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INTRODUCTION

In this final progress report we first present the project purpose and need for the project.

We then present the proposed objectives and any deviations from these objectives, followed by

the research methods we used, the results of the research and a discussion of the findings.

Prolect Purpose

The purpose of the proposed project was to assess social impact and achievement gains

resulting from the use of interactive videodisc technology to teach fractions in mainstreamed

classrooms across multicultural settings. Subjects were regular students and students with mild

handicaps (bill)". Research was conducted in Utah, Wyoming, and New Mexico to determine

if the videodisc-based math program (treatment) results in significant" differences between

treatment and control groups on the following variables: 1) attitudes of regular teachers and

student peers toward mainstreamed students with MH, 2) the self esteem of students with MH,

3) the frequency of academic (as opposed to behavior management) interactions between regular

teachers and mainstreamed students with M11, and 4) achievement in basic fractions concepts

by students with MH as measured by both standardized and criterion referenced test scores.

Students with Mild Handicaps (MH) refers to students who have been classified as
Learning Disabled (L)) or mildly Intellectually Handicapped (111). These students typically
receive special education services in resource rooms and word part of the school day in
mainstreamed claurooms.

Throughout this report, significance refers to both statistical and educational significance.
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Need for Project

This section describes the need for the project based upon the literature extant at the

beginning of the project. Finding instructional methods which will assist regular teachers to

teach mainstreamed children with MR remains a problem.

Hating Llama

The relatiaiship between Twin education and special education is currently of great

=can. In a recent report to the U.S. Secretary of Education, Madeleine Will (1986)

recommended finding effective ways of educating mildly handicapped students in regular

classrooms and inaeasing the involvement of regular educators in the education of these

students. In concert with Will, Reynolds, Wang and Walberg (1987) recommended that special

educators join with regular educators to develop a broad program of sulaptive education

appropriate for all students including those with mild handicaps. Further, Stainback and

Stainback (1984) asserted that categorizing students as regular and special is not an effective

practice because it deprives some students of needed special help, legitimizes the exclusion of

students with mild handicaps from regular education, and unnecessarily stigmata= special

education students.

The February, 1987 issue of the journal, EnotistnalShildlim, 4 devoted entirely to

analyzing the recent series of national reports on the state of education and the implications of

these reports for special education. These analyses have a common theme: major changes are

required in the way we educate students with mild handicaps including the proposal that regular

educators take a greater role in their education. These reports, continue to support the idea of
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placing students with mild handicaps in the least restrictive environment. For students with mild

handicap, the least restrictive environmalt is still ccosidered the regular mainstreamed

classroom.

The least restrictive environment has been characterized by Huron and Skinner (1981)

as a plam Ware: 1) the handicapped student's opportunities to respond and achieve are

maximized, 2) the classroom teacher can give roughly an equal amount of attention to each

student in the classroom, and 3) acceptable social relatims between handicapped anti

imhandicapped students are fostered. There is evidence, however, that many mainstreamed

classrooms do not provide these conditions (Bryan, 1972; Chapman, 1974; Fink, 1977;

Kaufman, Gard & Semmel, 1985; Larrivee, 1985; Wherry & Quay, 1969).

The pertinent conclusion to be drawn from the cited literature is that while mainstreaming

constitutes the best option for educating students with mild handicaps, certain characteristics of

the mainstreamed classroom environment severely limit its effectiveness. Alteration of some of

those characteristics was the focus of this project.

Tht.ilegniar.ghtSIVAllindithdatilingling

Two factors that greatly influence the instructional climate of the mainstreamed regular

classroom are teacha and student attitudes toward mainstreamed students, and teacher/student

interactions (Kaufman, Agard and Semmel, 1985). Low achievement may strongly influence

these factors, and these factors in turn may affect the self esteem of students with MH (Meisel,

J.C. 1986).
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indittiktilIndel

Mainstreaming frequently demands that teachers work with children who are time-

cot :liming and difficult to manage. As a temilt, teachers may develop negative attitudes toward

mainstreamed students. For example, teachers often view the integration of handicapped

students in their classtooms as extra work fror which they receive no compensation (Guetz1oe &

Clirw, 1983; Larrivee, 1982; Reynolds, Martin-Reynold, & Mark, 1982). A *or study on

mainsheaming donducted by Kaufman, Agard and Semmel (1983) indicated that approximately

half of the regular teachers stated that handicapped studans disrupted the classroom and did not

participate in gimp activitio. The teachers also said that integrating these students into the

regular classroom required too much teacher time and unavailable materials. Silvia and Munson

(1986) conclude that regular classroom teachers feel that they do not have the training to deal

with students with handicaps, and that they are reluctant to mainstream students for whom they

must alter basic instruction.

&dal AMMO

Eposito and Reed 11 (1986) reviewed the literature on contact between handicapped and

nonhamlicapped students and resulting attitudes, concluding that the findings were equivocal and

that arklitional research was requited. It is generally act:vied, however, that the attitudes of

nonhandicapped students toward students with mild handicaps may be a barrier to effective

mainstreaming. Siperstein and Bak (1986) report from their studio that tlw appearance and

social behavior of students with intellectual handicaps affect student attitudes, but that

nonhandicapped chiklren's attitudes are most negative towanl a peer who exhibits incompetent

academic behavior.

4



Teackuifilmdmilintuadinns

Interactions between classroom teachers and mildly handicapped children often differ

quantitatively and qualitatively from those occurring between classroom trawlers and

nonhandicapped children. Teacher's interactions with handicapped children are likely to be more

freqtamt, nonacademic, and negative (Thomson, White & Morgan, 1982). In that study,

teachers in mainstreamed classrooms spent 60 to 90 percent more nonacademic (procedural and

managaial) time with mainstreamed handicapped students than CM nonhandicapped students.

The high frequency of nonacademic interactions between teachers and handicapped students may

have a deleterious affect cm the way other students perceive their handicapped peers and may

negatively influence the achievement of the handicapped student.

Ittnamhimhlau

An assessment of current policy trends reveals a concerted and intense effort to involve

regular educators more in the education of mildly handicapped students and to continue to

encourage the use of mainstreamed classrooms. Regular and special educators, howver, have

serious concerns about the affect of mainst.reaming on the academic and social growth of students

with mild handicaps. As previously noted, regular classroom teachers are unable or unwilling

to alter their basic instruction, nonhandicapped students' attitudes are negatively affected by

incompetent academic behavior, and teacher/student interactions tend to be non-academic and

negative. Consequently, it seemed crucial to develop or identify instructional programs which

provide effective instruction for all students in mainstreamed classrooms while promoting

academic interactions between teachers and mainstreamed students with mild handicaps.

5
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Correspondingly, research was necessary to determine the will and Academic impact of these

programs mr mildly handicapped students.

kauxesifigalan

The following section outlines the solution we prowled to help solve the research

problem. The project was guided by this solution and the resulting procedural objectives.

Research on effective teaching and concept development provides useful guidelines for

developing effective instructional materials. Combining this instructional design knowledge with

the presentatimr power of a laser videodisc provides teachers an instructional system with high

potential for fostering learning among students with a wide range of abilities (Hofmeister,

Engelmann & Carnine, 1986). A videodisc program, maiactinzaiglas (Systems Impact,

Inc., 1985), recently developed and dfsigned according to effective teaching and concept

development principles appears to be particularly promising.

Experimental research has shown Misc4ng2tactians to be effective in terms of

instruction and cost with groups of regular fifth graders, remedial math eighth graders, advanced

fourth graders (Hofineister, Engelmann & Carnine, 1986), and with fifth grade resource room

student, and with self-contained behaviorally disordered students (Gwen and Thorkildsen, 1986).

Mastering_Encion appears to meet all the contingencies required for effectively teaching

studarts with mild handicaps in a mainstreamed classroom. The Mastering &actions program

and its development according to effective teaching and concept development principles is fully

described in the Technical Methods Section.
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We anticipated that implementation of the Mallerinthatirms program would effectively

teach the basic concepts of fractions to both mildly handicapped and nonhandicapped students.

Because the program requires both tetchers and students to be actively involved in the

instrwtion, we predicted that the increased achievement would be accompanied by an bovase

in positive, academic teacher/student interactions and a decrease in negative management

interactions between teachers and mildly handicapped students. Correspondingly, we predicted

that teaclum and student attiturks toward mildly handicapped students would improve as the

studens demonstrate increased achievement and positive interactions. We did not expect that

there would be dramatic changes in either teacher or student attitudes. Attitudes are not easily

changed and attitude changes tend to be temporary (Gresham, 1986; Siperstein and Bak, 1986).

Any positive changes, even small changes, resulting from this project would be considered

important because the treatment could be a viable part of a regular classroom curriculum.

Procedural Objectives

The following are the major procedural objectives we proposed to accomplish during the

two years of the project:

1. Train observers to 90 percent interrater agreement.
2. Select subjects.
3. Administer attitude, self esteem, and achievement pretests.
4. Implement treatment mut observations.
5. Administer attitude, self esteem, and achievement posttests.
6. Administer attitude, self esteem, and achievement follow-up tests.
7. Analyze data.
8. Disseminate project findings by publishing in professional journals and presenting

at professional conferences.

Procedural objectives 1 through 7 were repeated for each of the two years.

7
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Procedural Ohjectives Attained

This section describes how each prccedural objective was attained for each of the two

years. The ixoduc . of attaining these objecdves is the research. Tim research was guided by

the research deskgn and the ratarch question which are presented in the Technical Mahods

Section of this report. The results of the research is presented in the Results and Oxiclusion

Section and discussed in the Discussion Section.

Qhkgsbrsa. Train observers to 90 percent interrater agreement.

Two videotapes were produced for training. One videotape depicted normal classroom

intexactions between the teacher and students with the Mastering Fractions program in the

classroom, and the second videotape depicted normal classroom interactions without the presence

of the videodisc program The videotapes were used to train observers from both the Logan and

Ogden sites to an interrater agreement of 90%. Training was conducted in October of 1987 for

the first year and in October 1988 for the second year.

The observation fonn used for training and for the actual classroom observations was

modified slightly from the form that was proposed. The revised form is contained in

Appendix A.

The following formula was used to calculate percentage agreement according to the

following formula (see Coulter, 1976, p. 19):

Percentage = Agreements between Qbserver A and Observer B

Agreement Agreements for A and B + Disagreements for A and B +

Omissions for A + Omissions for B

8
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During the first year, interrater agreement was checked at least 20 times during the

course of the observations. This check was accomplished by having two observers observe the

same classroom and independently rate the teacher/student interactions. These pairs of

observations were dm= checked for agreement on Type of interaoion and Quality of interaction.

The agreement coefficiatt on Type of interaction over 20 observation checks was A. The

agreemart coefficient quality of interactions over 20 checks was .97.

Dining the second year, reliability checks were made, however, the analysis of these

reliability data could not be found at the writing of this report. Rather than delay the report,

a spot check of six observations reveals a range of .62 to .92 with an average of .73. These

data will be reanalyzed for subsequent reporting.

Objective Z. Select subjects.

During year 1, the project was implemented in two fieldtest sites: Logan, Utah and
Ogden, Utah.

Logana_Utah. Logan is a Northern Utah town of about 50,000 people. There are two

large school districts. The large majority of studarts are Caucasian and of medium SES. A

mgjority of the studarts belong to the °Marmon" religion. The population of Logan is

considered suburban.

OtikaLujah. Ogden is a Northern Utah city of approximately 200,000 persons. There

are a relatively large number of minority students in the Ogden School Distr 3. The Ogden

School District is considered an urban district with medium to low SES students.

The curriculum directors and special educaticm directors of both school districts were

contacted and informed of the project. These directors then set up meeting for project staff to

explain the project to principals and teachers. These meetings resulted in six regular education

9
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teachers and three special education teachers from the Logan district; and six regular education

teachers and three special education teachers from the Ogden district.

The gx classrooms in each district were randomly assigned to either a treatment or

control group. However, in the Ogden District two classes required switching groups because

students in tlw classroom originally assigned to the treatment group did not have prerequisites

for the fractions instruction.

In both districts students are randomly assigned to classes. All students in all classrooms

were involved in the instruction. All students west tested but only selected students were used

in the data analysis. Students were categorized as High Achieving, Low Achieving (non-special

edwation) or Low AchieviRg (Mildly Handicapped). Categorization was based on scores on the

math subtest of a standard achievement test and Special Education classification. High achievers

were approximately 1 standard deviation (SD) above the mean and low achievers 1 SD below.

Mildly Handicapped (MH) students included all students who were officially receiving special

education services. Table 1 shows the number of students in each district for each achievement

classification.

10



Thb le 1. Year 1 Students for Each Achievement Classification by Distri

School
Dis' trict

Ogden

Control high
Low
Low-MH

7
7
8

Total 100

The selection procedures for year 2 were essentially the same as for year 1. In year 2

students were involved from three districts: Ogden, Ut; Cody, WY and Las Cruces, NM.

Cody. Wyoming. Cody is a mountain town in Northwestern Wyoming, boarding

Yellowstone National Park. The school district encompasses a number of small towns

containing schools with as few as 100 students. The population of these towns is rural and of

low to medium SES.

Las Cruces, New Mexico. Field testiq will be conducted in both Las Cruces and nearby

Gadsen School Districts. Law Cruces' student population is 60% Hispanic and Gadsen's is over

90%. Spanish is the primary language of over 50% of these students and Spanish is typically

the predominant language spoken in the homes of these students.

Cultural differences are being investigated in two of the four geographic locations:

Ogden, Utah and Las Cruces, New Mexico. The Ogden School District has a relatively large

11



number of minoi4 students. Approximately 14% are Hispanic. The Las Cruces field test will

involve two school districts. The Las Cruces District has 60% Ifispanic students and the Gads=

District has 90% Hispanic students. Approximately 50% of the New Mexico students have

Spanish as their primary language. Hispanic students in the Ogden District primarily speak

English. This language difference between the Utah and New Mexico students will provide

information about culturally different students with and without language differences.

As with the first year, students were classified as high achievers, low achievers and low

achkven with mild handicaps. During the second year, students in Chapter 1 were included

in the low achieving-MH classification. Table 2 shows numbers of students for each district by

achievement classification.



Table 2. Year 2 Students for Each District by Athievement Classification

School Treatment Achievement Number
District Group Classification Studans

Or'

Ogden Treatment Wrgh 7
Low
Low-MH

Control High 7
Low 7
Low-MH 7

=11

Cody Ileatment High 8
Low 8
Low-M11 27

Control High 18
Low 10
Low-MH 6

Las Cruces Treatment High 19
Low 17
Low-MH 1

Control high 1

Low 24
Low-MH 11

Total 194

Note that there was only 1 high achieving student in the Las Cruces control group. This

resulted from two fourth graft classes being included. The fourth graders were not ready for

fractions until the Spring study.

Objectives 3, 4. 5 and 6.

These four objectives deal with implemaitation of the treatment (mastering fractions) and

administering pre and posttests. Because these objectives are so closely related, they are

reported togethez. The criteria for judging the attainment of these objectives are the research

results which are found in a later section of this report.



