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In three experiments, we compared the effects of instructional arrangements that varied in: (a)
teacher versus peer mediators, (b) methods used, (c) levels of student academic responding gen-
erated, and (d) content taught and tested. Instructional arrangements (i.e., tasks, structure, teacher
position, teacher behavior) and students' levels of academic responding were measured by an
observation system which served as an index of the independent variables. Students' accuracy on
weekly spelling, arithmetic, and vocabulary tests and pre- and post-standardized achievement tests
(Experiments 2 and 3 only) were the dependent variables. Results indicated that the classwide peer
tutoring, compared to the teacher's procedure, produced more student academic responding and
higher weekly test scores, regardless of treatment order or subject matter content (Experiment 1).
The four lowest performing students in each class, in particular, benefited from peer tutoring, often
performing as well as the other students. These findings were replicated in Experiments 2 and 3
wherein content taught/tested was also manipulated. Standardized test score gains were higher in
those areas in which peer tutoring was used longest. Issues related to the functional analysis of
instruction and achievement gain are discussed.
DESCRIPTORS: academic behavior, peer tutoring, classroom, elementary students

Only within the last 5 years have standardized
achievement outcomes been causally attributed to
teaching (Becker, 1977, 1978; Becker & Gersten,
1982; Brophy, 1979). Investigations of teaching
practices that produce academic gains are begin-
ning to yield exciting information on how to ar-
range lessons, how these arrangements affect stu-
dent behavior, and in the long term, how they
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affect student achievement (Brophy, 1979). Re-
cent educational research data have supported the
notion that the opportunity to learn and students'
academic engaged time are important correlates of
achievement gain (Frederick & Walberg, 1980;
Rosenshine, 1979; Stallings, 1975, 1977).

Experimental research on instruction has also
indicated that procedures that create active student
responding (e.g., Direct Instruction, peer tutoring,
and Personalized Systems of Instruction [PSI)), have
successfully affected academic outcomes (i.e.,
achievement, grades, test performance). For ex-
ample, Carnine (1976) demonstrated that pacing
in Direct Instruction (i.e., the rate of lesson pre-
sentation controlled by the teacher) produced high
levels of student participation, correct responding,
and student attention. Similarly, high levels of ac-
ademic responding have been reported as charac-
teristic of peer tutoring, due to the increased rate
of task presentation, tutors calling for and prompt-
ing responses, and the use of immediate error cor-
rection (Delquadri, Greenwood, Stretton, & Hall,
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1983; Dineen, Clark, & Risley, 1977; Trovato &
Bucher, 1980). In PSI, study objectives, student
access to course materials, frequent test taking, and
frequent interactions with proctors have been re-
lated to increased study time and greater student
engagement with course content (Born, Gledhill,
& Davis, 1972; Born & Herbert, 1971; Kirigin,
Braukmann, Atwater, & Wolf, 1982; Semb,
Hopkins, & Hursh, 1973). The use of contingen-
cies and rules has also been linked to gains in on-
task and work behaviors during instruction and
subsequent academic outcomes (Cobb & Hops,
1973; Greenwood et al., 1979; Hops & Cobb,
1974; Medland & Stachnik, 1972; Packard,
1970). The education literature also documents
teacher behaviors that facilitate frequent student-
teacher interactions and opportunities for students
to respond as important features of effective in-
struction (Good & Grouws, 1977, 1979; Kounin
& Gump, 1974; Leinhardt, Zigmond, & Cooley,
1981).
Of concern then, are recent reports that instruc-

tion in inner-city schools is often related to low
levels of student engagement (Greenwood,
Delquadri, & Hall, 1984; Hall, Delquadri, Green-
wood, & Thurston, 1982; Stanley & Greenwood,
1983). These investigators reported that: (a) stu-
dent academic behavior (i.e., writing, reading aloud,
academic talk) occurred less often in inner-city 4th-
grade classrooms than in suburban schools, and
(b) the instructional methods used most in inner-
city schools were those least associated with stu-
dents' academic behavior and achievement.

Research to identify effective instructional meth-
ods, particularly in inner-city schools, requires in-
formation not only on the ecological variables ar-
ranged during instruction (e.g., materials, teacher
behavior) and academic outcomes (i.e., achieve-
ment tests), but also on the rate and topography
of student responding (Carnine, 1976; Sloane &
Endo, 1981). Yet, few researchers have examined
these three variables within the same experimental
context (Bronfenbrenner, 1979; Brophy, 1979;
Foster & Cone, 1980). In fact, in the majority of
studies in both educational and applied behavior
analysis research, assessment has been focused on

outcome variables only, and context and behav-
ioral treatment variables thought to produce
changes in the outcome variables have been ig-
nored (Brophy, 1979; Deitz & Baer, 1982; Di-
neen et al., 1977; Trovato & Bucher, 1980). This
precludes the ability to explain why some proce-
dures work and others do not.

