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- From the Editor: ,

This is the third and final (for now) historical issue of
the ADI News.: With these historical issues we have brought
together most of the importantarticles from the first 7 years
of the ADI Newsand published them in the new magazine
format that should be easier to file and save for future
reference. | |

In this issue we look at issues in implementation and
management of educational change, additional research
studies related to DI that may have enduring interest, and
three review articles touching on controversies in reading
and the effectiveness of DI,

The future of ADI Newswill in part depend on your
contributions. Please help us find good articles through
your personal research and thoughts, and through sending

us suggestions for articles we should reprint.

Wes Becker
Editor
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Large

by Russell Gersten
Leslie Zoref
Doug Carnine

From ADI News Volume 1, Number 1 (Fall, 1981)

In August 1978, a large urban school district con-
tracted with the University of Oregon D1 Follow
Through Project to supervise the implementation of

- the D] Model in 10 kindergarten and 11 first grade
- Follow Through classrooms. The DI Model repre-
sented a very different educational philosophy and
system than the one that had dominated the previous
10 years of Follow Through in that city.

Onemonthlater, theU.S. Office of Education funded
a 2-year implementation study of the DI Model to
better understand change processes in a large urban
school district. The study had two goals:

1. To document, via interviews and case study, the
process of adoption of a highly structured educa-
tional model in a community which had previ-
ously used a “loose coupling” laissez-faire ap-

_proach.

2. To develop valid and reliable measures of im-
plementation of the D1 Model and to assess to
what extent measures of implementation corre-
latewithachievementgainsinReadingand Math.

Primary responsibility for the first objective was
subcontracted to an independent agency.

Impact of DI on the Community

Despite an extraordinary amount of turmoil, the
. first year of implementation was considered a success
in terms of student achievernent. Reading scores for
kindergarten and first grade were higher than they
had ever been. (Math was notimplemented until the
second year.) Earlyin the second year of the program,
a judge, who had been overseeing the city’s voluntary
desegregation program, ordered an examination of
the quality of education in the 28 minority schools.
. This was part of a slow, but growing trend in busing
decisions, in which both the quality of teachingand the
racial composition of schools are considered. He
appointed three educators from outside the district to
. observeeducational practices, and then recommended
procedures likely to improve the quality of education.
The seven Follow Through schools were among the
schools targeted. The court-appointed team observed
thattypicaleducational practicesin the minority schools
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were weak. They cited the lack of active instructional
leadership by the principals in these schools, and the
tendency to blame poor academic achievement of
studentson factors such as poverty, ethnicity, and lack
of parentalinterest, rather than seriously looking at the
instructional system. They also criticized the extensive
use of “pull out” programs for remedial reading and
the consequent diffusion of responsibility for student
growth. Finally, theabsence of intensive, high-quality,
concrete inservice training in minority schools was
cited. They found two exceptions to this generally
glum picture—the seven schools with Direct Instruc-
tion Follow Through model and two schools with a
bilingual program. They praised the high-quality of
concrete, down-to-earth, technical assistance offered
by the supervisors, and the high-level of time students
spent actively engaged in reading, math and language
activities.

The judge’s decision reflected the findings of the
team, and hisown investigation of the East 5t. Louis DI
Follow Through program. Here are some excerpts:

Recent experience with schools in poor minority
urban districts reveals that if the schools are properly
run, virtually all studenis, no matter how disadvan-
taged, can be taught to read, write and calculate at a
level sufficient to function in American Society...

East 5t. Louis, Illinois, began a Follow Through
program in 1968 using Distar. By remaining with the
program they have produced outstanding results. The
pupils of this district, which is over 30% black, feston
pre-school examinations below 88% of the nation's
students, but by the end of the third grade, they test
above 50% of the nation’s students in both reading
and mathematics... '

In the past school year, the mean reading score in
Distar kindergartens was af the7 2nd percentile (range
form 60th to 87th percentile). For mathematics, the
mean total score was at the 57th percentile. In first
grade, the children were tested at the 18th percentilein
reading and 20th percentile in mathematics at the
beginning of school, and they tested at the 46th percen-
tile (average) at theend of the year in both reading and
mathematics. There were seven classes combined in
these averages. ‘

He goes on to discuss the proven superiority of
phonics-based reading program, the necessity for a
system to monitor implementation of the educational
program, the need for concrete supervisor feedback,




~Large City Implementation—Continued ——

.and concluded with the following: :
 Traumatic though it may be to the community,
busing is an easy way out—temporarily. Busing can
be carried out by superintendents reluctant or unwill-
ing to do so. It is visible, easily enforced by the Court
 and immediately satisfying to those minorities who
see it as a symbol of victory over the white community
or who have been misled to believe that is will magi-
cally produce betier educational results for their chil-
‘dren.
 Educating children requires willing cooperation
" on the part of the top administrators, principals, and

‘teachers and the organizations that represent thent. It

‘requires hard work, inspiration, imagination and per-

severance. Itis less newsworthy and less visible, but

more fulfilling. It works to lift the children out of
isolation—permanently!

The DISTAR Follow Through programs have re-
ceived extensive coverage with a total of nine articles
appearingin the city’snewspapers during the summer
of 1980, when the district was deciding on expansion
into other schools. A lead editorial was called “DI5-
'TAR’s Success Story”. Here are some excerpls:

Improving the quality of education available at 23
predoniinantly black and hispanic schools would be a
moral imperative even it it were not also essential to
the success of this city's school integration effort.

The parents of white, middle-class youngsters will
never be persuaded to send their children to minority
schools so long as those alrendy enrolled in these
schools continue to score abysmally low in lests of
basic reading and mathematical skills. _

More importantly, failure to enhance educational
opportunities for minority children only condemns
them to the tragic patterns of the past, including
sharply diminished employment and career prospects.

Fortunately, the problem is not insoluble. Help s
available in the form of a classroom program known as
Direct Instruction, or DISTAR.

DISTAR's stress on rote learning and regimenta-
tion [note the common misinterpretation] offends
many school administrators and teachers who favor n
more “creative,” less structured classroom atmos-
phere. But that approach, typical of middle-class
schools, has proved a disastrous failure for minorily
children from poverty backgrounds. Indeed, it has
contributed to the declinein fest scores among middle-
class children. , _

Conversely, Direct Instruction has achieved re-
sults far surpassing any of the other 15 or so experi-
mental techniques tested in minority schools around
the country since the late 1960°s. DISTAR delivers
what other methods only promise; namely, raising the

reading and math scores of disadvantaged children to
national norms for their grade level. That being the
case, it seems absurd to oppose DISTAR on grounds
of arbitrary and discredited philosophical bias.

The legacy of that bins is a conviction shared by all
too many educators that minority children simply
cannot learn at rates anywhere near those commonly
achieved by the middle-class majority. That perni-
cious myth is challenged eloquently by the Rev.
in an interview published opposite this page. =~

The city school board is scheduled to vote Tuesdny
on whether to expand its DISTAR experiment to 18
additional classes. Superior Court Judge , who
is overseeing the district's court-ordered voluntary
integration plan, has indicated he favors a wider im-
plementation of the Direct Instruction method.

Sodowe. Andwe trust thata majority of the school
board will agree when it meets on Tuesday. [Repro-
duced with permission of the San Diego Union.]

The Classroom Observation Study

During the 1978-79 school year a DI Supervision
Code (DISC) was developed to observe the following
five critical teacher performance variables: (1) Correc-
tions, (2) Pacing, (3) Format Accuracy, (4) Signals, and
{5) Mean Student Accuracy.

Each teacher (or aide) was observed for at least one
12-minute session per phase teaching a small group
DISTAR lesson in either reading {for the teachers) or
oral language (for the aides). Observers were trained
DISTAR consultants. Each teaching trial wasrecorded
in one frame with three components—teacher presen-
tation, student response, and teacher response. Any
errors the teaching staff made in presentation {e.g.,
inaccurate format) or response (failure to correctaner-
ror) were noted. If even only one student failed to
respond whena unisonresponse wasrequired, the box
was marked NR (no response). At the end of 12
minutes, the teacher’s pace (number of learning trials
per minute) and the accuracy rate of the other four
variables (in percentages) could be calculated.