1

The general schedule for implementation and scheduling is found in Figure I.

Groups z

A

Group 1

Group 2

Sto
1 IPretreatment 11.

1. 0 0
Observations a. Treatment st, r--

* a

IS I a.
? 0,
g f.

Pretreatment 4f.
Observations a, Treatment

A a
ti.

The schedule presented in Figure I was used in both years. The instruments are describes:I in

the Technical Methods Section and copies of the instruments (excluding standardized tests) are

contained in Appendix A. The provun was implemented during the Spring of each year

primarily so that the control group students could receive the instruction; however, we collected

data because the Spring studies provide systematic replications. Since there was no control

groups during the Spring studies, the Spring data are not considered part of the main study.

Analysis of the Spring data is contained in Appendix B.

Follow-up testing was conducted with students in the twatment groups for both years.

Control group comparisons were not made because the control group students were inmolved in

the treatment during the follow-up testing (see Figure I.). The follow-up mean scores and

posttest to follow-up test effect sizes are contained in Appendix C. Observations of teacher

feedback were not made beyond the posttest, and therefore, are not included in Appendix C.
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The major findings from the project are being prepared for submission to a professional journal
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TECHNICAL METHODS

Instructional System

In this section we describe the instructional program and methods used, the research

question, research design and data analysis procedures. The sample selection and instruments

were described in the Procedural Objectives Attained Section.

Magedniaratainatagrnm

The Mastering Fractions program consists of 35, 40-minute lessons. Every fifth lesson

is a mastery test covering materials from the previous lessons. If the program is used four days

per week, it typically takes 12 weeks to complete, because some lessons may be repeated. All

of the basic concepts in fractions are covered by the program.

The hialleting.Radittas program is designed for group instruction, with videodisc audio

and video instructional segments presented on a color TV monitor placed in front of the class.

Presentations are controlled by the teacher with a hand-held remote control keypad. The teacher

circulates among the students to check their work and provide individual assistance. The

program begins with general instructions for students from the videodisc. These instructions,

presented both orally and visually, describe how lessons will proceed and what is expected of

studarts. Students are instructed to watch the screen and to listen for explanations, directions,

and questions. When the program instructs them to work problems in their workbook or on

lined paper, they are told that the teacher win check their written work and help them correct

17
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any errors. Graphic prompts are provided for both teachers and students throughout the

Pro &rms.

The videodisc instruction for each lesson begins with a short, two-part quiz that reviews

the previous lesson. When all students have completed the quiz, the teacher advances the

videodisc to the next fume and coma answers are displayed on the screen, with a prompt for

the teacher to check each student's answers. The fetcher that at;vances another frame to display

a decision screen containing criteria and ingructions on how to proceed. If 20% or more of the

students have answered either part of the quiz inconectly, the teacher is instructed to play a

remedial lesson located elsewhere on the disc. If KM or mote of the students have answered

both parts of the quiz correctly, the teacher is directed to continue with the lesson. If a

subgroup of students continue to have difficulty and are delaying the progress of the toed group,

small groups or individuals can use the system by themselves with minimal teacher assistance

(Green and Thorkildsen, 1986). This nu)thod has resulted in effective !mediation.

During a lesson, students are required to respond frequattly both orally and in writing.

Packing is brisk; i.e., only a brief pause occurs after each question in which students are

expected to respond orally, and then the correct answer is presented visually and auditorially

from the videodisc. When written responses are required, the program automatically stops on

a still frame and can be held at thin point for as long as necessary. Since the teacher is free to

monitor individual student's responses, and the prop= can be pursed at virtually any point,

pacing can be modified easily to accommodate students who need more time to respond.

Skills or concepts are to be mastered before moving to the next skill. limy skill, once

mastered, is reviewed in every following lesson. Conceptual understanding and problem-solving
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strateees as well as computational skills are stressed throughout the prwams. Numerous

examples of each concept are presented. Examples are shown in various pictorial representations

that are synchronized with the audio explanation.

An Instructor's Manual accompanies each program and contains directions for using the

prwmun, suggestions for manizing the class for group instruction, aml the scope and sequence

of the program segments. Management techniques are suggested to help the teacher maximize

engaged learning time and insure rapid progress through the program. The Instructor's manuals

also describe procedures for diagnosing and correcting common errors.

EffullmleachinginullthelaingirlicOns

In recent reviews, Good, Biddle, & Brophy (1983); Brophy, & Good (1986); and Bickel,

& Bickel (1986); have concluded that there is sufficient evidence from correlational and

experimental studies to identify effective teaching strategies. Larrivee's (1985) study on

effective mainstreaming resulted in the conclusion that teaching strategies that are effective in

regular classrooms are also affective in mainstreamed classrooms. The 15 teaching strategies

described by Larrivee correspond directly to the strategies described below and the relationship

of these strategies to the Mailfaingatarili= Program.

Engtindieanda8-131lle

Student achievement is maximized when there is ample opportunity for learning and most

of the available classroom time is devoted to instruction. Management techniques to maximize

learning time include: egablishing rules and procedures at the b4inning of the yaw; packing

lessons smoothly; providing variety and the appropriate degree of challenge in student
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Achievement is maximized when students move through a curriculum in small steps, and

experience moderate to high rates of success. Students should be able to answer correctly

questions directed to them at leag 75 percent of the time, and should be able to perform

independent work with 90-100 percent accuracy. Frequent feedback should be provided.

Correct responses should be followed by simple affirmative feedback always, and more

enthusiastic praise occasionally. Incorrect term= should be labeled as such, and the process

for arriving at a correct answer should be explained. If necessary, the concept should be

retaught (Brophy & Good, 1986; Good, Biddle, & Brophy, 1983).

Instruction in the Plaguing Fractions programs is sequenced in small steps, insuring high

rates of success. Feedback for in-class student responses occurs frequently and immediately.

When 20% or more of the class has not mastered a lesson (as demonstrated by student

performance on quizzes) the teacher is instructed to go immediately to a remedial lesson

contained an the videodisc.

Ritannted2E
Effective instruction includes frequent repetition of general rules and key concepts.

Objectives are reviewed at the beginning of each lesson, and the main ideas presented in the

lesson are reviewed at the end. Sturktnts have ample opportunities for drill and practice focusing

an concepts and principles rather than on rote memorization or mechanical skills. Remedial

instruction and additional practice are provided until students have mastered skills (Brophy &

Good, 1986; Good, Biddle, & Brophy, 1983; Good, Grows, & Ebmeier, 1983). As noted

21



previously, the Mitering fractiopi program incorporates frequent repetition, review, drill and

plactice, remediation and mastery learning.

The MgilefingEmetan program was devdoped using the principles of Direct Instruction

as descaed by Englemann and Catnine (1982). In general, Direct Instmction is aimed at

greatly reducing the number of extraneous variables in the teaching process and maintaining

consistency in student-teacher interactions. Principles for sequencing examples and providing

systematic communication have beci develop._, extensively field tested, and used in effective

instructional programs such as DISTAR and Direct Inshuction Math. In a review of the

research on concept development, Van Patten, Chao, and Reigeluth (1986) concluded that the

sequencing principles developed by Englemann and Carnine are very similar to the sequencing

principles developed by other commonly accepted models such as the Component Display

Theory (Merrill, 1983) and the Elaboration Theory (Reigeluth & Stein, 1983). Dinxt

Instmction is generally considered an effective approach for teaching low achievers (Lewis &

Doorlag, 1983).

rekl Testing of Mastering Fractions

The Mastering Fractions program was field tested and revised five times during the

formative evaluation. Experimental studies have been conducted at the University of Oregon

and Vanderbilt University. In both cases the Mastering Practiona program was significantly

superior in student achievement than comparable textbook instruction (Hofmeister, Englemann

22
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& Carnine, 1986). Research, conducted by Utah State University staff resulted in significantly

effective achievement with LD students in a resource room and BD students in a self-contained

classroom (Green and Thorkildsen, 1986).

Research Questions and Depemkst Measures

The research questions and dependent measurers are listed in %able 3. The observation

and measurement methods are described below.

ilbsenatimillidhods

Observation training was described in the previous section under fi8tec dyed. During

the fust you, five obserrers, two for each group and one for observer reliability, were hired

and trained to collect data related to teacher/student interactions. Observers were randomly

assigned to classrooms.

During the second year, observers were hired at each site as follows: Ogden (2), Cody

(4) and Las Cruces (4).

Inkractimakasun

Observers observed each classroom three times a week for a 50 minutes period.

Observers recorded all interactions between the teacher and all students in the classroom.

Interactions were categorized as to type academic, behavioral or rocedural, and quality

positive, natural and negative. At the beginning of the year 1 treatment, the number of group

responses woe recorded (see observation instrument in Appendix A). It becaine avious,

however, that pow) responses corresponded directly to the responie demands of the videodisc

and could be calculated rather than observed directly.

23
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leackr_hilltudis

Three of the four scales of the Teacher Rating Scale (Academic Effort/Success, Antbocial

Behavior, and Outgoing/Expressive Behavior) were used to assess teacher attitude. The average

internal consistency reliability estimate of the three scales is .95. This reliability estimate was

calculated as part of project PRIME using students with MII as subjects (Kaufman, Aprd &

Semmell, 1985).

Student Attitudes

Sociometric measures We= used to measure student attitude and to classify the students

with Mil as neglected or rejected. Asher and Hymel (1981) recommend using peer nominations

to classify students as rejected or neglected and a peer ratingscale to measure overall peer

acceptance. Reliability on nomination scales has been reported to range from .39 to .89 and on

rating scales from .75 to .90 (McConnel and Odem, 1984).

The peer rating-scale measures the extent to which a group of students like toplay with

any one student in the group. A five point *play with" scale was used in which a rating of one

corresponds to like to play with least" and a rating of five corresponds to 'like to play with

most." In addition to the *play with" scale, other wales will be investigated using the adjective

procedures developed by Siperstein aml Bak (1986) to get an additional measure which is more

sensitive to perceived changes in academic behavior.

Language Assessment Scales (LAM

This normed test is used to assess language proficiency in English versus spanish. The

testing results in catrlories of 1) all Spanish, 2) little English, 3) bilingual, 4) little Spanish, and
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5) all English. The test is administered individually and requires about 20 minutes (Duncon, S.

E. and De Avila, E. A., 1986).

fidt-lia=
The Self-Description Questionnaire (SDQ) contains seven scales which have been

empirically tested by Marsh and Salver= (1986). We used the math self-concept scale in this

study to measure self-esteem. The Chronback Alr.tha reliability is estimated to be .89 and the

test-retest reliability is estimated to be .88.

Criterion Test of klactionSkills

A criterion-refer:need test which assesses mastery of the concepts taught in the magcting

Endo& Program has been developed. The test-retest reliability of this test has been estimated

to be .70. The test if currently being revised inn an attempt to improve the reliability.

Additionally, concunent validity will be estimated by comparing this test to the math subsection

of the SAT. This will be administered at the beginning and end of each treatmeg and five

months following the treatment.

atondardizediettangalkikilis

The grade appropriate math subtest of the Stanford Achievement Test (SAT), Iowa Test

of Basic Skills (ITBS), and California Test of Basic Skills (CTIIS) were administered to au

students at the beginning of each off the two years. The standardized test pretest scores were

used to categorize the regular students as low achieving and high achieving in math (see

Objective 29 Subject Selection). The SAT were administered again at the end of Inch treatment.

During the first year, both districts used the SAT. During the second year, Cody used the 1TBS

and Ogden and Las Cruces used the CTBS.
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A preest-posttest control group design was used to structure treatment schedules., testing,

and data collection. This is amsidered a strong design by Campbell and Stanley (1969) for

determining the effects of an intervention when the pretest does not interact with the treatment.

We attempted to randomly assign classrooms to groups, but because of scheduling problems,

some teachers had to change groups; consequently, the resulting design is quasi-experimental.

Preteg-treatment interaction is not considered a threat in this study with the math

achievement and attitude testing. The math tests are not considered to be instructional and the

test of attitudes is only indirectly related to treatment. Figure 1, in the previous section, shows

the timeline of the treatment and testing schedules which were repeated each year. Figure 2

illustrates the relationship between assignment, treatments, and observations.

Group 1 R 01 X

Group 2 R 02 0

R = Random assignment

o = Observations (Assessment of interactions, attitudes, and
achievement)

X = Treatment

figure 2. Random assignment, observations, and treatments.

As was noted earlier, random assignment was attempted but was not successful because

of predetermined teacher schedules and because some fourth grade students did not have

prerequisite multiplication skills. Also, observation number 7 was not conducted because the

treatment in all cases extended to the end of the school year.
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The regression effeict was not considered a threat when comparing the scores of the

mildly handicapped students with the scores off the regular stulents because the mildly

handicapped students were not selected on the basis of the test or tests that were eventually used

to measure effect.

abliblkidAnakala

A two factor Analysis of Covariance (ANCOVA) was used in a majority of the analysis.

Treatment Groups and Type of Student are crossed factors. We originally proposed using an

analysis which nested teacher within the other two factors. This analysis method was not

possible because some teachers did not have students who were officially receiving special

education services. This situation occurred because of wheduling chango which were beyond

the control of project personnel.

The ANCOVA was used to analyze the posttest attitude scores, teacher/student

interaction, self-esteem scores, and math achievement scores with the respective pretests used

as covatiates. A repeated measures ANCOVA WU proposed to analyze the observational data

to determine time by treatmart interactions, beginning with the pretreatment observations and

continuing through the follow-up assessments; however, a two-way ANCOVA was considered

adequate because only a pre and posttest analysis was made.



A priori levels of statistical significance were not established for this research. Rather,

the probabilities that mean score differences and interactions occurred by chance were calculated

and are reported in the Results and Conclusions Section. For discussion purposes an alpha level

of .10 is used. Alpha of .10 is used becaue we expected very small effects with the attitudinal

Practical significance is a function of effect size. Effect size is a measure of the

magnitude of the differences between means that is independent of sample size. One way to

calculate effect size is to divide the difference between the means of the treatment and control

groups by the standard deviation of the pooled, untreated scores. This calculati on converts

differences to standard deviation units. Effect sizes were calculated and are reported in the

Results and Conclusions Section.
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lahlra. Year 1. Teacher Questionnaire on Mainstreaming, Total Sane on 1-5 scale, with 150
points possible for both Spring and Fall.

Pretest Posftest
Obs Means Obs Means

(SD) (SD)

Effed
She
(ES)

Treatment
Group
Fall 1987
(Year 1)

A

0.0

Treatmad
Group
Fall 1988
(Year 1)

7130 71.00
(6.76) (9.42)

4 4
-.01

Table 4 shows the results of the teacher questionnaire on mainstreaming for both the

treatment and control group students for Fall of 1988.

Table 4. Fall 1988 (Year 2), Teacher Questionnaire on Mainstreamhig.