In this study, we compared achievement out-
comes using instructional procedures that differed
in mediators, methods, contexts of instruction, and
student behavior (i.e., teacher procedures versus
classwide peer tutoring). We sought to account for
and to analyze differences in: (a) ecological context
variables, such as instructional materials used,
grouping, teacher location and behavior, and (b)
the quality and frequency of students' academic
behavior during these conditions. Experiment 1
was designed to compare the achievement effects
of teacher versus classwide peer tutoring methods
with instructional time and order effects controlled.
In Experiments 2 and 3, this analysis was repli-
cated and extended by manipulating content
taught/tested and instructional methods.

GENERAL METHOD

Participants and Settings
Five female teachers and 128 students (64 fe-

male, 64 male) participated. Classes were from
two Title I elementary schools (3rd-6th grade) in
inner-city Kansas City, Kansas. Student racial
makeup was 106 black, 19 white, and 3 oriental.
On standardized achievement pretests, the stu-

dents, as a group, were 5 months or more below
grade level across subject areas. The four lowest
students from each dass were selected based on
informal teacher nominations and pretest scores.
These students were observed and assessed weekly.
The other group in each class received weekly con-
tent tests but was not observed. The results of
standardized test scores, summarized in Table 1,
confirmed substantial differences between the low
group and the other group in each class.

The three classes in Experiment 1 were taught
in open-space dassrooms (pods). The two classes
in Experiments 2 and 3 were of traditional design
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Table 1
Students' Preexperiment Achievement Levels

Experi- Spell Math Vocab

ment Cass Grade Groups M SD M SD M SD

1 1 4-5 Low(n = 4) 3.8 0.50 *
Other(n= 21) 5.7 0.71

1 2 3 Low(n= 4) 3.2 0.34
Other(n=25) 4.6 0.74

1 3 6 Low(n= 4) - 2.7 0.33
Other (n = 30) 4.8 1.47

2 4 3 Low (n = 3) 3.1 0.30 3.2 0.38 2.2 0.72
Other (n = 20) 4.5 1.12 3.9 0.23 3.8 1.68

3 5 3 Low (n = 3)b 2.5 0.30 2.4 0.30 1.9 0.54
Low (n= 4) 2.8 0.31 2.8 0.48 2.1 0.47
Other(n= 10) 4.7 0.99 3.5 0.24 3.1 0.68

Note. Scores derived from the spelling and mathematics sections of the Wide Range Achievement Test and the vocabulary section of
the Gates-MacGinitie Reading Test.

Data were not obtained.
b Non-English-speaking refugee students.

(self-contained). The study took place during in-
structional periods (i.e., spelling and vocabulary-
Experiment 1; spelling, arithmetic, and vocabu-
lary-Experiments 2 and 3).

Measures
Three measures were used: (a) direct observa-

tion, (b) weekly subject matter tests, and (c) stan-
dardized achievement tests. The first served as an
index of the independent variable, whereas the last
two were indices of the dependent variable. The
weekly tests were experimentally controlled and
served as the primary dependent measure. The
standardized tests served as a social validation mea-
sure (Kazdin, 1977).

Direct observation. Observations were con-
ducted in 20-min instructional sessions by trained
observers using the Code for Instructional Struc-
ture and Student Academic Response-CISSAR
(Stanley & Greenwood, 1981, 1983). (Copies of
the CISSAR Observation Manual may be obtained
from Charles R. Greenwood.) The code was used
to assess eight event categories, induding five cat-
egories of instructional context and three categories
of student behavior. These categories and codes
used within each category are summarized in
Table 2.

Using momentary time sampling (Powell, Mar-
tindale, & Kulp, 1975), observers coded the activ-
ity, task, and structure in the first 10-sec interval,
followed by six intervals in which teacher position,
teacher behavior, and student behavior were cod-
ed. Intervals were signaled by auditory electronic
timers mounted on clipboards. This 1:6 sampling
pattern continued throughout the observation.

Observers were community persons who had
completed high school. Five observers served in
Experiment 1; 10 in Experiments 2 and 3. Ap-
plicants were screened using: (a) the Snellen Visual
Acuity Test (Anastasi, 1961, p. 368), (b) the Wide
Range Achievement Test, Level II Reading and
Math (astak & Jastak, 1978), and (c) personal
interview.

Selected trainees learned to use the CISSAR sys-
tem in a 15-day workshop, with 4 hours of train-
ing each day. After observers passed mastery exams
on definitions, they were taught to use CISSAR
coding forms and practiced coding role-played and
videotaped dassroom events. When observers pro-
duced three reliable records in calibration with the
observer coordinator (above 80% agreement), cod-
ing was initiated in dassrooms. After 1 week, all
observers obtained agreement scores of at least 80%
over all code categories in calibration with the
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Table 2
CISSAR Categories, Descriptions, and Codes

Ecological Number of
categories codes Description Codes

Activity 12 Subject of instruction Reading, mathematics, spelling,
handwriting, language, science,
social studies, arts/crafts, free
time, business management,
transition, can't tell