The analysis revealed some reasonably clear pat-
terns of skill acquisition across samples of teachersand
paraprofessionals. Two sets of teaching techniques
(Format Accuraey and Signals) are acquired by virti-
ally all teachers and most paraprofessionals withina 2-
month time span (see Figure 1). On the other hand,
many teachers seemed unable to reach criterion level
after 8 months on Corrections and Student Accuracy.
Acquisitionrate on these variables waseven slower for
paraprofessionals. There weresome strongindividual -
differences in acquisition rate. Those teachers ranked
in the upper quartile by supervisors (high level imple-
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~ Large City Implementation—continued ——

“Figure 1. Skill Acquistion Trends for
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three: Pacing, Student Accuracy, and use of Correc-
tions. Moreimportantly, there were strongdifferences
notonly in observed behavior, butin reading scores on
standardized achievement tests between the high
implementors and low implementors. (The two high
implementer’s classes wereat the 59th percentile, while
the two lowest were at the 27th and 22nd percentile
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During the summer and fall of 1979, the cbservation
code (DISC) was streamlined by Adrienne Allen and
the authors. Only the three most crucial variables—
Pacing, Corrections, and Student Accuracy—were
included. Also, anImplementation Rating Form (IRF)
was developed by Russell Gersten and Linda Meyer,
with extensive input from members of the consultant
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staff, to of fer a broader range assessment of implemen-
tation of the DI Model. The IRF rated placement of
students, type of corrections employed by teachers,
criterion teaching time, and basic classroom manage-
ment skills. The IRF was completed for all teachers in
‘the project. Correlations between total IRF scores and
reading gains were quite strong for both the CTBS and
the WRAT (in the range of .54 to .94 with a median of
70). '
The study showed that model implementation can
“be measured in a valid, reliable fashion. The rating
form appears to also be a valid instrument, but inter-
rater reliability indicated supervisor bias can be a
serious problem in some cases. In contrast, it appears
that by observing only three teacher performance
variables (Pacing, Corrections, and Student Accuracy)
one can predict reading achievement gains for the
entire class with a high level of accuracy. There are
now two validated instruments available for measure-
ment of DI implementation—the DISC and the IRF.

Case Study Component

Four reports were released by the independent
subcontractor discussing administrative aspects of
implementation, intensive interviews with teachers
and paraprofessionals, and a naturalistic study of the
role of the project manager and DI consultants. Only
certain key findings will be reported here.

1. The importance of the consultant and local supervi-
sion. A consistent finding was that most teachers and
aides found both the consultants from the University
of Oregon and the local supervisors (called resource
teachers) extremely helpful, perhaps the most positive
aspect of the model. (This was also cited by the court-
appointed team.) Most teachers liked the concrete,
specific “hands on” type of supervision offered, and
the concrete suggestions and feedback offered. Many
instructors said they found this model very strange at
first, a little awkward and embarrassing. But they
came to really appreciate it.

There were some divergent opinions, and some
criticisms were also voiced. Many found the expec-
tations held by supervisors during the first year of
implementation too high; observations were thus seen

‘as punishing experiences. Several cited that there was
a bit of disagreement between the three University of
Oregon DI consultants (who each visited once every
six weeks or s0). Teachers found this very confusing,
Some of the local supervisors were considered inade-
quately trained during the first year. Asmall, but vocal
minority of teachersindicated that they did not care for
the entire model of supervision.

Interestingly enough, one of the major findings of

the Rand report on implementation of educational
innovations was that programs tend to succeed when
supervisorsoffer concrete, specific technical assistance.

2. Peer support. Teachers new to the DISTAR pro-
gram had a much easier time dealing with the com-
plexities of the program when at least some of their
fellow teachers were familiar with the model.

3. Attitudes toward DISTAR. There wasa widerange
of attitudes toward DISTAR. One group liked struc-
tured programs, liked structured supervision, and
seemed to thrive in this program. The largest group,
however, was more ambivalent. The found the
“mechanical nature” of DI went against the educa-
tional values they previously held, and made them feel
a little less like teachers. Some also indicated that
teaching was now boring (others said they enjoyed not
having to spend as much time writing lesson plans,
etc.). A common theme in most of this group, though,
was that thereading and language gains made by their
students were at a level they did not believe possible.
So they were willing to continue with the program.

A final groupindicated they disliked Direct Instruc-
tion. Several wondered if the gains made by the
students would last. Some of these teachers were
considering tranisferring to other schools.

Administrative Issues

1. Start up. Thereis a need for a start-up time longer
than the one-month period allotted. In the fall of 1978,
interested teachers were told to teach DISTAR with
only two days of preservice training; the local supervi-
sors had only one week of training and were not
equipped to deal with many problems. Furthermore,
many administrative decisions (see below)} were being
made while implementatien was ongoing,

2. Program conflicts. Conflicts occurred with Title],
Bilingual and Special Education Programs. The “pull
out” model used in these programs conflicted with the
in-class nature of both instruction and supervision in
DL Conflictsin regulations were not resolved prior to
implementation.

3. Teacher transfers. It is quite likely that there will
be a.set of teachers like those in the third group cited
above—those who do not like the model for personal
or ideological reasons and wish to transfer. Dealing
with these transfers is an issue that must be consid-
ered.

4. Roleof central administration. In the Spring of 1979
(the end of the first year), several members of the
central staff (including the Deputy Superintendent)
made strong statements supporting the DI model. All
participants agreed that this had a powerful effect on
the participants. However, there was an awareness
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that this would mean little without follow-up support
from resource teachers and consultants.

5. Role of building principals. Virtually every teacher
- and aide found the building principal irrelevant to
implementation; she or he seemed to neither support
nor hinder the process. (There was one exception in
the first year—a principal who actively hindered the
work of the consultants.) This would seem to corrobo-
rate the findings of the court-appointed teamn that
these principals did not serve as instructional leaders.
- Interviews with the 7 principals were conducted by
the independent researcher. He reported that most
principals regretted their inability to deal with the
instructional sphere; 3 of the 7 asserted that they per-
ceive this as their key role. However, ail agreed that,
due to the presence of at least 20 disparate budgets at
their schools, and the multitude of Federal programs,
they were forced to operate as managers.

. Large City implementation—continued —

Future Research -

Research being conducted this year [1981] for the
National Institute of Education atternpis to look more
seriously at the role of the principal in managing
implementation and in making sure teachers receive
adequate technical assistance. Both ethnographicand
quantitative methods will be employed by: (1)looking
at the current situation at target schools vis-a-vis tech-
nical assistance, monitoring of teaching and student
progress, instructional leadership issues, (2) provid-
ing a series of inservice activities to interested princi-

pals based on prior needs assessments. This will

include increasing knowledge about effective teach-
ing, use of criterion referenced tests to monitor prog-
ress, and basic principles of supervision, and (3) evalu-
ating changes intheschool system—especially in terms
of amount of time students spend actively engaged in
learmning. ¢ '

A Study of Teacher Presentation

Variables— Pacing and

by Craig Darch, Auburn University .
Russell Gersten, University of Oregon

.From ADI News Volume 2, Number 4 (Summer, 1983)

Identification of instructional presentation variables
that lead to increased student performance is an im-
portant aim of educational research. Presentation
variables are especially important in programs for
mildly handicapped students. Two procedures essen-
tial to success for these students are rate of presenta-
_tion and use of praise. Both promote attention to task
- and accurate work. Success in theseareas is important
in the development of academic achievement and self
‘concept. . :

Rapid pacing has been shown to improve the aca-
demic performance of non-handicapped students
{Carnine, 1976). Many studies show that teacher praise
is important in all aspects of an educational program
" (e.g., Walker, 1979).