Pretest
Obs Means

(SD)

Posttest
Obs Means

(SD)

Trattment
GrouP

100.00
(10.36)

8

101.00
(1317)

8

104.67

8

Control
Group

108.25
(7.22)

8

105.46

8
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The teachers on this administration were considerably more positive towards

mainstreaming than during the first year, however, there is very little difference between the

preteg and posttest and between the treatment and award groups. As with the ftrst year, it is

again concluded that the tragment had no effect on teacher attitude towards mainstreaming.

Table 5 shows the Spring data for the teacher qiestionnaire on mainstreaming. The

teachers scored slightly lower on the posttest than on the pretest. An effect size of -0.32

indicates that the teachers were slightly less positive towards mainstreaming after the tragment.

latas.5 Spring 1989 (Year 2), Teacher Questionnaire on Mainstreaming.

Pretest
Obs Means

(SD)

Treatment
Group

110.50
(10.00)

4

Posttest
Obs Means

(SD)

ES

107.25
(8.66)

4
0,32

Table 6 shows the pretest/posttest results of the Teacher Classroom Integration

Questionnaire (C1Q) for both Fall and Spring of Year L



Table 4. Fall 1987 (Year 1), Teacher Classroom Integration Questionnaire (CIQ), Total Score
on 1-5 scale, 125 points possible.

Paged
Obs Means

(SD)

Posttest
Obs Means

(SD)

FS

Treatment
Group

68.00
(8.98)

67.43
(4,20) -.06

7 7

Treatmort 73.00 75.00
Group (5.23) (5.35)
Spring 1988 4 4
(Year 1)

The CIQ test has 125 points ponible. The teacher scores indicate a relatively neutral

attitude towards classroom integration. There was no difference between the Fall group

administrations and a slight difference between the Spring group administration which shows a

slight increase with an effect size of 0.38. The treatment group teachers were slightly more

positive toward classroom integration at the end of the treatmart than they were at the beginning.

Table 7 shows the results of the teacher classroom integration questionnaire for both the

treatment and contiol groups for Fall of 1988. These teachers were more positive than the Year

1 teachers toward classroom integration, but there was very lit* difference between the pre- and

posttest scores.
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Fall 1988 (Yetyr 2), Teacher Classroom Integratice Questionnaire (CIQ).

Pretest
Ms Means

(SD)

Posftest
Obs Means

(SD)

Posttest
AcV Means

ES
Pre-
Post

Treatment
Group

88.50
(8.67)
8

90.00
(13.19)

8

91.41

8
.17

Control
Group

91.38
(11.26)

8

89.00
(19.06)

8

87.59

8
-.21

Sta. Prob. P= 0.59

ES Treatment
Control

0.29

Table 8 contains data for the pre- and posttests on the (CIQ) for Spring of 1989. With

a possible score of 125, these teachers were quite positive towards classroom integration. There

was, however, a slight decrease between the Spring and Fall administration. An effect size of

-0.32 shows that the teachers were slightly less positive towards classroom integratim after the

treatment.

labltj. Spring 1989 (Year 2), Teacher Classroom Integration Questionnaire (CIQ).

Fleetest
OM Means

(SD)

110.50
(9.98)
4

Poatest
Obs Means

(SD)

107.25
(8.66)

4
-.32



The results of all administration of both teacher questionnaires shows essentially no

significant differences between the pre- and posttests or between the treatment and control

groups. There were no statistically significant differences on any of the comparisons, and the

effect sizes were small and inconsistent across adminisuations and treatment groups.

Resew& Ouestion Z.

Are there significant differences between grows in peer student attitudes toward
mainstreamixi handicapped students?

Table 9 shows results of the play ratings for both treatment, groups for Fall of 1987.
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Table 9. Fall 1987 (Year 1), Play Ratings

Categories

Treatment Groups Student Type

Pretest
Means
(SD)

Posttut
Means
(SD)

am.11.11.

Adjusted
Posttest
Means

WW1 20 3.48 3.29 2.83
(.45) (.49)

Treatment Group Lew 23 2.76 2.71 2.87
(.75) (.81)

Low - MH 12 2.80 2.63 2.75
(.48) (.52)

Total Group Mans 55 3.03 2.90 2.81
(SD) (.68) (.70)

High 18 3.21 3.33 3.09
(.52) (.55)

Control Group Low 16 2.64 2.68 2.94
(.65) (.61)

Low-MH 11 2.75 2.78 2.94
(.52) (.52)

Total Group Means 45 2.90 2.96 2.99
(SD) (,61) (.63)

The Play Ratings scale uses a 5-pcint scale with 1 indicating very negative and 5

indicating very positive about nth% other students. A score of 3 is a neutral score.

Table 10 shows the results of an Analysis of Covariance using the pretest as a covariate

between the two treatment groups and between the three achievement categories. Because of

the relatively small cell sizes and because large differences were not expected, an alpha level
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of 0.1 is used to indicate statistical significance. Table 10 shows statistically significant

differences between treatment groups, and there was no statistically significant interaction. A

multiple conlparistms test shows that the significant difference is between the two groups with

mildly handicapped students. An effect size of -0.39 confirms this conclusion. Consequently,

it can be concluded that classmates liked the mildly handicapped students less at the end of the

treatment than they did at the beginnmg. This conclusion is also corroborated by an

investigation of pretest to posttest differences (See Table 9).

Table 10. Fall 1987 (Year 1), Analysis of Covariance, Play Ratings.

Source of
Variation

Within

Regression

Trt Group

Ach Group

T x A

.12

24.23

.72

.08

.08

93

1

1

2

202.58

6.02

.69

.70

Thble 11 shows the play rating mean scores for Fall of 1988. Table 12 shows the results

of an Analysis of Covariance on the play rating scores.
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TAble 11. Fall 1988 (Year 2), Play Ratings

Categories

Treatment Groups Student Type N

Prettst
Means
(SD)

Posttest
Means
(SD)

Adjusted
Posttest
Means

MO 34 3.29 3.11 2.96
(.47) (.44)

Treatment Group Low 33 3.16 3.01 2.96
(.49) (.50)

Low - MH 36 2.71 2.48 2.75
(.58) (.60)

.0111111111IMM ..11m.
Total Group Means 103 3.04 2.86 2.89

(SD) (.57) (.59)

High 26 3.24 3.15 3.04
(.55) (.56)

Control Group Low 41 3.01 2.97 3.03
(.66) (.64)

Low-MH 24 3.12 2.98 2.96
(.59) (.64)

.1111111M11

Total Group Aims 91 3.10 3.02 3.01
(SD) (.61) (.62)



raWraZ. Fall 1988 (Year 2), Analysis of Covariance Gn Play Ratings

Source of
Variation

MS DF Pr*

Within .16 187 0

Regression 30.73 1 189.74 .000

Trt Group .68 1 4.21 .042

Ach Group .ao 2 2.47 .088

T x A .O9 2 .56 .570

The results of the 1988 data are almost identical to the 1987 data. These findings have

additional validity since the 1988 study is a systematic replication of the 1987 study. The two

Spring administrations also show small negative effect sizes from pre- to posttest for the students

with mild handicaps. The conclusion again is that the regular students thought less of the

students with mild handicaps after the treatment than they did before the treatment.

Table 13 shows the pre- to posttest effect sizes for both positive and negative friendship

nominations for MH students only. There were no statistically significant differences on any

of the nomination scores between either groups or achievement categories.

Table 13. Pretest to Posttest Sizes for Positive and Negative Friendship Nominations for MH
students only.

Study Period Positive
Nomination

ES

Negative
Nomination

ES

Year 1
Fall 1987 .14 1.05

Spring 1988 -.45 .03

Year 2
Fall 1988 .00 -.20

Spring 1989 .17
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Table 13 contains only two effect sizes of significance. The Spring 1988 score is a -4145

which indicates that MH students received Lawer positive nominations after the tieatment. The

Fall 1987 effect size of 1.05 shows that student with mini handicaps received significantly more

negative nominations after the treatment. These data corroborate the findings from the Play

Rating scores.

RcsardLthistictul.

Are there significant differences between groups in the self-esteem of the students
with MB?

Table 14 contains the results of the Mathematics Self-Esteem test which was given during

the Fall of 1987. The mean scares show proportions of positive attitude towards mathematics

self-esteem. A score of 100 is 100% positive towards mathematics self-esteem.

Table 15 shows the results of an Analysis of Covariance for the Mathematics Self-Esteem

instrument for Fall of 1987. As with the play ratings, an alpha level of 0.1 do:ermined statistical

significance. Based on a 0.1 probability level, Table 15 shows a statistically significant

difference between the two treatment groups. Table 14 shows that the difference favors the

treatment group and that the largest difference is with the students with mild handicaps. The

effect size between experimental and control students with mild handicaps is 0.51 indicating a

moderate increase in self-esteem for the students with mild handicaps. The Spring data for Year

1 shows a smaller increase for mildly handicaps with an effect size of 0.11 (See Appendix B).



1

Table 14. Fall 1987 (Year 1), Mathematics Self-Esteem

Categories Pretest Posttest Adjusted
Means Means Posttest

Treatment Groups Student Ty Pe N (SD) (SD) Means

}Ugh 20 .86 .85 .81
(.10) (.10)

Treatment Group Low 23 .78 .80
(.13) (.16)

Low - MH 12 .75 .83
(.16) (.14)

Total Group Means

MIM.111.11

55
(SD)

High 18

Control Group Low 16

Low-MH 11

.87

111111

.80 .83 .83
(.13) (.14)

.88 .84 .78
(.10) (.11)

.79 .79 .80
(.13) (.16)

.75 .77 .81
(.10) (.11)

imo =111,
Total Group Means 45 .82 .80 .80

(SD) (.12) (.13)
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Table 15. Fall 1987 (Year 1) Mathematics Self-Esteem.

Source of
Variation

MS DF Prob

Within .01 93

Regression .80 1 80.70 .000

Trt Group .03 1 3.14 .080

Ach Group .01 2 1.36 .262

T x A .00 2 .41 .665

Table 16 shows Mathematics Self-Esteem scores for the SDQ instrwnent for Fall of 1988.

Note that the SDQ is a different self-esteem instrument than was used during Yam. 1. The SDQ

was used because it has stronger reliability data and it has a specific section on mathematics self-

esteem.
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TabiL1.6. Fall 1988 (Year 2), Mathematics Self-Esteem (SDQ).

Categories Pretest Posttest Adjusted
Means Mans Posttest

Treatment Groups Student Type N (SD) (SD) Mauls

}Ugh 29 4.15 4.16 3.86
(37) (36)

Treatment Group Law 28 3.50 (3.85) 3.98
I(1.01) (.87)

Low - MH 32 3.65 3.74 3.77

I
(1.04) (1-07)

Total Group Means 89 3.77 3.91 3.87

I (SD) (.98) (.92)

I
High 25 4.33 4.18 3.77

(36) (.63)

I Control Group Low 39 3.28
(

3.48
(1.02)

3.75
.99)

I Low-MH 24 3.27 3.33 3.61
(1.12) (.91)

ITotal Group Means 88 3.57 3.64 3.71
(SD) (1.07) (-95)

ITable 17 contains the Analysis of Covariance data for the SDQ for Fall of 1988. As can

Ibe seen from Table 17 there were no statistically significant differatces and no statistically

significant interaction. There was a small effect size of 0.16 favoring students with mild

Ihandicaps in the treatment group. The Spring data, shown in Table B5 (Appendix B) for Year

I2 on the SDQ shows essentially the same results with a positive effect size between the pretest

and posttest for the students with mild handicaps of 0.22.

I
1
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laige.12. Fall 1988 (Year 2) Mathematics Se if-Esti:ern (SD@) Analysis of Covariance.

Source of
Variation

MS DF

Within .44 170

Regression 66.15 1 149.90 .000

Trt Group 1.11 1 2.51 .115

Ach Group .47 2 1.07 .346

T x A .06 2 .15 .863

As opposed to the Year 1 data, mathematics self-esteem as measured by the SD@ showed

Mile mean score differences between either experimental and control groups or between pretest

and posttest scores. The effect sizes were positive but small.

Research Question 4.

Are there significant differences between groups in the type of teacher feedback to
students?

Table 18 contaids the mean scores of average occurrences per observation periods for

academic feedback for Fall of 1987. Table 19 contains an Analysis of Covariance using the pre-

treatment observations as a covariate. As can be seen in Table 19, there was a statistically

significant difference between the treatment groups on academic feedback. An investigation of

the means in Table 19 show relatively large differences between treatment and control group

scores across academic achievement groups. The largest difference is between low achievers.

The effect size for the difference between scores for the students with mild handicaps is 0.40

which indicates a significant increase in the average occurrence of academic feedback from the



teacher. Table B6 in Appendix B shows similar results. The effect size is 0.67 between the

pretest and posttest mean scores for low achieving students with mild handicaps.

lableila. Fall 1987 (Year 1). Academic Feedback.

Categories

Treatmen Groups Student Type N

Pretest
Means
(SD)

!Ugh 13 1.42
(1.17)

Treatment Group Low 15 1.38
(2.46)

Low - MH 11 .77
(1.76)

Total Group Moms 39 1.22
(SD) (1.89)

High 18 1.22
(1.38)

Control Group Low 15 1,17
(1,28)

Low-MH 11 .58
(36)

Total Group Means 44 1.04
(SD) (1.22)

Posttest Adjusted
Means Posttest
(SD) Means

1.67 1.52
(1.43)

1,93 1.80
(1.83)

1.09 1.24
(1.43)

1.61 1.52
(1.59)

1.08 1.02

(1.07)

.85 .81

(.82)

.55
(.83)

.87
(.94)

.79
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liggc12. Fall 1987 (Year 1) Analysis of Covariance on Academic Feedback.

,v

Source of
Variation

MS DF F Prob

...

Within 1.13 76

Regressim 41.64 1 36.90 .000

Trt Group 8.30 1 9.35 .008

Ach Group .59 2 .52 .597

T x A .64 2 .57 .570

Table 20 contains the Academic Feedback scores for Fall of 1988, and Table 21 contains

the associated Analysis of Covariance table. As with the 1987 data, pretreatment observations

were used as a covariate. There were no statistically significant differences for either main

effect or for the intaaction. The interaction, however, is close with the probability of 0.14.

An examination of the means shows that the average occurrence of acarkmic feedback for the

high and low students in the treatment group was lower than the control group, but the mean

score for the students with mild handicaps was considerably higher than the control group. The

effect size for students with mild handicaps is 0.31 which indicates a small difference between

the treatment and control group students with mild handicaps. The Spring 1989 Academic

Feedback data does not correspond to the Fall data. The Spring data (Table B6) show a slight

decrease in academic feedback occurrences for the mild handicap students from pretest to

posttest.
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lablt2a. Fall 1988 (Year 2) Academic Feedback.

Categories Pietest Posttest Adjusted
Means Means Postteg

Treatment Groups Student Type N (SD) (SD) Means

High 34 L67 2.19 2.25
(1.10) (.83)

Treatment Group Low 33 2.10 1.96 1.87
(1.70) (1.12)

Low - Mil 36 2.14 2.33 2.23
(1.57) (1.42)

IMM1011.1..1 4 .1= ..I=...