Task 8 Curriculum materials or the Readers, workbook, worksheet,
stimuli set by the teacher to paper/pencil, listen to lecture,
occasion responding other media, teacher/student

discussion, fetch/put away
Structure 3 Grouping and peer proximity Entire group, small group, indi-

during instruction vidual
Teacher position 6 Teacher's position relative to In front, among students, out of

student observed room, at desk, side, behind
Teacher behavior 5 Teacher's behavior relative to Teaching, no response, approval,

student observed disapproval, other talk
Student behavior categories
Academic response 7 Specific, active response Writing, reading aloud, reading

silent, asking questions, an-
swering questions, academic
talk, academic game play

Task management 5 Prerequisite or enabling re- Attention, raise hand, look for
sponse materials, move, play appro-

priate
Competing (inappropriate 7 Responses that compete or are Disrupt, look around, inappro-

responses) incompatible with academic priate (locale, task, play) talk
or task management behavior nonacademic, self-stimulation

53
total codes

trainer and with each other, and were permitted
to collect data for the study.

Observers recorded one low performing student
in each class during each 20-min observation. Ob-
servations occurred Monday-Thursday each week
during spelling, math, and vocabulary sessions.
Testing occurred each Friday, and there was no
instruction in spelling, math, or vocabulary. Each
low student was randomly selected for observation
once each week, producing one data record for
each student per week. In Experiment 1 (Phase 1
only), this resulted in five observations per student
over 5 weeks or 20 total observations over the four
students. The same procedure was used in Exper-
iments 2 and 3. The total number of observations

in these two experiments ranged from 2 per stu-
dent during baseline to 15 per student during
dasswide peer tutoring.

Agreement was checked across phases, dass-
rooms, and instructional periods, an average of four
times per week. Each check lasted a standard 14
min. To control for observer drift, observers were
randomly assigned to pairs for each check (Johnson
& Bolstad, 1973). Calibration checks with the
trainer occurred on 10% of all checks. Reliability
checks were computed in two ways. Percent inter-
val agreement methods were used during the study.
Following the study, a Pearson r analysis was made
on the percent scores reported herein (Hartmann,
1977).
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The interval agreement method provided infor-
mation on the equivalence of observers' records
during the study. Percent agreement scores {(no.
of agreements/total coded intervals) x 100] were
computed separately for the six major code areas
(e.g., activities, tasks, etc., and overall). In Exper-
iment 1, the range in agreement scores was from
98.5% for structures (SD = 3.0) to 79.8% for
student behavior (SD = 5.8). The overall score
was 88.2% (SD = 4.2). Similar values were ob-
tained in Experiments 2 and 3. Agreement per-
centages ranged from 99.8% for structures (SD =

1.9) to 88.3% for student behaviors (SD = 3.3).
The overall percentage averaged 92% (SD=
2.62).

The Pearson r analysis was applied to the sep-
arate CISSAR code percentage scores. Forty-eight
paired observer checks were randomly drawn from
all checks completed and analyzed. The mean r
was .77 (SD = 0.24) over the 53 separate CIS-
SAR codes.
CISSAR variables were summarized as percent-

ages of intervals in which each variable was noted
to occur. Because the major changes in context
categories occurred in teachers' use of tasks, scores
were reported only for this context category. Fur-
ther, because a major interest was students' aca-
demic behavior, only the seven academic response
codes (writing, academic game play, reading aloud,
reading silent, academic talk, asking questions, and
answering questions) and their composite score were
computed (see Table 2). The student behavior
codes dealing with task management (e.g., raising
hand, looking for materials) and competing, in-
appropriate behavior (e.g., disrupt), were not re-
ported. Prior research indicated that the CISSAR
academic response codes, particularly writing,
reading silent, reading aloud, and the composite,
were significant positive correlates of achievement.
The remaining codes were either not significant
correlates or were negative correlates (Greenwood
et al., 1984).

Friday content tests. Weekly tests were admin-
istered to evaluate students' mastery of content
taught during the investigation. Prior to the study,
we helped teachers design weekly lists in spelling,

arithmetic, and vocabulary that reflected their in-
structional objectives. These lists were prepared in
sufficient numbers (one set of three per week) to
span the entire investigation. The lists served as
the exact material to be taught and the content to
be tested each week.
To ensure the content validity of the tests, items

were drawn from: (a) each school's curriculum for
that grade level, (b) basal texts, and (c) other ma-
terials teachers planned to use. Our informal re-
view of the lists confirmed that some items were
also on the standardized achievement tests. No
items on the content tests had yet been taught and
all were considered of sufficient difficulty to chal-
lenge all students. To control for systematic vari-
ations in difficulty across content tests and to dis-
tribute the difficulty levels equally, item lists were
randomly selected each week. Carryover effects, due
to items repeating across several lists, were elimi-
nated by removing all duplications.

The dassroom teacher administered three week-
ly tests (i.e., spelling, math, and vocabulary) each
Friday. Each test took about 15 min to complete,
and was then passed to a peer for scoring. The
teacher read the correct answer aloud and students
marked the items as either correct or incorrect. The
percent correct score was reported for each student.