The present study was designed to extend the re-
search on rapid pacing and feedback to learning dis-
ables students. Also, both the isolated and interactive
effects of rapid pacing and praise were evaluated.
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Method

Subjects and Sétting
Thesubjects for this study were four students, three

- boys and one girl, who were identified as learning

disabled by school psychologists. Each had a history
of difficulty in basic word decoding. At the beginning
of this study, each subject had just been placed into the
learning disabilities classroom. Students’ individual-
ized educational programs (IE['s) included learning
basicsound/symbolrelationships and blendingsounds
into words.

The reading class met daily for a 45 minute period.
The first 20 minutes were used for the experimental
intervention. The remainder of the class period was
spent having the students work on individually de-
signed worksheets. The four students were taught as
a group. The teacher for this study was a 23-year old
woman who was completing a graduate practicum in
learning disabilities.

Reading Program

The DISTAR Reading I Program was used for this _




- Pacing and Praise—continued —

study. Inthis program, the rate of teacher presentation

- {pacing} is expected to be rapid (approximately 10

tasks per minute).

' Beforethestudybegan, the teacherand experimenter
practiced providing signals for studént responding,
contingent praise, and increasing instruction. Train-
ing consisted of demonstration, practice, and feed-

-back. These sessions occurred after school and lasted
approximately 30 minutes for five consecutive days.

Experimental Design

A modified reversal design, with replication across
subjects, was used. The advantage of this particular
design-is that it allows demonstration of both the
Jisolated-and interactive effects of individual interven-
tion components. Because most instructional systems
are multi-component, the ability to identify those
aspectsofa treatment thatcontribute most to increased
student performanceis very important. Data werecol-
lected daily during this study and experimentation
lasted a total of 25 school days.

Baseline 1

. During this phase, the teacher presented material
from the DISTAR lessons by closely following the
daily lesson scripts, with two exceptions. Although
‘the teacher told students whether their responses were

- correct or incorrect, she did not verbally praise correct
answers or instances of appropriate social behavior. If
the group gave a correct response, the teacher would

~merely tell the students the answer was correct, and

- move on to the next step in the lesson.

The rate of teacher presentation of the instructional
content was also controlled. To insure a slowly paced
instructional delivery, the teacher was instructed to
pause five seconds (by counting to herself) between
theend of a student’s response and the presentation of
the next part of instruction. This procedure was sim-
ilar to the one used by Carnine (1976). Baseline 1 lasted
four days.

Rapid Pace 1

This phase lasted four days and was exactly the
same as Baseline 1 except that the pace of instructional
presentation was increased. Instead of creating a five-
second pause between the completion onone task and
theintroduction of the next, the teacher was instructed
to proceed immediately to the next part of the lesson.
It must be emphasized thatincreased pacing had noth-
ing to do with the rate at which the teacher spoke.
Instead, pacing was defined as the time between task

presentations.

During this phase, the.leacher gave only in-
formational feedback to the student; she did not ver-
bally praise their behavior. Corrections were done in
the same manner as in Basellne 1.

Rapid Pace and Praise 1

This phase replicated the rapid pacing procedure
‘and added praise for appropriate social behavior and
correctacademic responses. Duringeachinstructional -
presentation, the teacher identified instancesofappro-
priate behavior and praised the students, using short -
specific statements. The teacher reinforced behaviors
such as eyes focused on the text, keeping hands and
feet to oneself, staying in one’s seat, and responding to
the teacher” signal. Also, the teacher would praise
student(s) or the group for responding correctly. This
phase lasted five days.

Praise Only

Next, rapid pacing was dropped to demonstrate the
differential effectiveness of praise vs. pacing. The
teacher again presented material at a slow pace, using
the five-second-pause technique. The teacher repli-
cated the verbal reinforcement procedure described in

-the previous condition. This phase lasted three days.

Baseline 2

This phase was identical to Baseline 1 and lasted
three days.

Rapid Pace 2

This phase replicated Rapid Pace1and lasted three
days.

Rapid Pace and Praise 2

This phase, a replication of Rapid Paceand Praise 1,
was important again showing the effects of the two
variables in combination. I lasted three days. '

Dependent Variables

Percent Correct. Percent Correct was calculated by
dividing the number of opportunities available to
respond to a teacher question or direction by the
number of correct answers. If the student did not
correctly respond within one second of the teacher’s
signal, the response was marked as incorrect. Inorder
for a student’s response to be considered correct, the
student had to voice the answer loudly enough to be
heard by the observer, who was seated approximately
four feetaway. Data were taken during both individ-
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- Pacing and Praise—continued ———

ual turns and group responses. Procedures are dis-
‘cussed below.

.. Percent On-Task Behavior. On-Task was defined as
eyes on the teacher or the presentation book, keeping
. hands and feet to oneself, and responding on time to
the signal. Behaviors such as talking out, talking to
classmates, playing with objects, out-of-seat without
permission, or fighting were classified as off-task.

Data Collection Procedure

Three university graduate students served as pri-
mary data collectors. One collected data on On-Task
- Behavior while the other recorded Correct Responses.

On alternating days, the third graduate student would
observe and record either On-Task Behavior or Cor-
rect Responsestoassessinter-observerreliability. Data
were collected on the four subjects in the following
manner. Observers who coded On-Task behavior

‘used a ten-second-time-sampling technique; they

would observe thestudent for ninesecondsand record
the student’s behavior for the entire nine seconds, the
observers would record a slash (/) in the appropriate
interval on the data sheet. If the student was engaged
in any inappropriate behavior during the nine sec-
onds, the observersrecorded a0in the specificinterval.
A different student was coded each ten-second inter-
val. The observers systematically

coded the four subjects in a pre-

Figure 1. determined order; therefore both
Basetine | Rapid Pace Rapid Pace 8 Praise Baseline 2 Ramd Pace Rapd Pace observers were TECO"ding the
100, NoProwel Pratse ] only NoFiaise? . & Praise 2| same subject at the end of each
0 | ten-second interval. One com-
33; T e plete rotation through the sub-
_ 60] - — jects took forty seconds and the
Ery \/\ \ process was repeated con-
3 10] tinuously for the duration of the
20 : session.
'g' Mz 42 M=68 M= 8] ) M=62 | th=Ba The technique to record Cor-
o0, rect Responding followed the
w90l . . procedures described by Carnine
2 2. e — (1976). Eachsubject wasrecorded
?_.J o 0] \// ~— | —— individually for five consecutive
Yz 50, tasks, even though all subjects re-
o3 ;g: < sponded to each task. A task was
Z 2] defined as a teacher presentation
g ,‘g— - =60 we=gol  mess|  m=s3| we=ez| mes7 of either a sound or a word. For
b example, each task required the
500 students to: (a) give the sound
o :g— that a letter or letter combination
S 7ol N made, (b) sound outa word, (c) to
:“_’ - 4] —~— o NI b — read the word as a whole unit.
Z 8 ) This cycle was repeated numer-
g @ ous times during the 20 minute
g0 lesson.
o =33 =29 R e ME2 MEEEL_M=T0 Results and Discussion
o] Inter-observer agreements for
iy on-taskbehavior ranged from80%
- 60 to 95%, with a mean of 90%; for
T ig- percentages of correctanswering,
i R e B I B B oLl
o] T~ T -
of =181, meml o wedl Rl o MeRl MRl MR Accuracy
' 5 10 15 20 25 ,
SESSIONS The results on the percentage
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Pacing and Praise—continued

subject are shown in Figure 1. Each student was
performing well below acceptable level during the
Baseline 1 condition. Each student’s performance was
affected by the introduction of each phase of the ex-
- perimental intervention. With the introduction of the
first component of the intervention, Rapid Pace 1, each
student demonstrated an increase in accuracy. This in-
crease in performance was replicated in the Rapid Pace
2 condition. This consistent effect shows that teachers
of LD students can improve academic performance
merely by increasing the rate of instructional pre-
sentation. This finding replicates Carnine’s (1976)
study. This result also supports the findings of a cor-

relational study conducted by Ger-

On-Task

The results for On-Task Behavior (Figure 2) repli-
cate those for Correct Responding. Rapid Pacing and
Praise both contributed toincreased On-Task Behavior.
These findings have implications for teachers whose
students have high levels of Off-Task Behavior.