Total Group Means 103
(SD)

High 26

Control Group Low 41

lzw-MH 24

Total Group Means 91
(SD)

1.97 2.17
(1.48) (1.16)

1.35 2.41
(1.14) (1.82)

2.11 2.49
(1.48) (2.19)

1.6.5 1.67
(1.58) (1.67)IM ..11.

1.77 2.25
(1.44) (1-97)

2.12

2.58

2.40

1.73

11
2.23



Ighja21. Fall 1988 (Year 2), Academic Feedback.

Source of
Variation

MS DF Pmb

Within 2.29 187

Regression 44.58 1 19.48 .000

Trt Group .65 1 .28 .595

Ach Group 2.79 2 1.22 .298

T x A 5.58 2 2.00 .138

Research Onestion 5.

Are there significant differetces between groups in the quality of teacher feedback
to students?

A check of the occurrences of negative feedback shows that the proportion of negative

feedback in the Year 1 study is less than 0.3%. In the Year 2 study the occurrence of negative

feedback is approximately 1%. Becauw of these extremely low proportions it is not necessary

to analyze the quality of feedback. Essentially all of the academic feedback was either neutral

or positive and therefore the analysis for Research Question 4 answers the questions for

Research Qnestion 5.

iffitaffiLibesilanA.

Are there significant differences in math achievement between the mainstreamed
students and the three categories of regular education students?

Table 22 contains the mean scores for the percentage of correct answers on a fractions

Criterion Referenced Test (CRT) for Fall of 1987. Table 23 contains the results of an Analysis

of Covariance for the fractions criterion referenced test.
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Tabk.22. Fall 1987 (Year 1), Percentage correct on Fractions CRT.

Categories

Treatment Groups Student Type N

Pretest
Means

(SD)

Posttest
Means
(SD)

Adjusted
Posttest
Means

High 20 36.93 90.18 85.22
(31.92) (8.43)

Treatment Group Low 23 29.14 73.00 90.21
(30.59) (16.11)

Low - MH 12 13.3C 65.20 66.82
(12.50) (14.79)

MIIIMININIII1110 1111m

Total Group Means 55 28.52 77.54 74.08

(SD) (29.14) (16.64)

High 18 23.00 31.09 30.01
(12.27) (19.22)

Control Group Low 16 8.33 13.71 16.71

(6.91) (12.70)

Lovi-MH 11 3.99 4.15 8.36
(5.03) (5.34)

Total Group Means 45 13.14 18.32 18.36

(SD) (12.22) (18.13)
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Table 23. Fall 1987 (Year 1), Percmitage Correct on Fraction CRT.

Source of
Variation

MS DF Frob

Wn 160.75 93

Regression 3500.47 1 21.78 .000

Trt Group 65,189.58 1 405.53 .000

Ach Group 2955.28 2 18.38 .000

T x A 43.60 2 .27 .763

There are statistically significant and large differences between the treatment group and

the control group. The control group did not receive instruction in fractions, and tharfote we

would upect little gain from the pre- to the posttest. Then was also a statistically significant

and fairly large difference between each of the achievement groups which also might be

expected. Table Bit in Appendix B shows similar gains for the Spring 1988 study. Figure 3

provides a graphical representation of the gains and follow-up scores for the Fall and Spring

studies. It is of interest to note that the low achieving students with mild handicaps have a

learning rate that is approximately the same as the high achieving students.
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Fall 1987

Pretest

LCWMH

Posttest

Figure 3. Mean percentage score on a criterion referenced test on fractions, 1987 study.

Table 24 shows the mean scores for percemage of correct answers on the Friction CRT

19

for Fall of 1988. Table 25 shows the Analyais of Covariance for Fraction ar for Fall of
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labkr.24. Fall 1988 (Year 2), Percentage Correct on Fractions CRT.

Categories

Treatment Groups Student Type N

Pretest
Mains
(SD)

Posttest
Means
(SD)

Adjusted
Posttest
Means

High 34 15.74 85.14 82.79
(18.79) (13.10)

Treatmatt Group Low 33 5.42 67.57 69.57

(5-77) (22-95)

Low - MH 36 5.16 67.15 69.26
(3.89) (20.20)

Total Group Means 103 8.74 73.22 73.87

(SD) (12.42) (20.77)

High 26 21.05 23.62 19.02

(16.22) (15.52)

Control Group Low 41 7.40 8.26 9.42

(7-80) (9.86)

Low-MH 24 6.21 3.36 5.03
(6.14) (3.54)

Total Group Means 91 10.99 11.36

MENF.MmiallMIMIR

11.16

(SD) (12.29) (13.35)
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labire_21. Fall 1988 (Year 2)

Source of
Variation

MS DF F

r

Within 229.37 170

Regression 4015.47 1 17.94 .000

Trt Group 181,512.23 1 791.36 .000

Ach Group 2563.36 2 11.18 .000

T x A 83.98 2 .37 .694
4

As with the Year 1 study, there were statistically significant and large differences

betwetm the treatment groups and the achievement groups. This trend is also evident in Table

B9 (Appendix B) which reflects the results of the Spring 1989 study. Figure 4 presents a

graphical representation of the CRT mean scores for the second year study.
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Figure 4. Mean percentage score on a criterion referenced test on fractions, 1988 study.

Table 26 contains the mean scores for the Mathematics Subtest of the SAT for Fall of

1987. Only the SAT pretest was administered to the control group students for the Fall 1987

study. SAT pretests were used as a classification variable. As can be seen by compazing the

pre- and posttest means, there was very little difference between the pre- and posttest. This

result is expected because a very small number of items in the SAT Mathematics subtest deal

with Fractions.



I
1 labk.26. Fall 1987 (Year 2), Mean Scores on Mathematics Subtest of SAT, Percentage

I
I
1

1

1

I

Correct.

Categories

Treatment Grs Studentoup Type N

Pretest
Means
(SD)

Posttest
Means
(SD)

-

High

Treatment Group Low

Low - MH

Total Group Means
(SD)

19

22

12

73.28
(8.69)

42.76
(11.44)

36.70
(19.40)

81.58
(10.30)

47.46
(15.20)

36.06
(19.82)

53 52.51
(20.38)

59.11
(23.95)

I
ITable 27 contains standardized test scores for the ITBS and CTBS for Fall of 1988.

Table 28 contains an analysis of the covariance on the standardized test scores.

I
I
I
I
I
I
I
1
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Ighl&22. Fall 1988 (Year 2), Grade Equivalent Sam on Mathematics Subtest of Standardized
Tests (ITBS & CTBS)

Categories Pretest Postttst Adjusted
Means Means Posttest

Treatment Groups Student Type N (SD) (SD) Means

High 34 6.17 6.76 5.02
(.84) (1.44)

Treatment Group Low 33 3.96 4.91 5.38
(.52)

Low - MH 36 3.88 4.59 5,14
(.57) (.74)

.M.1111

Total Group Means 103 4.66 5.40 5.18
(SD) (1.25) (1.43)

High 8 5.62 5.94 4.75
(.50) (1.40)

Control Group Low 30 3.43 4.22 5.22
(.49) (.66)

Low-MH 17 3.51 3.81 4.73
(.46) (.52)_

Total Group Means 55 3.78 4.34 4.90
(SD) (.90) (1.02)
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lablgja, Fall 1988 (Year 2), Grade Equivalent Scores on Mathematics Subtests on
Standardized Tests (ITBS & CMS).

Source of
Variation

MS DF Prob

Within .60 151

Regression 55.08 1 92.26 .000

Trt Group 2.07 1 3.47 .065

Ach Group 2.02 2 3.39 .036

T x A .21 2 .35 .708

There were statistically significant differences between the treatmmt groups and the

achievement groups. An investigation of the adjusted posttest means shows the largest difference

is between the low achieving students with mild handicaps. The effect size for students with

mild handicaps between the treatment and control group is 0.77. The gain from pre- to posttest

for the staidents with mild handicaps (0.71) represents a gain of nearly three-fourths of one year

in a three month period, The data in Table B11 for the Spring 1989 data shows similar results

with m effect size of 0.65 for the students with mild handicaps.

Language Assessment Scales (LAS)

The Language Assessment Scales (LAS) was administered to students who may have

language problems. LAS administration was restricted to the Las Cruces site. LAS testing does

not correspond to any of the Research Questions, however, LAS testing was conducted to help

determine if the treatment differentially effected students with language problems. The testing

revealed that the students likely had little language problems since all students fell into the

middle categories of bilingual (3) or little Spanish (4). Table 29 shows the mean scores on the

Fractions CRT for each treatment group by LAS classification.
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Table 29. Mean scores on the Fractions CRT by Treatment Group and LAS rating.

11111M111111..1111.
Group LAS Classifkation

Bilingual Little Spanish Total
Means Means Means

Treatment 71.26 78.78 75.02

Control 2.36 5.67 4.02

Total 36.80 42.20 39.50

As would be expected there was a large and statistically significant differwce between

the treatment and control group mean scores. There was a moderate but not statistically

significant difference betweal LAS classifications. The Effect Size is 0.43 with a difference

between students who are bilingual and students who have little Spanish. The mean score of

71.26 for the bilingual students is less than the high achieving students received on the CRT and

slightly more than the low achieving and low achieving students with mild handicaps.

Consequently, the bilingual students had little problems with the Fractions instruction. The

students with little Spanish came very close to an average 80% mastery.

A dditionallismarch

One of the Research Associates, William H. Lowry, completed a doctoral dissertation

as part of this project. An abstract of the dissertation is contained in Appendix 13. The

dissertation study primarily investigated the relationship between self-esteem (self perception)

and achievement when the achievement is produced by a direct instructional program. All

regular education students from all classrooms in this study were included in the dissertation

study. Mr. Lowry also conducted observations of program implementation. A graphical
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representation of the relationship between program implementation and achievement is contained

in Figure 5. As can be seen, there is a direct relationship between program implementation and

achievement as measured by the Fractions Criterion Referenced Test.

........................

Adjusted
Percentage
Correct
Scores on
the
Criterion-
Referenced
Posttest

100

90

80

70

60

50

92.8 86.0
86.4

77.5. . 76.9

66.5

51.0

42.3

High Average Low

Implementation Level

Figure 5. interaction diagram for implementation and achievonent group.
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DISCUSSION SECTION

There are numerous reasons to mainstream students with mild handicaps and numerous

professionals and parents who advocate mainstreaming. There are, however, acknowledged

problems with the mainstreaming process. Regular teachers feel the burden of teaching large

groups of children with widely ranging achievement histories, and children face challenges

associated with any type of legislated integration.

The purpose of this project was to help find instructional programs which would help

alleviate some of the problems associated with mainstreaming. It was hypothesized that a

program based on research validated effective teaching procedures would provide added structure

to the classroom, encourage greater teNicher and student interactions, elicit participation by all

students and provide the instruction necessary for high success rates by all studeits; all of which

would help mainstreaming. In designing this project we assumed that greater student interactions

and higher achievement would foster positive teacher attitudes toward mainstreaming and more

positive attitudes of regular students to th* peers with mild handicaps. Some of these

assumptions were sustained by the project findings and some were not.

In gateral, the regular teachers involved in the first year's study were neutral about

maingreaming. The second year teachers were more positive about mainstreaming, but the

teachers in both years of the study maintained their opinions abemt mainstreaming through the

course of the project. On an informal interview basis the teachers reported that they liked the

program because it reduced some of their instructional responsibilities and allowed them more

time for classroom management. On the other hand, the program is quite demanding, and
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requires that teachers spend more time with individual students. As will be discussed later, the

stsdents with mild handicaps did experience additional teacher interactions and did achieve quite

well with difficult to learn concepts. We might conclude that this extra demand on teacher time

dampened any change in opinion on mainstreaming which ma) have resulted from increased

student achievement. A finer analysis of the items of the teacher questionnaires will be made

in an attempt to gain additional insight on this question.

We assumed that if children with mild handicaps showed uncommon achievement gains,

the students with mild handicaps would increase their self esteem and regular students would be

more positive toward their handicapped peers. The students with mild handicaps did show quite

large achievement gains and did increase their self esteem. These changes did not, however,

positively influence peer attitude toward students with mild handicaps. In fict, there is fairly

strong evidence that peer attitudes towards mildly handicapped students declined significantly

during the course of the project. This is one of the more disappointing findings of Cie study,

but we feel we know at least part of the reason for a decrease in positive peer attituda, and we

feel there is a relatively straight forward change that can be made to the program which may

remediate this problem.

We feel the peer attitude problem may be caused by the slower students taking more time

to go through the guided practice portions of the program. The guided practice portions are one

of the stronger components of the program, but they do require each student to complete a

certain number of problems before the program continues. When students are having problems,

the teacher is directed to attend to these problems. This results in extra help for the slower

students, but it also results in the faster students being held up. Because of the highly structured
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nature of the program, students are requited to wait until the teacher resumes the videodisc

instruction. This process can become frustrating for students who complete the guided practice

problems quickly. We feel that changing the classroom structure to a cooperative learning

structure will greatly reduce this problem. In a cooperative learning environment the faster

students would have the revonsibility and opportunity to work with other students in the group.

We are currently conducting research to investigate this hypothesis.

As noted earlier, the students with mild handicaps incrosed their self esteem significantly

during the first year but less so during the second year. Effect sizes of 0.51, 0.11, 0.16, and

0.22 are rot dramatic but imporUmt. They counter a general trod of declining self oteem by

the majority of students with mPri handicaps. We feel the slight increase in self esteem towards

mathematics is a result of the students with mild handicaps receiving increased teacher attention

and maintaining a relatively high success rate on difficult to learn concepts.

Students with mild handicaps made large gains as measured by the Fractions criterion

referenced test. They also made small but significant gains on the standardized achievement test

and received a significant increase in teacher interactions. We believe all of these findings are

interrelated. The increased teacher/student interaction was predominantly academic. This is a

reverse of earlier studies which showed that students with mild handicaps receive a

proportionally large number of tochedstudent interactions but the majority of these interactions

were behavioral or procedural. We feel the highly structured nature of the program contributed

to the increased number of academic teacher/student interactions. We also feel that the highly

structured and tightly designed nature of the program resulted in increased student achievement.

The program is based on theories of direct instruction which advocate small steps to maintain



a high success rate. This method of instruction has been shown in numerous studies to be

effective with students with mild handicaps.

WO regard to the cross-cultural aspects of the study, we found very little difference

baween the Spanish-speaking students and the students who had no potential lanprage problem.