Reliability on scoring was assessed by compar-
ing: (a) teacher versus student (Experiments 1, 2,
and 3), and (b) investigator versus student records
(Experiments 2 and 3), to establish and maintain
students as reliable correctors. The percent agree-
ment, defined as [(smaller score/larger score) X
100] was used. Checks were distributed over each
area and phase of the study. Teacher-student re-
liability averaged 98% and ranged from 97% to
100% over classrooms. Experimenter-student
checks averaged 95% and ranged from 79% to
100%.

Standardized achievement tests. Students took
the Gates-MacGinitie Reaching Test, Level B or
D, depending on grade level and ability (Mac-
Ginitie, 1978). The test manual reports Kuder-
Richardson Formula 20 reliability figures above
0.90 for the vocabulary test. The Wide Range
Achievement Tests, Level I spelling and mathe-
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matics, were also used (Jastak & Jastak, 1978).
The split-half reliabilities reported for these tests
are 0.96 and 0.94, respectively.

Instructional Procedures/Arrangements
Procedures were based on prior research exam-

ining teacher-mediated procedures and dasswide
peer tutoring during instruction (Greenwood et al.,
1984). These procedures were defined in terms of:
(a) teacher versus peer mediation, (b) context ar-
rangements, and students' behavior as measured
by the CISSAR system, and (c) procedures imple-
mented by teachers but not directly assessed.
Teacher-mediated procedures were defined by use
of tasks such as teacher-student discussion, media,
readers, paper/pencil, and worksheets with the en-
tire dass. Teacher positions were: in front, among
students, or at desk. Teacher behaviors were:
teaching, no response to students, or disapproving
behaviors. Students' behavior was largely passive
attention or writing (composite academic respond-
ing was typically below 30% of session time) with
students covering only a part of the week's mate-
rial and emitting few individual academic re-
sponses. Occasionally groups competed, but nei-
ther point contingencies nor systematic error
correction procedures were used. Little feedback
was given for student performance.

In contrast, classwide peer tutoring was de-
fined by: involving the entire group, peer media-
tion, and exclusive use of paper/pencil or work-
sheets for writing and practicing items. The teacher
was among or to the side of students monitoring
tutoring pairs. The teacher was typically engaged
in answering students' questions, observing their
performance, or awarding points for correct tutor-
ing behavior. Tutors presented each item the tutee
was to write and corrected errors. Students' com-
posite academic behavior was high during tutoring
(ranging from 45% to 75% of session time) and
much more diverse than during the teacher-me-
diated procedure. Individual academic responses
induded writing, academic talk, reading aloud, and
reading silently. All words/items were typically
covered during a session and coverage of the entire
list several times was dependent on each student's

work rate. All students responded rapidly to the
material. Competing teams and group and indi-
vidual point contingencies were used. Group and
individual point totals were also posted.

Baseline (2 to 4 weeks-Experiments 2 and
3 only). A baseline condition served to establish
students' performance on the Friday tests in the
absence of teaching. Teachers' instructional meth-
ods were not manipulated; however, the specific
content tested these weeks was not the content
taught during the teachers' lessons.

Teacher procedure (5 to 15 weeks). In this
condition, teachers focused exclusively on the des-
ignated content in a 20-min instructional period.
Teachers used a kitchen timer to signal the dura-
tion of this Monday through Thursday daily ses-
sion each week. They were instructed to design a
lesson to teach the content for that week, but to
refrain from teaching this content at other times of
the day. They were asked not to use peer tutoring
but to use instead a procedure using teacher-stu-
dent discussion, media, readers, and paper/pencil
tasks, in rank order. Beyond these requirements,
teachers were free to create this activity.

Classwide peer tutoring (3 to 15 weeks). We
trained teachers in peer tutoring by having them
read a short descriptive manual and roleplay and
practice the procedures. We visited each dassroom
during the first week when the teacher presented
the rules of the game, and students practiced tu-
toring. We provided feedback and praised teach-
ers' correct use of the procedures.

Each Monday, students were randomly assigned
to a tutoring partner for the entire week. Each pair
was then randomly assigned by the teacher to a
team. When an odd number of students was pres-
ent (most often due to absences), a triad accom-
modated the extra student. During a 10-min tu-
toring session, the tutor dictated the item to the
tutee who wrote a response. The tutor awarded
points for a correct response or modeled the correct
response if an error was made. Tutees earned 2
points for each correct response and 1 point for
practicing the correct response three times follow-
ing an error. The pair exchanged roles at the end
of 10 min. At the end of this second period, each
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Table 3
Phase 1 Comparison of Tasks Used and Associated

Academic Responding Across Classrooms (Experiment 1)

Associated
student
academic

Most used composite
task summary Intervals %

Class 1-Peer tutoring in spelling
Paper/pencil 58.9 70.1
Worksheet 17.6 76.0
All tasks/total

observation 100.0 68.7

Class 2-Teacher procedure in spelling
Paper/pencil 50.3 42.0
Readers 17.3 13.0
Teacher-student

discussion 8.0 8.0
All tasks/total

observation 100.0 29.4
Class 3-Peer tutoring in vocabulary

Worksheets 68.9 42.6
Paper/pencil 17.7 89.9
All tasks/total

observation 100.0 52.8

Note. This table portrays the two or three tasks most frequently
used by teachers. Students' composite academic responding associ-
ated with each task is the conditional probability of academic re-
sponding [p(response/task type)] given the task specified or for the
entire session (all tasks/total observation).

student reported his or her total points to the
teacher, who summed and posted them for each
team; she then announced the winning team.