Teachers must look to both instructional modifica-
tions and use of consequences when developing in-
structional programs for skill deficient students. ‘The
powerful effects of pacing and praising can be impor-
tant in allowing students to succeed in the early stages
of a remedial education program. The finding that

sten, Carnine,and Williams (1982),

Figure 2.

in which the students of teachers
who consistently paced their les-
sons briskly gained more in read-
ing achievement than their peers.
It is important to note that this in-
crease in pacing was not due tothe
teacher’s speaking more quickly. %50
Rather, the pauses between each
segment of the lesson were re-
duced.

éaseline 1

Praise
Only

" Rapid Pace &

. Baseline 2 Rapid Pace Aapid Pace
Praise

No Praise 7 & Praise 2

Rapid Pace
No Praise |

-/\,__./-,__‘__‘

M=40

The combination of Rapid Pac- 0
ing and Praise led to an even
stronger effect. Students 1 and 2
improved from a baseline accu-
racy of 40% to 86% and 79%, re-
spectively. Student 3'sgrowth was
notas dramatic (from 53% to 65%).
Student4 was thelowest performer
in the group. Though he demon-

strated some growth in accuracy
(18% to 31%), he continued to per-
‘form well below acceptable levels.

When the praise only condition
was administered, performance
gains on Correct Responses are
maintained in student 3, while
slight decreases are shown for the
three other students. 0

PERCENT ON TASK BEHAVIOR
o

M=45

Levels of performance during
the last three phases replicate the
results in the first three conditions
of the experiment. The finding
that the combination of Rapid Pac-
ingand Praise can produce power-
ful increases in performance of LD
students is an important finding 0

for the classroom teacher.

l\;‘l= 3.8
15
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Pacing and Praise—cContinued

rapid pacing alone increases performance might be
helpful as a method to eliminate {or reduce}, at some
point in a student’s instructional program, supple-
mental reinforcement programs (i.e., token systems,
high rates of praise). A number of investigators have
suggested that use of extrinsic reward systems may
producestudents who only learnto earn tokens. These
students may fail to develop intrinsic motivation for
-academic tasks. If teachers modify instructional deliv-
ery variables(i.e., pacing) some students may not need
supplemental reinforcement programs. Further, if a
student has already been placed on a point system, an

increased instructional pace may facilitate early quick
removal of this intervention. @
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ocus on Student Performance-

The Key to Effective Supervision

by Mary Gleason
University of Oregon

From ADI News Volume 3, Number 4 (Surmnmer, 1984)

A premise of the Direct Instruction Model is that all
children can be taught if they are provided with ade-
quate instruction. The role of the supervisoris to help
the teacher provide adequate instruction, so it follows
that if the supervisor helps the teacher, the supervisor
has helped the children to be taught. The measuring
stick of the teacher”s success, and of the supervisor’s, is
the academic success of the children.
must monitor teacher performance, and their own, by
monitoring student performance.

Many supervisors and administrators feel that they
must approach a teacher’s classroom armed with data

- forms. Data forms tend to be written only in terms of
teacher behaviors, not in terms of child performance.
Some supervisors get sidetracked. The ultimate focus
of the supervisor’s observation should be student
learning. In monitoring student learning as well as
teacher performance, data forms are useful tools, but
should not be the supervisor's only tool.

In classrooms where Direct Instruction programs
are being taught, the supervisor or administrator has
twoexpectations: (1) studentswill coveralessona day

. in each Direct Instruction program, and (2) students
will perform at a high successlevel. These two expec-
tations represent the outcomes the supervisor is look-
ing for. All observations in the classroom are ulti-
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Supervisors |

mately concerned with whether these two expecta-
tions are being met. (These statements do not deny
that we also want the children to be having fun and to
feel good about learning.)

If the observations yield the information that chil-
dren are learning and at an acceptable rate, the super-
visor has reason to reinforce the teacher. If, on the

" other hand, the childrenarenot being taught as well as

they could be, the supervisor offers practical sugges-
tions for change. Effective teacher change equals
improvement in student performance.

What a Supervisor Looks For

Time allocated. First, the supervisor should look at
the teaching schedule to make sure that enough time
has been allocated to be able to do a lesson a day.
Children will not complete DISTAR Reading I in one
year if the teacher allows 20 minutes a day for the
program. If a particular group of children can't get
firm on a lesson in one day, the teacher may have to
scheduleanother period of teaching time for that group.

Lessons covered. After the supervisor has checked
the teaching schedule, he/she should help the teacher
design a way to keep track of how many lessons are
being covered. One way is to keep track of the lesson
gain of each group on a weekly basis. For each group,
the teacher would write down the number of the lesson
workedon thatday. Attheend of the week, the teacher
would writein the total number of lessons covered that
week (see Figure 1).




Student Performance and Supervision—continued—

=teacher to “look” technically perfect and still have -

Figure 1.

Week 1
Mon Tues Wed Thur Fri

53 54 55 55 56 4

Gain

Appropriate placement. The supervisor should check
for appropriate placement of the group. The children
should always be performing ata high enough success
level that they can feel good about working hard.
. When children are “over their heads,” they have diffi-
culty staying on task and the teacher spends too much
Hme correcting and firming,

The supervisor can check for a high success levelin
a number of ways: (1) by looking at the results of a
criterion-referenced test for each child in the group to
see if each child is performing between 80% and 100%,
or (2) by taking data on students’ oral responses
during instruction, looking for 80% or higher on first-
time responses {correct responses after a correction
don’tcount)and checkingstudents’ independent work
performance, looking for 80% or higher on work-
sheets, and 97% or higher on oral reading,.

The supervisor can continue to use these proce-

dures to monitor whether students are being moved -

on to new lessons before they have mastered the mate-
rial. When the students are “over their heads,” they
- should be moved back to a lesson where they can be
more successful.

Physical arrangement. The supervisor should check
for physical arrangements, organization of materials,
- and use of time that enhance the teacher’s ability to
teach well. Are all children seated so they can see the
teacher and the material used for presentation? Are
the lowest performers sitting closest to the teacher?
Are the teacher’s materials close by and organized so
that no time is wasted in transition from task to task?

Frequent responses. The supervisor should look to
seeif the teacher is getting frequent responses fromn the
children. The supervisor can check response rate
(pacing) by doing the following: Duringa five-minute
period, make one tally point each time the students
- respond orally. Divide the number of tallies by 5. A
response rate of 2 to 7 responses per minute means the
teacher is talking too much going, too slowly, or is
somehow wasting ime. Approximately 10 responses
per minute indicated an effective response rate.

Student errors. The supervisor should watch the
children. He/she should pay attention to student
errors and what the teacher does to “firm” the chil-
dren’s skills. It is possible for a Direct Instruction

NN e M

children who are not firm. The teacher’s pacing is
great, the signals are precise, and, every time an error

- is made, the teacher does a correction; however, the

teacher allows the children to move on to the next les-
son while they are working at a 60% success level.

This type of teacher can fool an unsuspecting super-
visor who watches the teacher’s presentation and for~
gets to attend to the children’s performance. This
teacher needs as much help as the teacher who has
poor signals. The supervisor should watch for the
following: Does the teacher stop at each error and
immediately tell the answer? After telling the answer,
does the teacher repeat the missed task so the children
can try again? Does the teacher go on to something else
and then come back to the missed task to see if the
students can perform correctly following a delay?
Does the teacher repeat the format that students made
errors on before going to the next format? Does the
teacher check all written work and provide a correc-
tion for each item that is missed? :

Student errors also occur because of the teacher's
presentation skills. When a supervisor sees student
errors, the supervisor must try to determine of the er-
rors are caused by poor signals, mappropnate think-
ing time, or other teacher behaviors.