This was true in both the Las Cruces and Ogden school districts. We anticipated a greater

number of students with language problems in the Las Cruces district, however, all the students

who took the LAS showed a good command of the English language. Those students scored as

bilingual on the LAS had achievement results comparable to middle achieving studatts. 0

In general we feel the program was successful in teaching students with mild handicaps

difficult concepts, and possibly a small increase in self esteem will help with future school

experiences. Additional research is needed to investigate a different classroom structure. As

noted earlier, we feel strongly that a cooperative learning environment would greatly enhance

the videodisc program. We believe that programs such as the Mastering Fractions Program, if

implemented correctly and when used in a cooperative classroom structure, have a strong

potential for assisting regular teachers.
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Classroom Integration Questionnaire

The Classroom Integration Questionnaire (from Kaufman, M., Agard,A., . Sentinel, M. I. (1985). Mainstreaming: Learners andtheir environments. Cambridge, MA: Brookline Books.) is one oftwo measures that will be used to assess teacher attitudes toward
mainstreaming.

Teachers will be asked to choose the most appropriate placementfor each chile in a set of 25 items. Teachers may choose from
the following options (a) in the regular classroom, (b) in the
regular classroom all day with supplemental materials and advice,(c) in the regular classroom plus the resource room, (d) in the
special self-contained classroom, and (e) exclusion from publiceducation.

DIRECTIONS

Teachers may complete the checklist and return it within a 2 or 3days. The checklist will be used as a pre- and post- measure of
teacher's attitudes toward mainstreaming.
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Teacher

School

Key
Classroom Integration Questionnaire

MA/ /g"C

Date

Directions: Read each-behavioral description and write the
corresponding letter to the left of each item as follows:

in regular classroom
in regular classroom all day with supplemental materials
and advice

S.-pc. in regular classroom part of the day with supplemental
materials and advice
in special class all day
not for public education

(Write only one letter per item)

111.11MMENIM.M.

1041.

=111M0

1. Although Eric seems very bright doing science
experiments and other activities involving manipulation
of materials, he still does poorly in his reading and
arithmetic assignments.

2. Richard is overly dependent on the teacher. He seeks
out excessive adult attention. He has no sense of self-
direction. He never does anything without being pushed
or prodded.

3. Chuck doesn't seem able to catch on to things as quickly
as most, and needs to have things explained over and
over again; eventually, though, he appears to learn
everything the others do, even though it has taken longer.

4. Florence is immature and oversensitive, likely to burst
into tears at the slightest provocation. She pouts or
sulks if she can't do what she wants to do.

S. Alfred is defiant and stubborn, likely to argue with the
teacher, be willfully disobedient and otherwise
interfere with the normal classroom discipline.

S. John frequently misinterprets simple statements and
directions given to the group; he does better if he can
repeat the directions to the teacher.

7. Doris is absent-minded and a daydreamer; she seems
unusually quiet and withdrawn, avoids others and is
inhibited and restrained in her behavior.

8. Timmy is overly aggressive. He seems to pick fights,
tease and bully other children. He is a poor sport and
argues about rules and decisions.

71 7 ;



I a..,
!MN 0 0.......

9. Jerry does reasonably good work as long as he is left
alone; he becomes extremely tense and anxious, however,
whenever an adult speaks to him. He becomes very upset

II

when he makes a mistake and just freezes up when called
on in class.

.

16.
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10. Dotty is eight; she has difficulty following the class
activities, and doesn't seem able to learn to read at
all.

6 11. Richard is a likeable boy; he makes friends easily and
is very sensitive of how others see him. He is two
years behind his peers in math skills and four years

II 1

. behind in reading.

12. Stella can read orally, but doesn't comprehend the
meaning of what she reads. She can identify all the

II
words in a sentence, but cannot paraphrase the sentence
or tell what it means.

s 13. Martha is a hyperactive child. She is always jumping
out of her seat, running around the room; she can't seem
to sit still for any length of time. While she's

11 i

running around, she annoys and disrupts other children.

... 14. Betty works very rapidly and usual ly is the first one
finished in her section. However, most of ler responses

II

are incorrect.

15. Chester is deceitful, tells lies and cheats in school

II

and at play; he has been involved in several thefts and
is a persistent truant.

16. Sammy, in second grade, can't correctly repeat oral

I e'
directions or correctly repeat a 7-10 word statement
He omits and/or transposes words, can't recite days of
the week, the alphabet or numbers in order.

I'5 17. Judy eventually mutilates or destroys everything that
gets into her hands; her books are marked and torn, tier

II

desk is inkstained and scarred, and she has even managed
to crack a blackboard panel.

18. Carla is a persistent walker, whisperer and notepasser.

15 19. Beth is not able to achieve in any area of academics on
a level with the other children. All areas of academics

11 6:

must be done on an individual basis.

20. Milly is slow to comprehend instructions that involve

II

directionality. She is confused about left-right, up-
down and confuses prepositions (over, under) in her oral
expression.

5111.
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,)< 23. Brenda seems very unhappy and depressed in school. She

11 smile even when she's playing with the other children.
someti es appears to have been crying and never seems to

2

II

24: Billy tends to skip words while reading and needs to use
a moving finger, pencil or other artifact to avoid
omissions.

21. Earl is eight and wears cowboy boots to class because hil
hasn't learned to tie his own shoelaces; he is generally
cheerful and well-behaved, but talks very little in
class and is incapable of doing anything but the most
simple work assignments.

22. Susan frequentky reads words and numbers reversed and
confuses similar words and letters when reading, but
does alright with oral spelling.

114 25. Alan seems to have very few friends. He stays by
himself most of the time watching the other children.
He is never chosen for games and never interacts with
IIother children about his school work.

I
I
I
I
I
I
I
I
I
I
I

'
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A Survey of Teachers' Opinions
Relative to Mainstreaming

Special-Needs Children

Recent legislation requires that chi:dren with special needs be integrated into the
regular clauroom to the extent that such integration b possible. Educators have
long realised that one of the most Important influences on a child's educational
progress is the classroom teacher. The purpose of this questionnaire is to obtain
information that will aid school system In maximising the effectiveness of teachers
with special-needs children placed in their classroom.

Section I: Background Variables
Please cbcfe your response to the following items.

1. Grade kvel taught

2. Number of students in your
class

3. Number of students in your
school

4. Type of school

S. My degree of sueceu to
date in dealing with special-
needs students in the
regular classroom has been

6. The level of administrative
support 1 have received
relative to special-needs
students has been

7. The availability of
additional support wrvkes
for aveommdating special-
needs students-seth as
resource roma. Man=
teacher. remedial reading
teacher, eounseline,
appropriate Marvellous,
materials. etc.bas been

11- tS

1-300

1-3

16-70

301-600

4-6

21-23

601-900

7-9

26-30

901-1200

10-12

31-35

1200+

urban

very

suburban rural

very
low

very

low average high high

very
low

very

low average high high

very
low low average high high

From Unfree. B.. & Cook. L (1979). Mainstreaming: A studyof the variables affecting
teacher auhude. lownal of Sptriat Ethwadon,13(3). 315-324. Reprinted by permission.
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Section II: Teacher Opinions
Please drde the number under the column that best describes your agreement or
disagreement with the followhtg stansments. There are no correct answers; the best

answers are those that honestly reflect your feelings.
Scale: SA Strongly agree D so Disagree

A si Agree SD 1 Strongly disagree

U IN Undecided

1. Many of the things teachers do with regular students in
a classroom are appropriate for special-needs students.

2. The needs of handicapped students can best be served
through special, separate classes.

3. The classroom behavior of a special-needs child
generally requires more patience from the teacher than
does the behavior of a normal child.

4. The challenge of being in a regular classroom will
promote the academic growth of the special-needs
child.

5. The extra attention special-needs students require will

I be to the detriment of the other students.

6. Mainstreaming offers mixed-group interaction that will
foster understanding and acceptance ofdifferences.

7. It is difficult to maintain order In a regular classroom
that contains a special-needs child.

8. Regular teachers possess a great deal of the expertise
necessary to work with special-needsstudents.

9. The behavior of special-needs students will set a bad

example for the other students.

10. Isolatiun In a special class has a negative effect on the
social and emotional development of a special-needs
student.

11. The spedel-needs child will probably develop academic
skills mare rapkily in s special classroom than in a
regular classroom.

12. Most special-needs childreo do not Make an adequate
attempt to complete their assignments.

13. Integration of special-needs children will require
significant changes in regular classroom procedures.

14. Most special-needs children are well behaved in the
classroom.

SAAUDSD
3- 1 2 3 4

5- 3
1 2 3 4

1 2 3 4

5

5

-4 3
V ti 3 7-

1 2 3 4 5

5" 4 S
1 2 3 4 5

1 3- 4- 5-
5 d4 3
1 2 3 4 5

- 3 -
El; S z %

1 2 3

1 2 3

1 2 3

4 5



MI OM IN IS MI MO 11111 On 1111 MI NM MI VII 11111 11111 MN
144 r ilarprotier .11

15. The contact regular clam students have with
mainstreamed students may be handl&

16. Regular classroom teadten have sufficient training to
teach Children with special needs.

17. Special-needs students will monopolize the teacher's
time.

18. Mainstreaming spedal-needs children will promote

MAUD SD
1 2 3 4 5

ecti 5 .2/
1 2 3 4 5

their social hukpendence. 5. 44 3 A- /
19, It is likely that a special-needs child will exhibit

behavior problems in a regular classroom setting,

20. Diagnostic-prescriptive leaching is better done by
resource-room or special teachers than by regular
classroom teachers.

21. The integration of special-nteds students can be
beneficial for regular students.

J
Ln emotional development of the special-needs

22. Special-needs children have to be told exactly what to
do and how to do it.

23. Mainstreaming is likely to have a negative effect on the

24. Increased freedom in the classroom creates too much
confusion.

25. The special-needs child will be socially isolated by
regular classroom students.

26. Parents of a special-needs child present no greater
problem for a classroom teacher than those of a normal
child.

27. Integration of special-needs children will necessitate
extensive retraining of regular teachers.

28. Special-needs students should be given every
opportunity to function in the regular classroom setting,
where possible.

29. Special-needs children aft likely to Mate confusion in
the rc3ular classroom.

30. The presence of special-needs students will promote the
acceptance of differences on the part of regular
students.

1 2 3 4 5

1 2 3 4 5

.1-2,4-4 5
S. 4 3 /
1 2 3 4 5

1 2 3 4 $

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

5.4

1 2 3 4

-4-3-3--4 5
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Pat +hie "ate". lee
Seseig% keee
A Survey of Teachers' Opinions

Reiative to Mainstreaming
Special-Needs Children

Teacher Date

School

Recent legislation requires that children with special needs be
integrated into the regular classroom to the extent that such
integration is possible. Educators have long realized that one of the
most important influences on a child's educational progress is the
classroom teacher. The purpose of this questionnaire is to obtain
information that will aid school systems in maximizing the
effectiveness of teachers with special-needs children placed in their
classroom.

Section I: Background Variables

Please circle your response to the following items.

1. Grade level taught K 1-3 4-6 7-9 10-12

2. Number of students in your 11-115 16-20 211-3.25 2b1j130 311!35
class

IL 3 ir
3. Number of students in your 1-300 301-600 601-900 901-1200 1200+

school

4. Type of school urban suburban rural

S. My degree of success to 1 5
date in dealing with special- very Z 3 Ai very
needs students in the regular low low average high high
classroom has been

6. The level of administrative 1 I;
support I have received very 11, 3 4 very
relative to special-needs low low average high high
students has been

7. Lie availability of 1 IF
additional support services very Jr. 3 11 very
for accommodating special- low low average high high
needs students--such as
resource room, resource
tearher, remedial reading
tiar.%er, counseling,
appropriate instructional
materials, etc.--has been

Edgm.h of stihe 6C, Y.e5ponSC3
will be atom! Cu the awApittev
skeet ciAtseet5. 77 ei;)
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Teacher Opinions

Please circle the numoer under the column that best describes youragreement or disagreement with the following statements. There are nccorrect answers; the best answers are those that honestly reflect yourfeelings.

Scale: SA = Strongly agree
U m Undecided

A a Agree 0 a Disagree
SD = Strongly disagree

SA A U 0 SD1. Many of the things teachers do with regular students 404-masiw4 mis,in a classroom are appropriate for special-needs
514 2') p.,students.

2. The needs of handicapped students can best be servedthrough special, separate classes.

3. .The classroom behavior of a special-needs childgenerally requires more patience from the teacherthan does the behavior of a normal child.

1 2 3 4 5

1 2 3 4 5

The challenge of being in a regular classroom willpromote the academic growth of the special-needs child.5-432./
5 The extra attention a special-needs student requires 1 2 3 4 5will be to the detriment of the other students.

Mainstreaming offers mixed-group interaction that will 4--2-1-4-5.foster understanding and acceptance of differences. 543 /
7. It is difficult to maintain order in a regular 1 2 3 4 5classroom that contains a special-needs child.
8. Regular teachers possess a great deal of the expertise 3mem3 m4w4necessary to work with special-needs child. 543 x
9. The behavior of special-needs students will set a badexample for the other students.

10. Isolation in a special class has a negative effect onthe social and emotional development of a special-needs student.

11.

12.

13.

significant changes in regular classroom procedures.
14. Most special-needs children are well behaved in the iiiNORMISM41114,classroom,

5* 3 2.1

1 2 3 4 5

41104030.4m,'

94 2 2-1
The special-needs child will probably develop academic 1skills more rapidly in a special classroom than in aregular classroom.

2 3 4 5

Most special-needs children do not make an adequateattempt to complete their assignments.
1 2 3 4 5

Integration of special-needs children will require 1 2 3 4 5
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SA A U D SD

15. The contact regular class students have with 1 2 3 4 5
mainstreamed students may oe harmful.

16. Regular classroom teachers have sufficient training 411.41040m04P

to teach children with special needs. 43 X.1

17. Special-needs students will moncrolize the 1 2 3 4 5

teacher's time.

I 18. Mainstreaming special-needs children will promote simmOmeIre
their social independence. 69 32/

19. It is likely that a special-needs child will exhibit 1 2 3 4 5
behavior problems in a regular classroom setting.

20. Diagnostic-prescriptive teaching is better done by 1 2 3 4 5

II
resource-room or special teachers than by regular
classroom teachers.

1

21. The integration of special-needs students can be

beneficial for regular students.

22. Special-needs children have to be told exactly what
to do and how to do it.

23. Mainstreaming is likely to have a negative effect on
the emotional development of the special-needs child.

24. Increased freedom in the classroom creates too much
confusion.

25. The special-needs child will be socially isolated by
regular classroom students.

4041ilmilimer
af 3 2. 1

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

26. Parents of the special-needs child present no greater 4.4114411101140

problem for a classroom teacher than those of a normal 674:3 2.1
child.

27. Integration of special-needs children will necessitate 1 2 3 4 5

extensive retraining of regular reachers.

28. Special-needs students should be given every
opportunity to function in the regular classroom
setting, where possible.

29. Special-needs children are likely to create confusion 1 2 3 4 5

in the regular classroom.
3 2 1

30. The presence of special-needs students will promote limilmemilimet

the acceptance of differences on the part of regular students.

From Larrivee, 8., & Cook, L. (1979). Mainstreaming: A study of the

variables affecting teacher attitude. Journal of Special Education, 13
(3), 315-324.