Baseline (2 to 3 weeks-Expenment 3-math
only). This reversal condition was used to recover
the original Friday test baseline level. During the
20-min period, the teacher used her own teaching
procedure to teach three lists of math facts. How-
ever, Friday tests covered three content lists not
taught that week.

EXPERIMENT 1

Students
Students from three dassrooms in an inner-city

Title I school participated (see Table 1). All 88
students were black; 47% were male; 53% were
female.

Table 4
Academic Responding Means by Class and Procedure

(Experiment 1)

Phase 1

Class 2
Class 1 Teacher Class 3

Academic Peer proce- Peer
response codes tutoring dure tutoring

Writing 46.1 26.6 15.6
Academic game play - -
Read aloud 2.5 9.2
Read silently 3.2 7.4
Talk academic 16.9 0.6 17.7
Answer question 1.1
Ask question 1.8
Academic response

composite 68.7 29.4 52.8

^ Occurrences of this behavior were not noted.

Design and Procedures
A counterbalanced reversal design with three

phases was used across the three dassrooms to
compare instructional conditions and to control for
order effects. In Class 1 and Class 2, conditions
were implemented during daily 20-min spelling
sessions; in Class 3, during 20-min vocabulary ses-
sions. The conditions were dasswide peer tutoring
(A), the teacher-developed procedure (B), followed
by peer tutoring (A). By random assignment, the
order of conditions was ABA, in Classes 1 and 3
and BAB in Class 2.

REsuLmS
Instructional Arrangements

During Phase 1, all teachers were observed
teaching entire group lessons in front of and among
students. Paper/pencil and worksheet tasks were
also typical and common across all three class-
rooms. However, as Table 3 shows, only teacher
2 used reader and discussion tasks. These data
confirmed that standard peer tutoring contexts (i.e.,
paper/pencil or worksheet tasks) were systemati-
cally used in Classes 1 and 3.

Students' academic responding. As shown in
Table 4, composite academic response means for
Classes 1 and 3 low students were both greater
than the teacher-implemented procedure in Class
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Figure 1. Percentage of items correct on Friday subject matter tests over three classrooms and two content areas (i.e.,
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2. Students in Classes 1 and 3 also exhibited great-
er variety in their academic responding.

Achievement outcome-weekly tests. As Fig-
ure 1 illustrates, Class 1 students scored higher on
Friday tests during both tutoring phases than dur-
ing the teacher procedure. Phase means were
81.0%, 46.0%, and 74.2% for the low group, and
96.5%, 90.3%, and 93.5% for the other group.
This pattern was more evident in Class 3, which
received the same order of conditions. The low
group had phase means of 94.4%, 30.2%, and
9 1.0%; and the other students' means were 95.3%,
66.4%, and 93.1%. Higher Friday test scores were
also produced during the peer tutoring condition
in Class 2, even though the order of conditions
was reversed. The phase means were 45.4%,
91.9%, and 53.5% for the low group; and 83.7%,
99.2%, and 89.2% for the other students.

Across the three dassrooms, during 14 of the
18 peer tutoring weeks, low group students per-
formed higher on Friday tests than they did during
teacher procedure weeks. On two occasions, low
students did equally as well, and on only two oc-
casions did the teacher procedure result in better
performance.

DIscussION
Both low and other group students performed

best on Friday tests under the dasswide tutoring
condition. Moreover, during tutoring the low group
often performed as well as the other group students
did. This was not the case during the teacher con-
dition. These effects were demonstrated across three
different dassrooms, in different subject matter
(Class 3), and regardless of treatment order. The
data from Tables 3 and 4 suggest that: (a) the
exciusive use of paper/pencil and worksheet tasks,
and (b) the increased amount of academic respond-
ing, which was twice as high in the tutoring con-
ditions, covaried directly with high Friday test gains.
During tutoring, students engaged more frequently
in writing task items, academic talk, reading aloud,
and reading silently. In the teacher condition, the
use of readers and teacher-student discussion for
25% of the time appeared to reduce students' ac-
ademic responding (see Table 3, Class 2). These

data confirm that during the first phase, teachers
in each classroom and condition implemented the
designated procedures. Because observers were
available to collect data only during Phase 1, how-
ever, no conclusions can be made about subsequent
phases.

The major purpose of Experiment 2 was to rep-
licate both teacher and tutoring conditions under:
(a) the continuous monitoring of context and stu-
dent response variables, and (b) a baseline condi-
tion wherein teachers received no instructions con-
cerning procedures to use, and students received
no instruction on the content tested.