On-task behavior. The supervisor should check
whether all students are working all the time and
whether the teacher takes steps to teach students.to
attend and work hard. When the teacher is asking for -
unison responses, the supervisor must watch to see if
all students are answering and if they are answering
together.

For those who are ]ust beginning to use the Dlrect
Instruction model of supervision, perhaps you can get
started by using a simple checklist {(see Figure 2). And
remember, keep your eye on the kids. ¢

Figure 2.
What to look for in a Direct Instruction classroom.

Time allocation for each group.

Amount of content covered.

Appropriate placement.

Physical arrangement, organization of materials.
Smooth, rapid transitions

Frequent responses.

Student errors

On-task behavior.
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arriers

-by Douglas Camine

:‘From ADI News Volume 1, Number 4 (Summer, 1982)

“The major stuies of curriculum reform have shown

. that where training, the introduction of materials,

verkical political solidarity, and staff and adminis-

trative connmitment are brought together, there is con-

siderable movement. Gradually, however, the school

. returns to the normative patterns which characterize

" most American schools and the innovations Iose their
steam, The problem is a worldwide one.’

{Hersh, Carnine, Gall, Stockard, Carmack &

Gannon, 1981)

Even though teacher’s greatest rewards have to do
with serving their students (Dunn, 1980), innovative
practices that help teachers better serve students are
under-utilized or misused. The defenses operating to
resist change may be labelléd discrediting, delaying,
.distorting, and ultimately, discontinuing. We will dis-
- cuss each of these, drawing in part from our fourteen
:years of experiences with Project Follow Through. The
Follow Through experiment has provided clear evi-

dence that Direct Instruction methods can be effective:

'in overcoming educational problems of the economi-
. cally disadvantaged (Becker & Carnine, 1980; Steb-
-bins, St. Pierre, Proper, Anderson & Cerva, 1976, 1977),
~and yet many choose not to believe this evidence.
- . Discrediting
- Ifaninnovation is discredited, pressures to adopt it
~-are minimal. " Innovations are usually discredited
‘through intellectual or quasi-intellectual activitiessuch
~ asattributing their success to unigque factors not found
in other settings, questioning the values represented
by the innovation, questioning, criticizing and ignor-
ing any evaluation that judges the innovation to be
. effective, or even claiming that the innovative practice
- has already been adopted when, in fact, it has not.
According to the uniqueness argument, the effec-
tive instructional program that operated for over a

B ~decade at P.S. 137 in the Ocean-Hill Brownsville sec-

tion of new York could not work in P.S. 73, which is
located only three blocks away — despite the fact that
the program in P.S. 137 operated effectively for 12
- years withd different principals, 4 different compensa-
tory eduction directors and over 50 different teachers.
If this view is true, scientific work in education is a
contradicition in terms, since, to be valid, scientific
knowledge must be true in more than one setting.
What wouid be the reaction to a doctor who said that
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heart surgery could be done successfully on 14th St. in
Chicago, but not on.11th Street? In education, people
readily accept data showing that most students can
read in one urban school while most students cannot
read inanother school a few blocks away, withoutever
considering that this may be due to the specificinstruc-
tional processes going on in the two buildings. Early
sociological data (Jencks and other, 1972; Coleman,
Campbell, Hobson, McPartland, Mood, Weinfield &
York, 1966) has been used to support the belief that
schooling makes little difference, although more re-
cently, even Jencks seems to be attributing more im-
portance to the schooling process (Jenks, 1979).
Undermining an innovation by questioning the
valuesit representsismore subtle. “For the education-
ists, the doctrine of the whole child is the magical balm
that washes away their sins. Ask a question about
skills, and you get T.S. Elloit, transforming the ques-
tion to one about values” (Lyons, 1980). The Direct
Instruction Model, which has been relatively effective
in fostering both academic growth and a positive self-
concept in economically disadvantaged children was
seemingly discredited on a PBS television documen-

. tary by a survey of principals who said that the pro-

gram does not address creativity and other aspects of
the whole child, and that while the programs’ effec-
tiveness was well known, it was believed to be insuf-
ficiently “humanistic” turning teachers and children
into robots. One principal new to a building forbade
two teachers to continue the program even though he
had never seen it in use and even refused to observe
teachers using it.

Similarly, critics can claim thatany evaluation of an
innovative program is invalid because it doesn’t
measure what is truly important. As Anderson and
colleagues state, “. . .Any program that wishes to rid
itself forever of the discomforts of evaluation need
only add to its list of objectives one metaphysical,
Obscure, or otherwise immeasurable purpose. . .”
(Anderson, 5t. Pierre, Proper & Stebbins, 1978). Cog-
nizance of both intended and unintended effects of an
innovation isimportant. 1t isalways necessary to limit
the generalizability of an evaluation effort to what it
measures. However, to reject an evaluation because it
did not measure what may be impossible to measure
(e.g., the inner feelings, aspirations, or creative poten-
tial of a generation of school children}is unreasonable.
Nonetheless, an unpopular evaluation finding can be
discounted by emphasizing what was not measured.

Another way of discrediting a successful innova-
tion, one that may seem almost inconceivable to the




- Barriers to Educational Change-—continued —

naive reader, is to simply ignore its success. “Al-
though pupil achievement data are routinely coliected
for individual students and are used to monitor their
progress and determine their opportunities, the same
data are rarely aggregated so as to provide a basis for
assessing the performance of individual teachers,
schools, or districts” (Meyer, Scott & Deal, 1979). By
failing to aggregate data and compare progress across
schools and classrooms, administrators relieve them-
selves of the responsibility to either provide remedies
tolow performing schoolsor explain why some schools
are effective.
Delaying

Evenifaninnovationis notdiscredited, its adoption
can be delayed. While delaying is characteristic of
many fields, there are some exceptions, such as medi-
cine, in which technological advancesare often rapidly
accepted. Inonestudy, a miracle drug wasadopted by
90% of the physicians in four communities within 7

months. Typically, the complete adoption of an edu-
cational innovationisatleast ten timesslower (Ca rison,

1964). The medical comparison is probably unfair. .

Many past educational innovations have been fads
that proved to be of little benefit. Thus, slow-paced
adoptions have served to minimize useless disrup-
tions to school systems. As valid practices become
more prevalent ineducation, delay may become less of
a problem, but that seems unlikely.

Distorting

No innovation is implementation-proof. Innova-

tions thatare not discredited and delayed can still turn
out to be ineffectual as a result of extensive modifica-
tions. For an untried innovation, a process of adapta-
tion seems reasonable; in fact, all things being equal,
_the more an innovation is adapted, the more likely its
acceptance ina school (Berman & McLaughlin, 1975).
Too often, though, adaptation becomes a euphemism
for distortion. For example, Centra and Potter (1980)
cited several studies of “team teaching” in which the
investigators could not even identify which teachers
were working in teams. The innovation had been
transformed in such a way that it no longer differed
from traditional practice. Another common occur-
rence is selecting only a part of the innovation for im-
plementation (in the name of eclecticism) and then at-
tributing the subsequent failure to the entire innova-
tion. Finally, an innovative practice adopted by a
district may never be implemented, because of what
Charters and Jones (1973) refer to as the “risk of ap-
praising non-events.”

Sometimes distortion seems more like sabotage.

For examnple, in one small urban school, an innovative
program was adopted that required para-profession-
als and specific instructional materials. One year the
central administration delayed hiring paraprofession-
als for eight weeks, even though trained people and
funds were available; over 3200 hours of instructional
time were lost. A few years earlier, the same district
delayed an order for essential instructional material
for over six months, resulting in the loss of thousands
of hours of instruction. Disruptions can also be ef-
fected by transferringkey personnel to otherschools or
bringing in personnel opposed to the innovation.
Discontinuing’

Innovative practices, even those that are eventually
implemented and proven to be quite effective, are
often discontinued. Rowan (1977) found that in-
novations that had the least to do with instruction (e.g.,
school health and cafeteria services) had the greatest
likelihood of survival. Those indirectly related to
instruction (such as guidance counseling, and psy-
chological testing services) had a moderate likelihood
of survival. However, innovations that actually dealt
with instruction were the least stable, and were termi-
nated most quickly.