4m4M4140i,
5* 3
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Name

"Play Rating" Sociometric

Now much do you like to play with this

1 2
Don't like to

person at school?

3 4 5

Like to a lot

II
sossoungussamsuasomimmolusugmunissessironsigimiumwessuessmessisimussissio=

Examples: Louise Blue 1 2 3 4 5

Russel Grey 1 2 3 4 5

3 4 5II

mussessussuessulaslessommunsussoussaussussessmessustaanusanimmungswest

1.. 1 2 21.
. .

1 2 3 4 5

1

II2. 1 2 3 4 5 22. 1 2 3 4 5

3= 1 2 3 4 5 23. 1 2 3 4 5

II4. 1 2 3 4 5 24. 1 2 3 4 5

5. 1 2 3 4 5 25. 1 2 3 4 5

II6. 1 2 3 4 5 26. 1 2 3 4 5

7 . 1 2 3 4 5 27. 1.2 3 4 5

8. 1 2 3 4 5 28. 1 2 3 4 5

9. 1 2 3 4 5 29. 1 2 3 4 5

10. 1 2 3 4 5 30. 1 2 3 4 5

11. 1 2 3 4 5 31. 1 2 3 4 5

12. '-- 1L2 3 4 5 32. 1 2 3 4 5

13. 1 2 3 4 5 33. 1 2 3 4 5

14. 1 2 3 4 5 34. 1 2 3 4 5

15. 1 2 3 4 5 35. 1 2 3 4 5

16. 1 2 3 4 5 36. 1 2 3 4 5

17. 1 2 3 4 5 37. 1 2 3 4 5

10. 1 2 3 4 5 38. 1 2 3 4 5

19. 1 2 3 4 5 39. 1 2 3 4 5

20. 1 2 3 4 5 40. 1 2 3 4 5
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I.
Frienoship Nomination

Name: Teacher Name:
School:

11
1.

2.

3.
4.

5.
6.

7.
e.
9.

10. 1 most like to play with:I 11.
12. 1.
13.
14. 2.
15.
16. 3.
17.

11
18.
19.
20.
21.
22.
23.
24.
25. I least like to play with:
Z6.
27. 1.

II 28.
29. 2.
30.
31. 3.
32.
33.
34.
35.
36.
37.
3$.
39.
40.

88
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Self Percepions in Math

Name Teacher

Date School

Part 1

1. Do you like doing math?

2. In math, do you think you are smart?

3. In math, do you think you are good at figuring out problems?

4. Are you good at solving problems?

5. Do you like solving problems on your own?

6. In math, does your teacher think you are smart?

7. Do you know a lot about math?

8. In math, do your friends think you are smart?

9. Do you think math is fun?

10. Do you like deciding which activity to do at math class?

11. Do you like to do things without being told in math?
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SDQ-I

ADMINISTRATION AND SCORING INSTRUCTIONS

Administration Instructions

The following procedures are described for group administration;
however, the procedures for individual administration are
essentially the same.

o Tell the students that their responses will be kept confidential
and will not be made public. It Is the responsibility of the
exaniner to honor this promise. If some aspect of this assurance
is not applicable, it should be omitted, but these special
circumstances should be noted. These circumstances may affect
student responses.

o Cive a copy of the SDQ-I Questionnaire and a pencil with en
eraser to each student. Help the students complete the
identifying and bsckground information at the tap of the front
page. Make sure that none of the students opens the
Questionnaire until instructed to do so.

o Ask the students to listen and follow along while you read *loud
the instructions on the front page. Do sot allow questions
until after you have read the first sample Item. Students are
often puzzled at the end of the second paragraph but this
puzzlement usually clears up after the examples are given and
explained. It may be useful to bold up the instrument when
reading the third paragraph and to point to the five boxes and
headings before reading the material in parentheses after
Example 1. Briefly pause after reading the instructions for
Exanple 3 to allow students to mark their answers. Very few
students have problems arriving at am answer to bongo 3 and
most understand bow to usrk their answer. Samovar, questions
will not be allowed once administration of the test begins, so
answer all questions now, and make sure the students understand
bow to respond.

o After all students have responded to Example 3, be sure that
they do not turn the page until after you have read the next
paraiiiiriloud. After you read the sentence "Do not leave out
any of the sentences," add the following statements

SE BILL BE GOING QUITE FAST, AND YOU HILL HAVE TO MARK YOUR
ANSWER IMMEDIATELY. THEN LISTEN TO TEE 71EXT SENTENCE. IF YOU
FALL BEHIND, LEAVE OUT THE SENTENCES YOU ROB NOT DONE. LISTEN
TO THE SENTENCE I AM BEADING AND ANSWERIMULT ONE. I =LAWN
YOU TUE AT TEE END TO GO BACK TO An SENTENCES THAT YOU HAVE
LEFT OUT.

Copyright® 1988 by The Psychological Corporation. All rights
reserved. Printed in the U.S.A.
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When you are ready to begin, say, PLEASE DO NOT TALC TUSX OVER THE PACE
AND BEGIN. Once you have started, be sure to stop any talking,
commenting, and deliberate or UnconsCIOUB vocalisation.

o After the students have turned the page, begin reading the sentences in a
clear, loud voice. Read the sentence number before the start of each
sentence. The sentences should be read at a fairly rapid and steady pace(approximately eight sentences per minute). Read the sentence twice
without any pause. Then pause briefly and begin reading the next
sentence. Students may be surprised at bow fast you are reading the
sentences, but they will quickly keep pace. Do not stop to answer any
questions once you have begun reading the sentences.

o After you have completed reading all the sentences, say, NOW I MILL GIVE
YOU A, MINUTE OR TWO TO GO BACK TO ANY SENTENCES MICE YOU LETTODT. DE
SURE YOU NAVA ONE, AND ONL1 ONE, ANSWER FOR EACH SOUITENCE. PLEASE DO
THIS ROL 101124 YOU NAVE COMPLETED ALL TEE SENTENCES, PUT UM PAPER PACE
UP ON WORE= AND WAIT QUIETLY FOR THE REST TOEWLSO. IF 702RE ARE
ANT QUESTIONS ABOUT COMPLETING THE SENTENCES SOLD UP YOUR NAND, AND I
WILL COME TO YOU.

o At this time if there are any questions, go to the individual student. If
a student has trouble understanding a few words or expressions,
paraphrase the expression as best you can without changing the meaning of
the sentence. Aik the student to answer it as best be or she can. If
the student bas trouble with a number of words or expressions or has
another problem which cannot be quickly and easily rectified, simply
indicate tbe problem on the front of the first page and thank the student.

Although problems in administering the SDQ-I are rare, several potential
problems and solutions ar r. presented below to assist the user.

If a student Interrupts you during the administration of the items to ask the
meaning of a word or the interpretation of an item, ask the studeat to wait
until you have finished reading all the sentences. The student should be
encouraged to continue with the other items and leave the problem item until
the end.

It is also possible that a student may eistakenly mark the answer to one or
more items In the wrong place on the Questionnaire. The layout of the SDQ-I
makes this unlikely, but If this happens, simply tell the student to cross out
the incorrect response and substitute the correct response. If this has
occurred for a large number of responses, it may be necessary to transfer the
correct responses to a new Questionnaire.

Many, there nay be a few students who do not keep pace with the
administration, no matter how often they are encouraged to do so. If they
persist eter several reminders, it is best to allow them to proceed at their
own pace. Allow such students time to complete the SDQ-I after all the
sentences have been read aloud, and check to see that they have bad no
problems. Similarly, there may be students who want to go ahead of the
adninistration, particularly if the pace of administration is not reasonably
fast. Once again, encourage them to stay with the group, but *now them to
proceed et their own pace If they persist.

94 10'4!



SCORING INSTRUCTIONS

Responses to the SDQ-I say be scored conveniently using the SDQ-I ScoringIkntsbeet, attached. The worksheet provides for the calculation of individualscale raw scores, total raw scores (Nonacadenic, Academic, and Total Self),and optional control scores. Calculation of each of the scores is describedbelow.

Individual Scale Raw Scores

Complete the identifying information at the top of the SDQ-I Scoring andworksheet by copying the information from the front of the child's SDQ-IQuestionnaire.

First, score the individual scales. In the first section of the worksheet,
under the name of each scale there is a column of item numbers that comprisethe scale, blanks In which the child's item scores should be recorded, andItem means (in parentheses). Using the child's Questionnaire, find the
child's respooses for items 3, 10, 24, and so on down the column for the
Physical Abilities Scale. Convert the child's response to each item into oneof the following scores: False 1, Mostly False go 2, Sometimes
False/Sometimes True 3, Mostly True 49 and True m 5. Write the
appropriate score for each item in the blank after the item number. Repeatthis procedure for the seven remaining individual scales and record theappropriate score for each item in the blanks provided after the item numbers.

Then sisply sum the scores in each column to arrive at the individual scale
raw scores. For example, sum the scores for Items 30 109 249 32, 40, 48, 56,and 64 to arrive at the raw score for the Physical Abilities Scale. Write thesum for each scale in the blanks labeled "Individual Raw Scores" that appearbelow each column of item numbers.

If on the Questionnaire, the child omits three or fever responses, the nean
response for the missing item should be substituted for the missing item
score. Item means are listed in parentheses following the blanks next totheir respective item numbers on the worluiheet. If there are four or more
responses missing, the responses either should not be scored at all or should
be interpreted cautiously. When a scale contains an item mean, the sum of theitems will not be a whole number; therefore, the sum should be rounded to thenext whole number.

Users are cautioned to make certain that each item has been translated into
the correct score and has been written in the blank next to the correct item
number. In addition, as each individual scale score Is summed, it should be
checked by recalculating it to avoid errors in addition. Also, note that for
each scale the lowest possible raw score is 8, and ee highest possible rawscore is 40.

Total Scores

The individual scale raw scores are used to calculate the Total Academic,
Total Nooacademic, and Total Self raw scores.
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Four of the individual scale raw scores (Physical Abilities, Physical
Appearance: Peer Relations, and Parent Relations) are used to calculate the
TOtal Nonacademic score. Three of the individual male raw scores (leading,
Math, and General-School) are used to calculate the Total Academic score.
These two composite scores sre used in turn to compute the Total Self score.

To calculate the Total Nonacademic score, copy the raw scores for the Physical
Abilities, Physical Appearance, Peer Relations, and Parent Relations scales in
the appropriate blanks in tbe section labeled "Total Nonacademic" on the Score
Calculation and Summary page. Then sum the four raw scores and write the
total in the space labeled "Total." Finally divide the total by four and
write the result in the space labeled "Total Nonacademic Raw Score.'

TO calculate the Total Academic score, copy the raw scores for the leading,
Math, and General-School scales into the appropriate blanks in the section
labeled "Total Academic." Then sum the three raw scores and write the total
in the space labeled "Total." Finally, divide the total by three and write
the result In the space labeled *Total Academic Raw Score."

Finally, calculate tbe Total Self score. To do so, copy the Total Nonacademic
and the Total Academic raw scores into the appropriate blanks in the section
labeled "Total Self." Then sum the two composite scores and write the total
in the space labeled 'Total." Divide the total by two and write the result in
the space labeled 'Total Self Raw Score."

Again, users are cautioned to double check these calculations to avoid errors
in addition or division. The possible range of scores can also serve as a
check. For each total score (Total Nonacademic, Total Academic, and Total
Self), the lowest possible raw score is 8 and the highest possible raw score
is 40.
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3A M 11.
SELF DESCRIPTION QUESTIONNAIRE - I

Name ettid Aftt. Otke Scrl Girl

Age School Teacher

Grade/Year

This is a chance to look at yawed'. it is not a test There are no right answers and everyone will have
dffeent answers. Be sum that your answers show how you feel about yourself. PLEASE DO NOTTALK
ABOUT YOUR ANSWERS WITH ANYONE ELSE. We wig keep your answers private and not show them to
anyone.

When you are mady to begin, please read each sentence and decide your answer. (You may read quietly to
yourself ea I read aloud). There are five smoothie answers for each question 'True% "False", and three
answers in between. There are five boxes next to each sentence. one kw each of the answers. Theanswers
are written at the top of the boxes. Choose your answer to a sentence and put a tick (4in the box under the
answer you choose. DO NOT say your answer out loud or talk about it with anyone else.

adore you start them are three examples below. Somebody named Bob has already answered two of these
sentences bc show you how to do it. in the third one you must choose your own *newer and put in your own
tick 14.

1. like to read comic books.

lifoo
SOME-et,42$61 TOES

3. 033 5 MOSTLY FALSE
FALSE FALSE SOME-

TUNES
TRUE

1. =1E=

MOSTLY
IRE MX

17.= C-_3 1.
(Bob put a ick in the box under the answer 'TRUE°. This means that he really *as knead comic
books. If Bob did not We to read comic books very much, he would have answered 'FALSE" or
'MOSTLY FALSF.)

2. In general, I am neat and tidy 2.1 =1 0E11= =1 2-

(Bob answered 'SOMETIMES FALSE, SOMETI MES TRUE° because he is not vey neat, but his not very
messy either.)

3. I $te to watch T. V 3. NMI =1:4-6
(For this sentence you have to choose the answer that is best for you. First you must &aide if the
sentence is 'TRUE° of 'FALSE° or somewhere in between. if you really Ike to watch TN. a lot you
would answer "RUE" by putting a tick ln the last box. If you hate watching T.V. you would *new
'FALSE* by puttirkg a lick in the first box. If your answer is somewhere in between then you would
choose one of the other three boxes.)

If you want to change an answer you have marked, you should cross out the tick and puta new tick in
another box on the same line. For all the sentences be sure that your tidt Is on the same fine as the
sentence you are answering. You should here one answer and only one answer for each sentence. Do
not leave out any of Om sentences.

If you have any questions, put tm your ha,-.1. Turn over the page and begin. Once you tine started,
PLEASE DO NOT TALK.

Copyrigh01988, by The Psychological Corporation. AP rights reserved. Printed in the U.SA



I'm good at all SCHOOL SUBJECTS

2. I get good marks In READING

hate MATHEMATICS

I have lots of friends.

I e*y doing work In all SCHOOL SUBJECTS. .

I Ike READING

Work In MATHEMATICS Is easy for me

I make friends easily

I get good marks In all SCHOOL SUBJECTS

rm good at READING.

I look Ibrward to MATHEMATICS

IemollePOI1 hate all SCHOOL SUBJECT'S

13. I am Interested ki READING.

14. I get good marks In MATHEMATICS

15. I get along with other kids easily

16. I team things quickly In all SCHOOL SUBJECTS.

I am Interested in MATHEMATICS,

18. I am easy to Ike.

19. I am Interested In all SCHOOL SUBJECTS

20. I enjoy doing work in READING

21. I learn things quickly in MATHEMATICS

22. Other kids want me to be their friend.

Work In READING Is easy for me

I like MATHEMATICS

1.

SOME-
TIMES

mosTLY FALSE MOSTLY
FALSE FALSE SONE- TRUE IRE

INES
TRUE

I L1]L_ ]Ei
MIN C:= C=0

3 C=
4- C=0 =3C=3 E= 45.=1= 1= EV=E= 5IøJ[ J[]6.

1.