EXPERIMENT 2

Students
Of the 23 students in Class 4 who participated

in Experiment 2, 11 were black, 12 were white;
13 were male, 10 were female. (See Table 1).

Design and Procedures
A multiple-baseline design across content areas

was used. As in Experiment 1, the instructional
context and student academic behaviors were di-
rectly observed and recorded. However, in Exper-
iment 2, these observations were conducted
throughout the study.

Three conditions were introduced in an ABC
sequence. Baseline (A) reflected students' Friday
test performance in the absence of any teaching of
the content tested (other lists were taught that
week) and without any effort to modify the teach-
er's instructional procedure. In the teacher-devel-
oped procedure (B), used in Experiment 1, teach-
er-student discussion was the primary means of
teaching the content tested. Following this condi-
tion, dasswide peer tutoring (C) was implemented
to teach the content tested.

RESULTS
Instructional Arrangements

As in Experiment 1, the teacher taught lessons
to the entire group and was frequently observed in
front of students or at the desk. The teacher mostly
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during weekly sessions for low group students in three content areas (i.e., spelling, mathematics, and vocabulary) (Experi-
ment 2).
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talked about the lesson or made no direct response
to the students at all. Figure 2 (see upper panels
for each content area) illustrates that during base-
line, paper/pencil tasks were most often used. In
math, however, tasks were diverse.

The change to the teacher-developed procedure
in Phase 2 increased the use of discussion as the
primary task. Over weeks, however, other tasks
were increasingly used and discussion declined. In
vocabulary, for example, worksheets or media were
sometimes used more frequently than discussion.
However, these data confirmed that the teacher
procedure was implemented as in Experiment 1.
The change to dasswide peer tutoring in Phase 3
resulted in gains in the use of paper/pencil and
worksheet tasks. Discussion was used much less
often. This change replicated the use of peer tu-
toring in Experiment 1.

Students' academic responding. As shown in
the lower panels of each content area in Figure 2,
the students' academic response composite scores
were highest during tutoring. During baseline,
writing was the most frequent academic response
in spelling and math, whereas academic talk was
most frequent in vocabulary. In Phase 2, the ac-
ademic response composite decreased dramatically,
and passive attention increased in each area. Dur-
ing Phase 3, peer tutoring, the composite again
increased. Specific gains were noted in writing and
academic talk across the content areas, with a con-
comitant decline in the level of passive attention.
These data indicate that students' performance
patterns, characteristic of both procedures in the
previous experiment, were also demonstrated in
Experiment 2.

Achievement outcome-weekly tests. Students'
weekly test means are shown in Figure 3. The
weekly test means during the baseline phase were
54%, 44%, and 38% for the four lowest perform-
ing students in spelling, math, and vocabulary,
respectively. Equivalent values for the other stu-
dents in the dass were 82%, 83%, and 57%. Dur-
ing Phase 2, the low students gained at least 20
percentage points or more to 75%, 73%, and 79%,
respectively. The other group remained high but
small gains were made by these students in each

T EACHER
BASELINE PROCEDURE TUTORING
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Figure 3. Mean percent correct on Friday tests by groups
and content areas across conditions (Experiment 2).

area. Additional gains were made with the change
to peer tutoring (Phase 3), particularly for the low
students, who averaged 94%, 77%, and 96% dur-
ing this phase in spelling, math, and vocabulary,
respectively. The other group gained an additional
8%, 4%, and 9%.

Standardized tests. Students, as an entire
group, made the largest gains in spelling and
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mathematics. In spelling, students gained 5 months,
increasing from 4.5 (pretest) to 5.0 (posttest),
t(1 1) = 3.53, p < .01. (Degrees of freedom var-
ied somewhat from the class N because only stu-
dents with complete pretest and posttest data were
used in the analysis. To reduce the effects of de-
pendence in error components in these tests, due
to mutual interaction between students, conserva-
tive tests were conducted. The usual N - 1 de-
grees of freedom were divided by 2 and the prob-
ability of t evaluated with conservative degrees of
freedom (N - 1)7/2.) Students also gained 5
months in math, increasing from 3.8 to 4.3,
t(l1) = 4.66, p < .001. In vocabulary, students
actually showed a decline, - 0.2, scoring 4.0 (pre-
test) and 3.8 (posttest). These gains covaried with
the length of time students used the tutoring
program and maintained high levels of weekly
mastery in each content area. Thus, 5-month gains
in spelling and math were related to 14 and 7
weeks of tutoring, respectively; the loss in vocab-
ulary was related to only 3 weeks in the tutoring
program.

DISCUSSION

Results of this study replicated those of Exper-
iment 1 and again indicated that low performing
students realized the largest gains in weekly
achievement during tutoring. Although the other
group students did not make such large gains, they
did perform best during tutoring. For the low stu-
dents particularly, it was demonstrated that both
teacher and tutoring procedures were superior to a
baseline condition in which students received no
instruction on the content tested. It was also con-
firmed that: (a) teachers implemented the respec-
tive procedures correctly, and (b) largest gains in
academic responding were evident during tutoring.
Thus, systematic changes in context and student
behavior patterns were again demonstrated to co-
vary with accuracy on Friday tests.