Abandonment of a program by administrators can
even occur in the face of public support. At a school
board meeting for a small rural community, several
parents testified in support of a relatively new, highly
structured compensatory education program. One
parent’s threeoldest children, who started school béfore
the district installed the new program, hadn’t learned
to read. Later, two younger children, who had the
benefit of the new program, tutored their older sib-
lings. The parent was worried thather sixth child, only
four years old, would be a school failure, too, if the
program were dropped. Despite the district’s ac-
knowledgement that the program was quite effective
with poor children, the board voted to discontinue it
after teachers charged that the program was too struc-
tured and too narrow in outlook.

A Plan of Action

Reviewing case studies and theories of change as
well as conducting assessment can help policy makers
identify variables crucial to the success of an innova-
tion and predict the conflicts that might occur during
the change process. Based on that information, plan-
ners can then develop enhancement strategies to alter
or work around anticipated barriers. These strategies
are usually based on both authority and consensus
(Greenwood, Mann & McLaughlin, 1975). Suppose
most of the middle-level managersina district (princi-
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Barriers to Educational Change-—continued ——

pals, curriculum specialists, teacher trainers) oppose
the impending implérrientation of a major innovative
practice. Superintendents might exercise their author-
ity by visiting the project and making statementsabout
itsimportance. For consensus-building purposes, the
‘middle-level managers might be paid to attend an out-
of-town training session, attended by enthusiasticusers
of the innovation from other school inside and outside
the district. A combination of practical, common sense
advice from session leaders, coupled with genuine
testimonials from peers, could contribute to a willing-
ness to give the innovation a chance.

Diplomatic negotiation with hostile middle-level
managers is one possible way to forestall an innova-
tion from being discredited. The general strategy is to
anticipate how the innovation might be discredited
and focus on those points — have potential adopters
observe the innovation in action, talk to current users,
review pertinent research reports and papers by popu-
lar “opinion leaders,” and establish training programs
in the innovative practice.

A different strategy is necessary in responding to
delay. Situationalleadership theory suggests thatif an
administrator is not interested or energetic about
change, others mustbecome task oriented and assume
responsibility for planning and interaction (Hersey &
Blanchard, 1977). Asinterestin the innovation Brows,
responsibility for the implementation can be shared
even more. The work of Tannenbaum and Schmidt
(1973) on leadership styles (selling, telling, consulting,
testing, joining, delegating) isrelevantto the process of
shifting responsibility to those who will carry out the
innovation. Sometimes distinguishing between rea-
sonable, inevitable slowdowns and destructive delays
is difficult. Once delays clearly begin to undermine the
innovation, however, pressure should be applied. The
push can come from above or from peers. Either way,
asignificant blockage must be removed or satisfactory
implementation may never come about.

In deciding what constitutes a significant blockage,
it is important to identify the critical, non-negotiable
aspects of the innovation. Those aspects must be kept
clearly inmind duringinstallation. Otherwise,a harm-
less adaptation cannot be distinguished from a major
dilution of the innovation. Since adaptations should
be encouraged and distortions discouraged, the dis-
tinction is critical. Without protection from significant
distortions, an innovation will quite likely fail. Con-
versely, fighting inconsequential adaptations can wear
out everyone and create animosities among people
who need to work together.

Knowing when and how to fight deviations is only
partof the strategy for dealing with distortions. Another
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critical component is supporting genuine attempts to
implementtheinnovation. Gerstenand Carnine(1981)
have identified several support tasks, culled from re-
search on effective. school and classroom practices.
Some of these tasks are: (a) assessing how well the in-
novation is being implemented in each classroom, (b)
procuring appropriate technical assistance, and (c)
directingrewardsand sanctionsaccording to thequality
of implementation. Since most principals are unlikely
to carry out these tasks, responsibility for them must be
shared or’delegated. The principal might work in
coordinationwitha school-level supervisor, possiblya
lead teacher. : _

With concentrated thought and effort, practices
based on effectiveness research can become institu-
tionalized. Schools would. then assume greater re-
sponsibility for utilizing effective practices while still
fulfilling institutional requirements.
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ADI presents. . ..

ASIC SKILLS IN

TEACHING SKILLS

EACHING—

IDEO TRAINING PROGRAM FOR [EFFECTIVE

These 3 lessons show skilied teachers demonstrating effeciive teaching techniques with a
variety of students and a rangé of instructional materials. The lessons are designed for individual
use by novices to Direct Instruction, but can be used by supervisors or teacher trainers to illus-
trate effective use of Direct Insiruction techniques. Video examples demonstrate correct and
incorrect use of teaching skills with small groups of low-performing students. In the workbook that
accompanies the video presentations, the viewer has the opportunity to practice the skiils pre-
sented. Skills are reviewed cumulatively throughout the lessons. '

Overview of Lessons:

Lesson 1, Pacing and Signaling {25 minutes)

=  Presenting scripted material with enthusiasm

¢ Moving quickly through lessons to cover more material and maintain student attention
e Using signals to increase teacher-student interaction rate

Lesson 2, Motivation {30 minutes)

s 3etting clear behavioral and academic expectations

= Providing consistent feedback

» Using group management systems to increase student motivation

Lesson 3, Corrections {30 minutes)
e (Correcting errors immediately and effectively

* Using a standardized correction procedure to remediate student errors regardiess of Insiructional

materials

Cost:
$200.00 for set of three lessons

$3.00 per extra workbook ($9.00 for a set of 3)

- $75.00 per lesson (includes trainer guide and 1 workbook])

To order; send your check or purc'hase order to ADE
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Corrective Sb@ﬁﬁng rogra

by Mike Vreeland
Kalamazoo Public Schools

From ADI News Volume 1, Number 2 (Winter, 1982)

~ Three teachers and approximately 60 students took
part in an evaluation of three spelling programs in the
Kalamazoo, Michigan Public Schools during the 1980-
81 school year. One of these programs was Correclive
Spelling Through Morphographs. 1t will be referred to as
Program A. Theother two programs will simply bere-
ferred to as Programs B and C.

All of the students involved in the study were 4th
graders enrolled in regular (non-special education)

classes. A districtconsultant described the three groups

as equivalent in reading level at the beginning of the
study.

Each of the three teachers taught a group of 20 stu-
dents for one-half hour each school day for seven
months, using one of the three spelling programs
studied. Teacher A taught from Program A. Teacher
B from Program B, and Teacher C from Program C.
Teacher A, who taughtfrom Corrective Spelling Through
Morphographs, received approximately six hours of
training in this programand was observed while teach-
ing and given feedback weekly during the first month
of the study and biweekly for the remainder of the pro-
ject. The other two teachers received no special train-
ing in their programs and were not observed or given
feedback during ths study.

Students were tested in November and again in
May using the Test of Written Spelling, a group admini-
stered test requiring written answers. The test is
divided into two parts—one dealing with phonetically
regular words and the other with irregular words.
Results of this testing are shown in Figure 1.

Students in Program A (Corrective Spelling) in-
creased from 3.9 to 5.6 in total test grade equivalent
scores, an increase of 1.7 grade levels during the seven
months of instruction provided in this study. Group B
students increased .8 grades from 3.8 to 4.6. In Group
C, students climbed from 3.5 to 4.2—a .7 grade level
increase. Increases on component parts of the test
parallel total test scores. Group A students showed 2.2
and 1.5 grade equivalent increases on the regular and
irregular word sections, respectively; Group B im-
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proved .6 and .9 on these sub-tests; and Group C's
component gains were .8 and .6.