3.

7.

6.

1=]
MOM

9. 1:=DCZ:3
0- =3
11- I= =I EMI Can

f=3 1=1
13.= EZ

IMAM

12.

11 .

12.

19.

MEI

18.

19.

20.

21.

24.= =1:27-3 24.
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1

25.

I 3 a

vs/ st 28.

29.
toi r

hate READING.

Ci) I enjoy doing leak in MATHEMATICS.

/ 3 33. Most other kids Ike me

I have more friends than most other kids. .

I look famed to ifl SCHOOL SUBJECTS. .

I look Towed to READING

I'm good at MATHEMATICS

I am popular with kids of my own age

Work in all SCHOOL SUBJECTS is easy for me

34. I Ike all SCHOOL SUBJECTS

35. I learn things quickly In READING.

=kW-
ThMES

MOSTLY FALSE MOSTLY
FALSE FALSE SOME- TRUE ME

Ta4ES
1RUE

25.1:321 =3 CD I= 26
26. (=I 0E3 I= 26.
V.=
28. C:=01= C=3 MN 2a
29.

amo r130.

31. an=1=== 31.
3e. NM =DE= =3 CZ:=33P-
33.1== IMO Ein= 33.

34- CZ:3 11111 134.

35. 1=1 =3 anal 35.

1
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Obsenatian.suidtlinsi

General Guidelines for Oixervers

Before you go into classrooms for the first time, you need to be briefed on several

important points concerning your behavior while in the schools. You should read the

information herein carefully. Adhaing to these procedures not only helps insure good data

quality, but also helps you gain and =Win cooperation and good will from school personnel.

1. You need to understand that the data you collect should be a representative sample

of =mg classroom functioning. Anything that interferes with classroom activity (such as the

presence of an observer) is apt to bias the data. Therefore, you should try to minimize the

effects of your presence in the classroom.

The most important thing for you to remember is to remain as inconspicuous as possible.

You should sit where you will not hamper or disrupt classroom activities. Try to sit where you

are able to wee and hear what goes on in the room, but at the same time place yourself with

discretion. it is important that you be able to see student faces. Sitting up front by the teacher's

desk may give you an excelled view of the teacher and the students, but would be very

awkward; you are likely to become the center of attention, and may be in the way of the teacher

and students. Try to sit at the side of the room at an empty desk or at a table.

Remain seated; do not stand up or walk around the room. Avoid malthag the students

or teachers feel self-conscious by craning your neck to see or by staring at them. Nothing is

more apt to inhabit the behavior or the teachers and students than the feeling that they are being

"watched*. Of course, you should never eat, smoke cigarettes, or engage in any other

inappropriate behavior while you are in the classroom. Anything that you do which draws

atiention to yourself will disrupt the normal functioning of the class and should be avoided.
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2. Be in the classroom before the bell rings or the lawn has officially begun. Arriving

late and walldng in during the lesson invariably disrupts the on-going activity to some extent.

Also avoid leaving the class early, not so much because it will bias data collection, but because

it shows a lack of consideration for the torler.

3. Also consider appropriate dras. Remain inonspicuous. Loud, sloppy, or revealing

clothing not only draws attaltion, but may also offend some teachers or principals. Clothing

should be clean, neat, and fairly conservative. Since dress standards vary widely, a good rule

of thumb is to dress as the teacheis in the school do.

4. Another important point involves your relationship with teachers. Always try to be

friendly and considerate toward teachers. Introduce yourself to teachers the first time you

observe in a class, and when you leave, thank them for their cooperation. Who) you return

many times to the same class, teachers will get accustomed to your presence, so a smile or wave

when entering or leaving is all that will be =wary to maintain a gatistaiond relationship.

An overly friendly relationship between the teacher and coder could cause a change in the

tvacherts normal behavior in the classroom. kieLa talk to the teacher about other teachers or

students. Ali data collection and coder observations are zadanial.

Teachers should be notified well before when they are to be observed. Give a weekly

schedule to each teacher. Also notify teachers well ahead of time regarding clangs in the

schedule. Take the initiative to call the teacher to ensure that your next observation will be as

scheduled. Do not observe the class during tests and special, non-math activities. Request a

new seating chart from the teacher each time s/he changes student seating. rmvide your

telvhone number to the teachers you'll be observing, and ask for theirs - keep your lines of

communication regardine scheduling open.



5. Minimize personal interactions with students. Do not try to make friends with the

students or engage du= in conversation. Many students are curious as to why coders are there

and what they are doing. Always respond to direct student questions, but in a way that does not

encourage further contact. A brief response to students such as *I am here to observe,* usually

will satisfy them. After a while, students usually become accustomed to your presence and pay

little attention to you.

6. Avoid being drawn into class activities by the teacher or students. DO not help

students with their school work or in any way assume a teaching role. If a teacher attempts to

inchmle you in classroom activities, or to put you in charge of the class while s/he leaves the

room, speak to the teacher as soon as possible, explain that your helping the studaits is

incompatible with good data collection.

7. Teachers may question you about the observational system and the goals of the

research project. Some teachers ask questions simply out of curiosity; others do so out of

anxiety, or the fear that they are being *evaluated*. Inform the teachers that they should direct

all questions to the project direction. Let them know that you are not aware of the specific

research goals. Do not discuss the observation system of coding sheets with teachers or

stucktnts. Be polite, but fum in directing them to the project directors for answers to their

questions.

8. One of the primary concerns of teachers and principals regarding research projects

in their school is that data collected will be kept strictly confidential. To ensure that this is the

case, mind several "don'ts*: J. &Ilia to any teacher or principal about other teachers or

students. 2. don't talk about teachers or their students with other observers, and 3. don't ft&
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about teachers, students, or the research project outside of work-related discussions with project

staff.

9. Take these conventions into class with you during the Uaining period in case you need

to refer to them. If a novel type of interactiat or event occurs, note it on your coding sheet,

describe it on the back of the sheet, and discuss it later during a project staff meeting.

During actual data collection, any irregularities or special problems encountered while

coding should also be noted and discussed later with the project coordinators. If these special

situations are found to affect the data quality, we will update this set of conventions.

10. Ensure that you take titne to tidy up your coding sheets after the math lesson (either

in the classroom or in your car; please do the tidying up ASAP after the math lesson). Always

check your sheets before turning them in to your coordinator. Complete all idatification

information, such as teacher, page number, date, etc. Also, scan the data for incomplete coding

or mistakes. This is very important; extra effort on your part will save time during data

tabulation, and may prevent the loss of valuable information.

11. Always take along plenty of coding sheets when collecting data. Use a pencil, not

gen, while coding, so that you can correct mistakes easily.

12. Keep your site coordinator/scheduler infiormed of mg personal schedule weekly.

If changes occur - please call the coordinator and, if necessary, other observers and the teacher.

13. Ltd the site coordinator and Ron or Bill know if a teacher is to be absent more than

a day or two. We'll probably have to make adjustment in coding.

14. Encourage the teacher to use student first names, and last names for students with

the same first names.
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Teacher Child Dyadic Interaction Observation System

The Observation System was adapted from a system developed by Jere E. Brophy and

Thomas L. Good in 1969 while they were at the Research and Development Cater for Teacher

Education, University of Texas at Austin.

Interaction is defined as:

1. occurring between a teacher and a studait or group of students (not between/among

students)

2. A *complete* interaction can be coded only after

a. P, B, A, or V, N; has changed (a change in + ,o,- may or may not be the

basis for a "complete interaction)

b. the student with whom the teacher is interacting changes

C. the content or thought of the interaction has changed (e.g., from the

pmblem #1 to problem #2 in the workboolq even if the next interaction

is with the same student).

AND

d. a student(s) has acted or respcmded

AND

e. the =had= responded to a student(s).

An *interaction* can be initiated by: 1. a student(s), 2. the teacher, or '3. an outside

actor, object, or event (e.g. the principal enters the room and speaks to the childrem). We have

codes for 1 and 2; 3 can be described briefly in the *comments* column.



The observation sheet has six columns a. group prompt, b. type, c,

voluntralnominated, d. directed, e. quality and f. comments. A breakdown of the categories

and definition follows.

I. GROUP PROMPT

The °OR is circled when intvraction is between the tatcher and the entire class. That is
all or most of the students interact with the teacher.

IL TYPE

1. Procedural (P)A procedural interaction has to do with housekeeping chores, e.g.,
seeking permission to go to the resboom, passing out pencils, and reporting
nonacademic assignments.

2. Behavioral (B)A behavioral interaction refers to the student' social behavior
i.e., misbehavior and good behavior.

3. Academic (A)An academic interaction is one that is math content-related. It
includes those contacts that have to do with the instructional presentaticms and
student's completion of seat work, homework, or other academic assignments.

TN= are certainly gray areas between/among categories (e.g., P, B, A).
Procedural and behavioral interactions gm occur within academic work. (See
below).

Turn to p. 5 or youi workbook - academic

Answer problem I, John... - academic

Fred, go sharpen your pencil... - procedural

How many of you missed number 4...- academic

Let's move on to language arts....- do not code, this
begins a *non-math' lesson

(Note: the above are only teacher prompts which let to interactions . . .)

M. VOLUNTEER/NOMINATED STUDENT ACTION

I. Volunteer (V)A volunteer action is initiated by student. Code 'V* anytime a
student(s)
a. approaches the teacher



b. raises her/his hand - whether as an initiation of an interaction or in
response to a teacher question or comment

2. Nominated (N)A nominated intesaction is initiated by teacher. The teacher calls
on a student(s) who has not volunteded.

IV. DIRECTED TO

When an individual student or "small* group of students interacts with the tewher, write
the name(s) of the student(s) in the *Directed to* column. If the small group(s) is
located in vecific areas of the classroom, it may help to circle the avea on your salting
chart (put a letter--*A*, "1/09 etetin the thrcle and a conesponding ktter on the
appropriate coding line), for reference when you are tidying up your code shed after the
math lesson. As you tidy up, fdl in the names.

When a student initiates the interaction, indicate such by *T by Becky* in the °Directed
to" column.

V. QUALITY

I. POSITIVE (+)A positive teacher response refers to one that is posed in an
accepting manner. The interaction will probably involve words, intonation, or
action which indicates mist.

2. Neutral (o)A neutral teacher response refas to one that is posed in a matter-of-
fact manner.

3. Negative (-)--A negative =cher roponse refers to one that is posed in a critical
manner.

Since we cannot know how a given child will perceive a response by the teacher, code
*quality" as perceived by an %vane" child in this classroom. When coding
quality(+,o,-) be sensitive to the words, intonation, body language, and the context of
the interaction. When coding a machine interacticm (M) you do not need to code quality
(+,o,-). (see sample sheets)

VI. COMMENTS

Your notes in the comment column can be csitical to reliability comparisons. Put
descriptive comments or partial quotations in parentheses and line out if no interaction
occurred, e.g.,

(Tcirculating)
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Other descriptive comnutnts aside from interactions might include: (M instruction) (T
directions) (fire drill) (10:22 a.m.) ('T observing from disk) NOTE: Thew types of
"description" require no coding of columns 1-V.

*C" under "comments" indicates a choral response by all or most of the students.

Vesbal comments by the teacher can be abbreviated, e.g. "Cor" can be used for
'cured', Rt for "right", Ok, etc, (note abbmviations and what they stand for at the top
of the comments column) >

Put "NC or "T" in the "comments" column when the machine medium or teacher reacted
to the student(s).

Use "NC" in the commits column, if the teacher makes no verbal comment.

Sepatate A (= aide) X from T (= teacher) codes when an aide and teacher are equally
win darge.

Response types requested by the Mastering Fractions program or by the teacher will
probably be one of the following: WB - work in your workbook or LP - work on lined
paper. The teacher or disc program may deo ask for a choral response C, or the
teacher may request a respom from a student or small group of students.

NOTE: WP, LP, and C (i.e., what the students do) in the "comments" column. For
example Q, hi, WB - the program tells the students to work problem 3). NOTE:
student name(s) in the "Directed to" column.

DIRECTIONS

Complete tlx top section of the observation fonn before you enter the classroom (see
sample coding sheets) >

The "start" and "stop" times are important for data analysis. Any time you have an
opportunity to include a time, write it to the right of the comments column (see sample
sheets).

Note, by name, on a coding sheet separate from your observation sheet, the names of
students who are absatt from the math lesson - whether because of illness, testing,
pullout programs, discipline, early bus, or whatever; and why they are absent (if you can
unobtrusively determine the information).

Use the bottom and 'Jack of the coding sheet for general comments of your own
regarding...

a. problems you encountered.
b. general impressions of the math lesson



c. explanations of new types of intmactions you encountered, and how you
coded the interaction (this procedure is extmmely important to tmsure that
we observers are coding consistently).

d. Magadan of information to a language other than English.
e. comments to you by the ttscher

Classes may have °teacher aides" who are student teachers, older students, teacher aides,
etc. Code tin teacher chaise% NQTE it if an aide also helps students in
"comments*, unless the responsibility is equally shared.

Code the teacher who is consistently "in charge* of the math class. Let Ron and Bill
know if a student teacher or substitute teacher is in the clus - note this fact on your coding

sheet for the day.

Begin your coding at the first mention of the math lesson, this would normally be a
procedural remark such as "Okay, let's take a look at your math homework.' If you aie
coding with a fellow observer, communicate that you are beginning with a nod to each
other.

As you observe, prioritize what you are looking for as follows. Record. .

a. the child's name(s) and whether the interaction is "V" or "N"
b. whether the interaction is P, B, or A.
c. whether it is +, o, or -

NOTE: b. and c. usually require that the interaction be "complete" before they can be
coded.

For all codes it is nectssary that you wait until the teacher has made some response to
code the quality column....

Therefore, you may begin coding an interaction event only to find that the interactios has
evolved - This may spread your coding over sevesal lines. If this occurs, group ({) and
check ( ) those lines representing a single interaction. (see sample sheets)

If a lull occurs - code descriptive information in parentheses, e.g., (T-circulating), (10:25
a.m.), etc.

Complete your coding of an interaction only after the tatcher has responded to a
student(s)'s action.

Code an interaction only after the machine or teacher requests a response from the
students and the 1V1 or T reacts.

Code an intesaction as "T" or "M" depending on which entity responds to the student(s)
response.



When the T or M bmins to speak to the students, code Q. At this point you may or may
not have an "Interaction'.

If the teacher interrupts the machine to initiate and complae an interaction, code as a
"Tw/student intaaction.

If the teacha explains something, Ihm the pmgram asks for a response and completes
the interactico, code as a "le/student interaction.

When SI is coded, WV" or "N" is necessary. Use wV" or *N" to code single or small
group student actions (not choral actions).

When the umber repeats the disc command and asks for a group/student response, then
reacts to the response, Code: Q, A, T, and do code the quality of teacher response.