The original purpose of Experiment 3 was to
replicate the findings in Experiment 2. However,
in the course of this study, the teacher appeared
to deviate from standard tutoring procedures. The
data in this study reflect the effect of procedural

drift and demonstrate its impact on students'
weekly achievement.

EXPERIMENT 3

Students
The 17 students in Class 5 (7 black, 7 white,

3 Laotian) participated in this experiment. As in
Experiments 1 and 2, low and other groups were
formed (see Table 1). Because three students did
not speak English, a third group was formed. Ten
of the students were male; 7 were female.

Design and Procedures
A combination multiple-baseline and ABA re-

versal design was used to replicate the effects of
manipulating the content taught and prior instruc-
tional procedures. The multiple-baseline design was
used in spelling and vocabulary baselines in an
ABC format as in Experiment 2. The ABA design
was used in math. During this reversal, as in the
initial baseline, a list of content items was taught,
but a different list was tested on Friday. The teach-
er was also instructed to use her original procedures
to teach this list.

RESULTS
Instructional Arrangements

The results in Experiment 3 were generally sim-
ilar to those noted in the prior experiments. How-
ever, as illustrated in the upper panels of Figure
4, the tasks used by this teacher were much more
variable and diverse. During baseline, combina-
tions of paper/pencil, worksheets, teacher-student
discussion, and media were used. In Phase 2,
teacher-student discussion was not always the ma-
jor task used and tasks varied across content areas.
In fact, some weeks, worksheets, paper/pencil, or
media tasks were used more frequently than teach-
er-student discussion in all three content areas.
Thus, this teacher was not as compliant with the
instructions as prior teachers in this phase.

In Phase 3, the introduction of tutoring in spell-
ing and vocabulary was associated with increased
use of paper/pencil and worksheet tasks. This
training tended to narrow and stabilize the range
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Figure 5. Mean percent correct on Friday tests by groups
and content areas across conditions (Experiment 3).

of tasks used by this teacher to a greater extent

than in prior phases. After Session 15 in spelling,
however, it was apparent that the teacher had
modified the tutoring procedure by using work-
sheets more than earlier in this phase (see Figure
4, spelling, upper panel). In math, the return to

baseline resulted in the exclusive use of either dis-
cussion or worksheets.

Students' academic responding. As in the prior
experiments, the students' academic response com-

posite was highest during the peer tutoring con-

dition (i.e., in spelling and vocabulary). Students'
behavior, after drift in the tutoring procedure be-
ginning Week 15, maintained the same overall
level of composite academic responding but
changed specific topography in spelling. That is,
academic talk increased, and writing declined. This
was opposite the pattern displayed by these two

variables prior to Week 15. The reversal in math
had little effect on students' already low levels of
composite academic behavior.

Achievement outcome-weekly tests. As shown
in Figure 5, the baseline means differed by groups.

The non-English speaking and low groups aver-

aged below 31% correct on tests and ranged from
11% to 31% across content areas. The other group's
averages ranged from 53% in vocabulary to 72%
in math. The teacher procedure (Phase 2) pro-

duced only minimal gains over baseline for groups
in spelling, on the order of 4%-7%. In vocabulary
and math, however, gains were more substantial
and varied somewhat by group, ranging from 6%
to 42% in vocabulary, and 13% to 32% in math,
over the three groups. The non-English speaking
students gained substantially less than the other
two groups (6% in vocabulary) but gained some-

what more in math (16%).
The tutoring phase, as in the prior experiments,

resulted in superior academic achievement gains.
However, the non-English speaking students ben-
efited least (See Figure 5). The low group gained
19% and 7% in spelling and vocabulary, beyond
their gains in Phase 2. The other group made gains
of 14% and 3%. The tutoring gains in spelling
were temporary, however, and they declined when
drift occurred. As indicated in Figure 6, the other
group averaged 93.3% before, and 78.0% after,
drift; the low group averaged 44.5% and 32.0%;
and the non-English speaking group, 22.8% and
20.2%.

In math, the reversal produced dedines in per-

formance for all three groups as they were tested
on content not taught these weeks. These declines
ranged from -4% to 18% across groups com-

pared to their Phase 2 performance. (See Figure
5.)

Standardized tests. Students made the largest
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Figure 6. Weekly spelling test means by groups with an indication of procedural drift (Experiment 3).

gain in vocabulary, increasing from 2.9 (pretest)
to 3.4 (posttest), t (7.5) = 3.78, p < .01. In this
case, tutoring was in place for 6 weeks and weekly
test scores were highest (at or above 80%). In
math, students increased from 3.3 (pretest) to 3.7
(posttest). Spelling, where drift occurred, showed
the smallest gain, from 4.1 to 4.2 months.