The gains made by the Corrective Spelling group
(Group A) appear to be clearly superior to those of
either Group B or Group C. In both cases, Group A
increases were more than twice those of the compari-
son groups. However, the effects should be inter-
preted conservatively for a least two increases: N
instructional time was only estimated to be equal for
all groups - this was not measured; and (2) Teachers B
and C did not receive program-specific training or
supervision, as did Teacher A. This second limitaion
should be considered carefully, since it could have
contributed to the differing program effects asmuch as
the program differences. What we do know, however,
is that Corrective Spelling, supplemented asit wasin the
study by teacher training and supervision, can pro-
duce gains averaging approximately two-and-one-
half months of achievement for each months of in-
struction. The factors contributing to such instruc-
tional efficiency clearly seem worthy of furtherinvesti-
gation. ¢

Figure 1. Spelling Program Comparisons.
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by Ziggy Engelinann | |
From ADI News Volume 1, Number 3 (Spring, 1982}
As partof the development of the Direct Instruction

| reading programs for grades4, 5,and 6, wedid arather

elaborate study to gain more precise information about
teacher behavior and how teacher behavior relates to
“the ideal.” The design of the experiment was basi-
cally simple. Wefirstanalyzed the major basal reading
programs that are used in grades 4 through 6 - Ginn,
Scott Foresman, Houghton Mifflin, and Holt. We we
analyzed the programs, we considered the clarity of
the communication that was provided, the adequacy
of the practice, and other aspects that should be con-
trolled by an effective program. Next, we interviewed
the 17 teachers who participated in the study. We
provided them with no information about the nature
of the study. (They knew only that they would receive
some free materials for participating.} Their participa-
tion involved answering questions during two taped
interviews and video taping two lessons in their read-
ing program. They were told that they would be taped
teaching a main-idea lesson and another lesson (what-
ever lesson came up during the time scheduled for the
testing). The teachers were selected from various
regions of the United States, from Bridgeport, Con-

- necticut, to Eugene, Oregon,

After the studentsreceived a lesson, they recelved a
simple test of the material that the teacher had just cov-
ered. There were no trick items, no extensions of
concepts, and basically nothing more than what the
teacher had just taught. The test was sufficiently long
to provide areasonablesample of each student’s under-
standing,.

With the information from the analysis of the pro-

_ gram, the teacher interview, the record of the teacher’s

teaching, and the student outcomes, we had the infor-

mation need to performarather thorough analysis that

we felt would answer the following questions:

1. Based strictly on an analysis of the program mate-
rial, how well would the program be predicted to
teach the average student?

2. How much do teachers actually deviated from the

~ specifications of the basal programs, and if they do
deviate, to what extent do thesedeviations facilitate
communication? (In other words, how much better
do the teachers teach than they would if they fol-

* This project was conducted by Engelmann-Becker Corpo-
ration and coordinated by Don Steely.

lowed the program to the last detaii?)

3. How do the facts about the teacher’s instructional
program, the teacher’s actual teaching behavior,
and the actual student outcomes relate to the
teacher’s verbal descriptions of these areas? (Are
teachers accurate and knowledgeable about the
details of their programs? Do they know specifi-
cally the types of problems their children have? Do
they accurately evaluate their own teaching?)
Figure 1 shows the four areas that were investi-

gated. The arrows indicate the various comparisons

‘that were possible from one area to another areas.

Figure 1. Four Areas of Invesitation

Teacher's verbal
behavior
{Taped interviews)-

Instructional
programs
(analysis of program)

-] ————

" Teacher's actual
teaching behavior
(Video taped lessons)

;

Student outcomes

Program Analysis

Perhaps the greatest new contribution the study
provided was a basis for analyzing instructional pro-
grams. The analysis was based on fairly reliable infor-
mation that we had received when developing Direct
Instruction programs. Tryouts consistently disclosed

~ that skills must be taught for a minimum amount of

time, that the wording should be simple and con-
sistent, that the skill must be reviewed on a regular
basis, that distractions result in mislearning, and that
the set of examples and rules that are presented must
be unambiguous (so that the learner will not learn a
misinterpretation). The misinterpretation is perhaps
themostimportantsingle consideration, because there
isa very reliable rule thatif the presentation is ambigu-
ous, some students will learn an unintended interpre-
tation. A simple example would be a presentation that
showed all examples of the concept “red” as being
round balls and all examples of “not-red” as squares.
Clearly, this demonstraton cannot teach the naive
learner what red really means because the learner has
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the option of concluding that the word “red” refers to
the color or that “red” refers to the circular shape ( or
that something is called “red” only if it is both circular
and red incolor). The problem with presentations that
present possible misinterpretations is that while stu-
dents may perform perfectly on the initial examples
{red balls, for instance), it i5s not until later that we dis-
cover that hey don’t understand red.

A more sophisticated illustration of misinterpreta-
tion would be provided by a poorly designed series of
examples used to teach mainidea. Let’ssay that for the
first four examples the main idea is expressed by the
first sentence in the passage. The students perform
marvelously on these examples. The next example,
however, may be one that contains no sentence that
expresses the main idea. The prediction, based on this
poorsetof examples, is that when some of the students
reach this last example, they will identify the first
sentence as the main-idea sentence and that it will
_require great effort to teach them the real concept of
main idea. The point is that these students are not be-

_ havmg in an unreasonable way The series of exam-

ples the teacher presented strongly prompted them to
attend to the “first sentence,” just as certainly asthe red
balls would teach some children that red meansround.

. The results of the program analysis were, at best,
frightening. Table 1 summarizes the averages of the
five basal programs for the teaching of main-idea in
grades 4,5, and 6. Note that the number of lessons and
examples refer to a three-year period.

The asterisked items provide some indication of the
lack of precision exercised by these programs. Item 1
indicates that only 14% of the examples are taught. An
example is considered “not taught” if the question of
the type asked about the example had not been pre-
sented in the last 50 teaching days. (These basal pro-
grams, as you know, are notdivided intodaily lessons.
To compute the lessons, we counted the total number
of pages presented over the 3-year period, divided the
total by 480 [160 lessons a year times 3 years].) The re-
sulting number provided an arbitrary, average num-
ber of pages that should be covered during a “daily”

Table 1. Program Analysis Results Across Programs

Means Across Program Ideal

* 1. Percentage of examples taught 14 100
2. Percentage of questions ambiguous and not taught 88 0
3. Percentage of answers to questions that were misleading and wrong 12 0
4. Percentage of minimum discriminations not taught s D 0
5. Percentage of variation in teacher presentation wording 14 0-15
6. Percentage of variation in student workbook wording - 44 0-15
7. Percentage of variation in items, teacher presentation 10 0-50
8. Percentage of variation in items, student workbook C 18 0-50
9. Percentage of questions relevant to concept, teacher presentation 62 7 100
10.. Percentage of questions relevant to concept, student workbook 75 100
*11. Percentage of probability of correct interpretation 27 100
12.  Percentage of response variation 13 0-50
13. Percentage of visual distraction, student workbook 25 _ 0
14. Percentage of academic distraction, teacher presentation,
student workbook 31 ‘ 0
- 15.  Percentage of strength of teacher presentation responses 89 100
16. Percentage of strength of student workbook responses : : 72 100
~17. Percentage of prompted, teacher presentation 24 0
*18. Percentage of prompted, student workbook 49 0
*19. Day since two examples were presented 62 ?
20. Total number of examples in program 66 ?
*21. Number of student examples on same day as teacher material 9 ?
22. Percent of student examples on same day as teacher material 14 ?
*23. Total number of lessons 22 50-80
*24. Percentage of examples for which correction is specified 0 100

* Large discrepancy between program and ideal.
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Basal Readers—continued

lesson. _ _

Itern 11 shows that the probability of a correct inter-
. pretation (based on the set of examples presented by
the program)isonly 27%. In other words, there are ap-
proximately 4 possible interpretations that are per-
fectly consistent with the set of examples presented by
_ theprogram. Item 18 shows the percentage of prompted

examples (49 percent). These are items that give the
student the answer. Item 19 indicates that a period of
62 days elapses before two ore more examples of main-
ideaare presented in the program. Over the three-year
penocl only 66 examples of main-idea are presented,
only nine of these appear on the same day in the
teacher and student material, and only 22 lessons deal
with main idea at all. No specific correction proce-
dures were specified in any of the five programs (item
24).