NOTES:

1. Keep your visits in a given classroom random. That is, a given observer

shouldn't go to the same classroom every Tuesday at 10:00 a.m. Of course, you are always

observing math lessons which are non-test periods.

2. These observations are int teacher student evaluations.

3 Code with another observer at least once pa week to check and maintain

interobsaver agreements.

4. If a fellow observer cannot make an observation, communicate and cover!

5. If the teacher notes an error in the Mastering Fractions program, note it on your

coding sheet - provide the disc side (1, 2, 3, 4, 5, or 6) and frame number. Press firmly with

your pencil and wriM as neatly as you can, given the pace of the classroom action.

6. Don't change your coding when you do training and agreement (reliability)

observations. Mark them in colored pen or pencil so that disagreemras can be honed out.

7. Go over your observation sheets after the math lesson to group multiple coding

lines which actually constitute gne interaction (see sample sheds).
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CONVENTIONAL CODINGS AND EXAMPLES

1

If the prompt is narrative, code (for example)
Li; A; ;---; M. 11)

If it results in an interaction, code (for example)
Q; A; John; .±; 'How many?'

or
fi; A; ; a; T, c

(See sample Sheets)

Code the following as a gage interaction.

teacher to the class 'What's 2+3"
(Students raise their respective hands)
(Teacher calls on John)
John "6?"

Teacher "Think about it.'
John "Oh, 51"

Code as:
A; John; .±.; (Comment).

It I 1)1 0,1 .I: s.i.;.*:

1. videodisc presents - no response requested (narrative; broadcut) no code.

2. videodisc asks for a choral response, students respond, disc says myes".fi M C

3. *tacher prangs - no response requeged of student no code

4. teacher presents/questions, choral student response, the teacher responds No.k."
P,B, A, T +,o,- C

5. teacher presents/questions, identifiu student, no responsecode carefully -
(teacher may go on to another student minimum to this child).

6. teacher presents/questions the class, choose from respondents, studemt responds -
-code PBA; N; student name; +0-; Q; T, comment

7. teacher presents/questions the class, choose from respondents, student responds
code PBA; B; student name; +o-; Q; T; comment

111
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B. teacher interacts with a small group of studentsQ, Names, etc.

Checking Workbook

1. videodisc presents, calls for students to check workbook Q M WB

2. teacher presents; calls for stuthmts to check papen T LP

3. etc.

Cherckinglinalissuank

1. videodisc presents; calls for students to check papers Q M LP

2. teacher presaits; calls for students to check papers Q, T LP

3. etc.

Child Initiated Action

1. student requests - teacher responds code PM V T by student name +o-
comment

VIDEOTAPED SAMPLE CODINGS:

Included is a set of coding sheets for the 23 min. videotape of a teacher using Mastering
Fractions, Lesson 1: and for the 33 minute videotape of a teacher not using the disc on pp. 14

ff.

* Code the teacher who is 'in charge' of the class.
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[CLASS DATE / / START ELAPSED

EVENT OBSERVER STOP PAGE OF

DRECTEDIa

V N

0 PBAVN
.PBA
P O A

P O A

P B

P B A

ts

comkesirs

o

o -
+ 0 -

o -
o

-

+ 0 -
o

o -
+ .0

-

P A -

P--

P BA VN 0 -
4rs 0 7,

0 PO* VN + -

.z frft?.,4*

PBA VNT + 0 -

N + -

+

N + 0 -
+ 0

N 0 -
, 0

N + -

O -
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Mastering Fractions Mastery Test

Name
Date

Pretest
0 Posttest

A. Wine the traction tor each picture end the total.

1.

2.

B. Circle th correct answer.

4 more than one
wale one1.

5
2. equals one

I less than one

more than one
3. 6 CingrO

6 less than one

4

C=MU)

1 2 3

rFiSian time

nish time

Total time

Teacher
School

C. Multiply end write the answer.

1. (2)

2. 3 x 3
15-. 1

3.
3 4

X
4 2

IMO
111.

6

5

1 Copyright Systems Impact , Inc , 1986 1 2



me us as is ma au am ems us as au us um so MIN on so am am

D. Follow the directions for each part below.
a. Write the missing numbers.

1. 5 / Fri 2.msrJ = 18

2 01 =
3 v7/ 21

2
=

12
6

4. .1. 16

ISI v4i

O. Complete each equation.

1 . 2. 2
21

3.

b. Write the

1. 4

missing whole numbers.

a.

1.

2.

3.

aMM.

I=me

4

2.
C71

2003.
200

1

C. Circle each fraction that equals 3.

1.

1 2 5

3. 3
9

2

1 600

Fill in the boxes.

2

4 =

Eil
7

9

6

lii 5

Copyright Systems Impact, Inc., 1986
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E. Follow the directions for each of the
number fine problems,

2.

0

8
4 E
2 3 4 5

Fill in the boxes with the fractions far the whole numbers.

Put an X on the number Me where the fraction 6 should be
4

6

3

9

3

o 4
1 2 3 4 5

FM in the boxes *Os the fractions for the whole numbers.
5Put an X on the number line where the fraction should be
3

0

wwOomo,

1 2 3 4 5

FIR in the boxes with the fractions for the whole numbers.

Put an X on the number line where the fraction 5. should be
1

2 7 3

411111

F. fill in the boxes with the correct number.

1. Write the first common number for 9 and 7.

2. Wdte the first common number for 2. 10, and 4.

a Write the first common lumber for 8 and 2.

63
a

171

Copyright Systems Impact , Inc. , 1986
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G. Follow the directions for each pert below.
a. Write the first common number for the denombialors. c. Work each problem.

1. 1 2. 3.

3
4

1

2

1.
3

2.

4

2

3.

6
2

1 4

+ 2
5

+ 1

4

5 2 3
6

3 11 1 10 1 1125-or5-
12 35

b. Work each problem thatcan be worked
Manaylia.sallaa,

OD 1

3
4

46.

a

3
6-""

=11wr
4

8

4

7
5

4,1=VMMININO

4

*Note: or any equivalent fraction
d. Work each problem.

1. 2. 3.1 3 2
3 5

3
4

1 1

2 2

1
3+ "7" +2--4

3 19 3
or

15 1 121 or
-4- -17 3 7 -7 1 or

*Note: or any equivalent fraction

Copyright Systems impacts 1hc.. 1986
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H. Follow the directions for each part below.

a. Write each fraction as a division problem.
then write the mixed number that ft equals.

1.
31 3 1-31-- 10 1

3 3

I. Write each mixed number as a fraction.

1.

2.

1
3
5

2
2. 3

27 10 r2r- 2 lo--7
10 3.

3.

29
4

4 ) 29 7

b. SimplNy these fractions.

1' 12 3

2.

28 7

4
10

15
40

5

4
1

6

5

23

3

25

6

Cnnvrinht %Wm% lmnart . I fir OK



.1. Work the problems.

1.

2.

3.

5

3

K. Work each problems. Simplify each answer 11 you can.
Write each answer as a mixed amber If pu can.

1 1.
1.

2,

3.

4.

5.

11110M

5

=NO

37

3

1111.1

mollimmob

21
.F9

2
.W.E.NN

6

s.

3 MEMNON.

3
8

4

1

2
'MAMMON

5 1

4 X 1
6

inms,0111

4111111111111

2 4I
3 " 5

3
4 I + 2

9
24 -4-

4

18

44 a 7
6 3

62
15 a 4

15

= 17 a 4
4 4

Copyright Systems Impact, Int., 1986
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IMAM. Spring 1988 (Year 1), Play Ratings

Categories Pretest Posttest ES
Means Meal 3
(8D) (SD)Treatment Groups Student Type N

High 18

nutmeat Group Low 16

Low - MH 11

Total Group Means 45
(SD)

Table B2. Spring 1989 (Year 2), Play Ratings.

3.33 3.37
(.55) (.60)

2.68 2.61
(.61) (.70)

2.78 2.52 -.50
(.52) (.69)

2.96 2.89
(.63) (.76)

Categories Pretest Posttest ES
Means Means

nutmeat Groups Student Type N (SD) (SD)

}Ugh

Treatment Group Low

Low - MB

Total Group Means
(SD)

26 3.15 3.00
(.56) (.58)

41 2.97 2.93
(.64) (.74)

24 2.98 2.83 -.23
(-64) (.68)

MMIINWII=1

91 3.02 2.92
(.62) (.68)



lable 133. Spring 1988 (Year 1), Mathematics Self-Esteem.

Categories Pretest Posttest ES
Means Means

Treatment Groups Student Type N (SD) (SD)

High 18 .84 .92
(.11) (.0S)

Treatment Group Low 16 .79 .84
(.16) (.09)

Low - MH 11 .77
(.11)

Total Group Means 45 .80
(SD) (.13)

.78 .11
(.14)

WIIM=IIIMME1

.86
(.11)

latkikl. Spring 1988 (Year 1), Mathematics Self-Esteem (SDQ).

Categories

Treatment Gawps Student Type N

High 20

Treatment Group Low 34

Low - MH 22

Total Group Means
(SD)

76

12.3

1. 3 7

Pretest
Means
(SD)

Posttest
Means
(SD)

4.16 4.25
(.63) (.90)

3.34 3.32
(.99) (.95)

3.25 3.44
(.86) (-92)

3.53 3.60
(.94) (1.00)

ES

.22



Table B5. Spring 1988 (Year 1), Acadanic Feedback.

categories

Treatment Groups Student Type N

Pretest
Means
(SD)

Posttest
Means
(SD)

HIgh 18 1.11 1.17
(1.28) (1.28)

Treatment Group Low 15 .71 .90
(.89) (1.00)

Low - MH 11 .52 .98
(.69) (1.89)

Total Group Means 44 .82 1.03
(SD) (1.04) (1.35)

Table 36. Spring 1989 (Year 2), Academic Feedback.

ES

.67

categories

Traitment Groups Student Type N

Ifigh 22

Treatment Group Low 37

Low - MH 22

Total Group Means
(SD)

11.11,

81

124

1 3 S

Pretest
Means
(SD)

Posttest
Means
(SD)

1.95 1.90
(1.50) (.97)

2.90 2.00
(2.10) (1.31)

2.35 1.82
(1.87) (1-36)

2.50

AMMI=.1=1111

1.92
(1.91) (1.23)

ES

-.28



=tin. %ring 1988 (Year 1), Percentage Correct on Fractions CRT.

Categories

Treatment Groups Student Type

Pretest
Means
(SD)

Posttest
Means
(SD)

Nigh 18 31.09 92.20
(19.22) (8.21)

Treatment Group Low 16 13.71 75.44
(12.70) (12.94)

Low MH 11 4.15 45.61
(5.34) (15.85)

MIINOIMMI

Total Group Means 45 18.32 74.85
(SD) (18.13) (21.84)

Ducat Spring 1989 (Year 2)7 Percentage Correct on Fiactions CRT.

ES

7.76

Categories

Treatment Groups Student Type N

Pretest
Means
(SD)

Posttest
Means
(SD)

High 26 23.62 89.58
(15.52) (13.23)

Treatment Group Low 41 8.26 91.80
(9.86) (17.41)

Low - MH 24 3.36 64.55
(3.54) (17.64)

Total Group Means 91 11.36 74.40
(SD) (13.35) (18.49)

125

3

ES

17.28



labk12. Spring 1988 (Year 1), Mean Scores on Mathematics Subtest of SAT, Percentage
Correct.

Categories

Treatment Groups Student Type N

Pretest
Means
(SD)

Posttest
Means
(SD)

ES

High 17 77.26 84.62
(9-25) (SAO

Treatment Group Low 13 34.02 43.49
(7-75) (16.36)

Low - MH 11 33.74 31.99 -.09
(18.61) (17.44)_ ...._

Total Group Means 41 51.88 57.46
(SD) (24.63) (27.17)

Table B10. Spring 1989 (Year 2), Grade Equivalent Scores on Mathematics Subtest of
Standardized Achievement Tests (ITBS & CTBS).

Categories

Treatment Groups Student Type N

Pretest
Means
(SD)

Posttest
Means
(SD)

High 8 5.94 7.16
(1.40) (1.42)

Treatment Group Low 30 4.22 4.47
(-66) (-94)

Low - MH 17 3.81 4.15
(.52) (.69)

Total Group Means 55 4.34 4.76
(SD) (1.02) (1.38)

126

1 4

FS

.65
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Tobje Cl. Follow-up Mean Scores and Effect Size for each Instrument for Treatment Group
Low-Mil students only.

Year
Mean

Follow-up
Mean

ES

Year 1 Play Rating 2.63 2.59 -.o8

Positive Nominations .11 .07 -.47

Negative Nominations .20 .19 -.15

Self-Esteem .79 .77 -.13

CRT - Fractions 65.20 40.64 -1.96

Year 2 Play Ratings 2.48 2.77 .50

Positive Nominations .11 .12 .07

Negative Nominations .12 .16 .23

Self-Esteem (SDQ) 3.74 3.58 -.16

CRT 67.15 45.37 -5.60

1281
4 2
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ABSTRACT

The Effects of a Direct Instruction

Program in Fractions on Academic

and Mathematics Self-Concept

by

William H. Lowry, Doctor of Education

Utah State University, 1989

Major Professor: Dr. Ron Thorkildsen
Department: Instructional Technology

The study investigated the effect of a videodisc-

based, teacher-controlled, direct instruction-based

program in fractions content, on self-concept. Self-

concept was operationally defined as scores on a slightly

modified version of Harsh's Self-Description

Questionnaire (Marsh, 1988). A quasi-experimental,

nonequivalent control group design was used to compare

the self-report self-concept of two groups of upper

elementary students (M = 337). The treatment group (n

= 171) received instruction in fractions via the teacher-

directed, videodisc-based, pasteripg Fractions program

(Systems Impact, 1986a). The control group (n = 166)

received their normal grade four or grade five

mathematics program, but did not ylplude common
Intabi

fractions.

Differences in achievemspt scores provided support

for previous findings regarding the Hasteging Frections

130 144



program. The treatment group covariance-adjusted mean

on a criterion-referenced test was higher than that of

the control (5.9 standard deviations). Differences in

achievement test scores among the treatment classes

varied directly with the levels of program implementation

across classes.

The data were examined using both the student and
A

the class as the unit of analysis. Using the student as

the unit of analysis, the treatment group gathmatica
pelf-concept covariame-adjusted mean was 0.22 standard

deviations above that of the control group. An analysis

of raw gain scores yielded a standardized mean difference

effect size between the treatment and control group

scores of +.12. A statistically significant but small

main effect was also noted across student pretest

achievement levels. The posttest difference between low-

achiever means treatment versus control students is

slightly larger than the difference between high-achiever

means. No statistically significant interaction was

noted between student achievement level at pretest and

treatment condition.

The class was also used as the unit of analysis. In

this case the mean difference effect sizes between

experimental groups were +0.86 (ANCOVA) and +0.34 (raw

gain scilDres).

Differences were small to moderate, but consistent

with the study hypotheses. Recommendations are presented

131 1 4 5



regarding future research and the use of direct

instruction in school settings.

(197 pages)
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