DISCUSSION
This study demonstrated what can happen when

the teacher alters or drifts from the standard in-
tervention procedure. In this case, an unplanned
change in tasks assigned to students and students'
behavior during tutoring resulted in decreased
spelling test performance. This procedural drift re-

sulted in the students verbalizing the words while
tutoring rather than writing them. One reason this
affected spelling scores is that practice in writing
the words is topographically similar to the required
response on the Friday test. Also, increased oral
spelling probably precluded tutors from correcting

errors because tutors had been trained to focus
correction on tutees' written answers. Thus, it ap-

pears that particular academic behaviors during in-
struction were more related to test performance
than others and deserve further research.

Researchers must also examine how standard
implementation can be maintained and how con-

ditions may affect implementation over time. For
example, we recendy reported that teachers, even

under optimal conditions, only implemented 76%
to 80% of possible tutoring sessions over a 6-month
period (Greenwood, Dinwiddie, & Deiquadri,
1983). Method calibration, as discussed by Peter-
son, Homer, and Wonderlich (1982) and proce-

dural reliability (Billingsley, White, & Munson,
1980) offer means for monitoring the quality of
implementation. Systematic observation of the in-
dependent variable, allowed us to monitor the
teacher's implementation. Such information could
be used as teacher feedback on implementation
(e.g., on such variables as tasks used and student
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behavior occurring in relationship to implementa-
tion criteria), to limit intervention drift and un-
desirable teacher innovation. The implications of
this problem for applied behavior analysis are pro-
found because innovation with the independent
variable may go undetected. Although procedural
drift has been increasingly discussed in recent years
as a quality control problem in mediators' use of
behavioral procedures (Becker, 1977; Paine & Bel-
lamy, 1982; Peterson et al., 1982), we are not
aware of any investigations of this phenomenon.
The use of an ecobehavioral assessment model as
demonstrated in this investigation appears to offer
the means for investigating such drift, the integrity
of independent variables generally, and other fac-
tors related to outcome relationships within behav-
ioral programs.

It was also evident in this study that the pro-
cedures were of limited effectiveness for non-En-
glish speaking students. It quickly became appar-
ent that the 20-item list was too long for this
group and the amount of practice per item under
these conditions was insufficient. The amount of
practice required by non-English speaking students
to establish item mastery within peer tutoring needs
to be examined in additional research.

GENERAL DISCUSSION

Results of this investigation confirmed with mi-
nor exception (the non-English speaking group in
Experiment 3) that peer tutoring, compared to in-
structional procedures typically developed by
teachers, produced superior weekly achievement ef-
fects for inner-city students. The experimental de-
signs used in each experiment established these
findings as functional relationships for the lowest
students. Because of the measurement of both con-;
text and student behavior variables, it was also
possible to condude in relation to the lowest group
students that: (a) procedures were implemented as
designed, (b) procedures, in fact, differed in im-
portant context/behavior dimensions, and (c) these
dimensions induded differences in the quality and
quantity of low students' academic responding
during instruction. Levels of composite academic

responding averaging above 45% were typical of
peer tutoring and were most related to weekly
achievement gain. Tutoring also produced a great-
er variety of academic responding (i.e., writing,
reading aloud, reading silent, and academic talk),
compared to teacher procedures. Thus, it was pos-
sible to compare and to replicate the achievement
effects produced by different procedures and their
associated student response patterns. These find-
ings extend our prior knowledge of these concur-
rent effects, which were previously based on static
designs (Greenwood et al., 1984) or on experi-
mental studies of peer tutoring in which context
and behavior data were not obtained (Delquadri
et al., 1983). Moreover, these dimensions of the
independent variables were helpful in explaining
observed effects on the low students' weekly test
performance.

Because these instructional methods differed on
many additional variables, it was not possible in
this investigation to attribute achievement gains to
other than the molar package of procedures used
in each method. These experiments were not in-
tended to analyze the effects of separate compo-
nents or the contribution of these components to
achieve outcomes. Rather, the objective was to ex-
amine empirically the covariation of ecobehavioral
and outcome changes.

Test gains were more dramatic for low group
students because they did not encounter a ceiling
on content lists and because peer tutoring enabled
them to master this material. A pretest on words
for each student was not completed, nor were lists
individualized for each student, thus accounting
for the generally higher baseline performance of
the other group. Although individualized content
lists would be desirable, the cost to teachers in
preparing these for this study was too high. Pro-
cedures for individualizing content within the peer
tutoring format warrant additional study and could
enhance the weekly achievement of all students (cf.
Slavin, Madden, & Leavey, 1984). There was also
an indication that the largest gains in pretest-post-
test grade equivalent scores occurred in content
areas in which tutoring was used longest. This was
consistent with other findings in which high levels
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of mastery and content coverage have been related
to standardized achievement test gains (cf. Brophy,
1979). In this study, however, we note only an
instance of this covariation.

Researchers must continue to examine the func-
tional relationships between the stimulus controls
arranged by teachers, student academic behavior,
and academic outcome variables. It appears that a
complete technology of instruction will depend on
studies that both assess and manipulate these vari-
ables. The identification of procedures that maxi-
mize students' academic behavior and that can be
systematically implemented by teachers over the
school year is of primary importance to the aca-
demic success of inner-city students.
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