra
Spi-chRadca £
(over)



®
Enlc Clearinghouse on Assessment and Evaluation

University of Maryland
1129 Shriver Laboratory
College Park, MD 20742-5701

Tel: (800) 464-3742
(301) 405-7449
FAX: (301) 405-8134

Ma.y 8’ 2000 ’ ericae@ericae.net

http:/lericae.net

Dear AERA Presenter,

Hopefully, the convention was a productive and rewarding event. As stated in the AERA program,
presenters have a responsibility to make their papers readily available. If you haven’t done so already,
please submit copies of your papers for consideration for inclusion in the ERIC database. We are
interested in papers from this year’s AERA conference and last year’s conference. If you have
submitted your paper, you can track its progress at http://ericae.net. -

Abstracts of papers accepted by ERIC appear in Resources in Education (RIE) and are announced to
over 5,000 organizations. The inclusion of your work makes it readily available to other researchers,
provides a permanent archive, and enhances the quality of RIE. Abstracts of your contribution will be
accessible through the printed and electronic versions of RIE. The paper will be available through the

microfiche collections that are housed at libraries around the world and through the ERIC Document
~ Reproduction Service.

We are gathering all the papers from the 2000 and 1999 AERA Conference. We will route your
paper to the appropriate clearinghouse. You will be notified if your paper meets ERIC's criteria for
inclusion in RIE: contribution to education, timeliness, relevance, methodology, effectiveness of
presentation, and reproduction quality.

Please sign the Reproduction Release Form enclosed with this letter and send twe copies of your
paper. The Release Form gives ERIC permission to make and distribute copies of your paper. It does
not preclude you from publishing your work. You can mail your paper to our attention at the address
below. Please feel free to copy the form for future or additional submissions.

Mail to: AERA 2000/ERIC Acquisitions
University of Maryland
1129 Shriver Laboratory
College Park, MD 20742

Sincgrely,

e T M

Lawrence M. Rudner, Ph.D.
Director, ERIC/AE

ERIC is a project of the Department of Measurement, Statistics & Evaluation