Thisanalysisof main-idea suggests thatif the teacher
follows the average program and teaches precisely
according to the program specifications, the programs
. are incapable of teaching the average student. The
student will be bombarded by spurious prompts, will
possibly be confused by distractors and variation in
teacher wording, will be misled by the set of examnples
the teacher presents, will receive practice thatis sparse
and poorly designed, and willreceive ambiguous and
confusing instructions from the teacher.

The analysis of other skills paralleled that of main-
idea. Fact-versus-opinion, for example is frequently
taught so that it is perfectly misleading. Fact and
opinionare taughtasexclusive categories, whichmeans
thata person could not have an opinion that was a fact.
{Johnsaid, “It's Friday today.” It'sa fact thatJohn said
thatit’s Friday today. If itsis Friday, it's a fact that it is
Friday. Itis furthera fact thatin John’s opinion, itis Fri-
day. The material provided by these basals does not
typically make these distinctions. Instead, it suggests
that if something is an opinion, it is not a fact.)

How the Téachers Teach

" The programs are basically incapable of teaching
the average student, but possibly the teachers embel-
lish these programs with good teaching that makes
themn work for the students. Certainly, we’veail heard
talk from teachers about how they don't follow the
program and how they improved on it. (We received
the same kind of information from the teacher in-
terviews, where the teacher indicated that théy devi-
ated from the program specifications about 20% of the
time.) '

Probably the most interesting fact about the perfor-
mance of the teachers in the study was that not one
teacher deviate in-any way from the specifications for

the primary part-of the lesson. Teachers sometimes
didn’t do the enrichment or additional activities pro-
vided by the teacher’s guide, but followed the lessons

precisely. Note that they were given no instructions -

about how to present other than, “Just present the
lesson they way you normally would.”

The tapesof theteaching were analyzed two ways—
they were first analyzed without referring to the in-
structional program; next they were compared with
the specifications provided by the program.

The teaching provided by the teachers (regardless
of the program used) was not sound from a technical
standpoint. The following is a brief profile of how the
average teacher in the study taught:

1. The rmaximum rate of the teachers’ presentation
produced an average of 4.2 responses per min-
ute. On student-reading tasks., the maximum
rate was slightly higher—4.6 responses per min-

" ute. ' '

2. The teacher presented 84% of the tasks to indi-
viduals and 16% to the group.

3. Theteachers gave the answer to 34% of the tasks,
either by responding with the students or by
modelling the answer.

4. The teachers praised nearly half of the correct
student responses (46%). Most praise was di-
rected to individual students (95%). Only 2%
was behavior-specific praise, rather than general
praise.

5. The teaching presentations produced a student
error rate of 27%. Only 37% of these errors were
corrected. Of those mistakes for which a correc-
tion was provided, only on 10% was the student
retested to determine whether the information
provided by the correction wasac l'ualiy commu-
nicated to the student.

Table 2 compares the average teaching behaviors

with ideal teaching.

Asmentioned earlier, all teachers followed the speci-
fications that were provided by the programs they
used. If we compare their teaching with the teaching
that would have resulted if the program were pre-
sented by some kind of recording device, we do notice
some differences, however., These differences are
caused by one problem—studentmistakes. The teach-
ersresponded to these mistakes, and when they did, it
typically increased the number of questions that were
judged irrelevant or ambiguous. For examples, stu-
dents read a main-idea passage that does not contain a
topic sentence that expresses the main idea. The
students had just finished reading three passages in
which the main-idea was expressed as the first sen-

- ;tence in thepassage The passage they read now mdl—i i fod
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Basal Readers—continued
Table 4.
Mean Percent Ator Above Different Criterion Percent
. Criterion Percent Correct

Topic 90%  75%  50%
Main Idea 10% 33% 58%
Key Words " 8% 32% 65%
Map Skills 30% 33% 56%
Inferences 15% 30% 62%
Context Clues 0% 0% 15%
"Relevant Details 24, 82% 99%
Caunse Effect 10% 30% 60%
Fact/opinion 0% 25% 70%

Means across all topics  12% . 30%  55%

experience, but are quite incapable of responding to
the problems with effective remedies.

Student Outcomes

After the taping, students were presented with test
worksheets that tested the material that had been pre-
sented during the taped lesson. Table 4 summarizes
the student performance on 8 topics. These outcomes
dramatically confirm that the programs are incapable
of teaching if presented astaught, and that the teacher’s

- presentation was technically poor and presented a se-

quence of tasks that was actually inferior to that pre-
sented by the printed program. Although there was

some variability from topic to topic, the tests disclosed
that the students did not generally understand the

concepts and information the teacher had just pre-

sented. The three topics that are of most interest to tra-
ditional educators are main idea, context clues, and
inferences. No more than one-third of the students
taught these topics scored more than 75% correct on

what the teachers had justfinished teaching. Whenwe

consider all the topics that were tested, we see a very
frightening trend. Only about one-half of the student’s
scored 50% correct on the material just presented.
The first response to these results is perhaps shock.
Imagine only about 30% of the students understand
even 75% of what the teacheris trying to convey. When
we look as the results in a broader context, however,

- we may draw the conclusion that the results are the

inevitable outcormne of traditional education Consider
achievement tests. Items for these tests aredesigned so
they will maximized individualdifferencesand “spread
thedistribution.” The testdesignersachieve thisspread
by designing items that are passed by about half the
children (so the average child will correctly answer
about half the items). The same pattern of correct re-
sponses appears in the results of the tests for the
varioustopics. Theaverage student correctlyresponds
to about half the items. The basal programs, therefore,
seem to be quite consistent with the achievernent tests
that are used to evaluate programs; however, neither
the programs nor the traditional evaluations are ap-
propriate for good instruction.

Table 5. Teacher Reports on Main Idea and Student Performance

T: What percent of the students should master any skill? 86%
- 5: Percent of students at 90% criterion on all topics 12%
Percent of students at 75% criterion on all topics. - 30%
T: What percent of the students could do the workbook exercises after the lesson
was taped? 72%
5S¢ Percent of students at 90% criterion level on all topics 12%
T: What percent of the students need more practice on the topic taught? 58%
S:  Percent of students below 75% criterion level on all topics 70%
T: How much practice do they need? 1 week
S:  Percent of students below 50% criterion level on all topics 55%
T: What percent of the students master main idea? 56%
S:  Percent of students at 90% criterion on main jdea. 10%
Percent of students at 75% criterion on main idea. 33%
T: What percent of students remain unchanged? 40%
S:  Tercent of students below 75% criterion on main idea. 67%
T: How deficient is the program for teaching students main idea? 16%
5:  Percent of students below 75% criterion on main idea. 67%
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Basa! Readers—Continued

Teacher Verbal Responses dents’ understanding of the material presented. Table

The reports by teachers generally showed that the 5 gives a summary that compares their verbal re-

+ teachers were not familiar with the details of the pro- ~ sponses to seven questlons on student mastery on the
gram they used, were not greatly aware of their teach-  topic main idea.

ing behavior, and greatly overestimated their stu- The final stepthat wetookin this study was to deter-

mine the extent to which the teachers we sampled were

Table 6.

Section 1

1. What reading program do you use? (Il you usa more than ona, list the ona
you use mast and answer the questions based on that program. )

2. Whatgrade do yOUTRANT ... ..ot et iiiniieeiiiesiereenenns ;3 d -? f} g

3. How many students do you have forreading? ............... 1|5 % - ?_5 — 3]0 —4 3;

4, How many years teaching experience do you have? - 8 10

5. How would you describe your reading e1ass? .....o..oooeiieneonna.n,s Tow | avg L h‘ gh”

6. How would you describe the leaching instruction in your cfass? ... ... whole,_"sma} ]. qro roup 1 {"{“" 1 d”ﬂ _

7. How many hours per week do the students spend in reading instruction? E o &0 . 0

8. How many hours per week do you spend aciually teachingteading? . ... g N Pl 3 1 1?

Section 11 |

1. In oral teacher directed activities how closely do you follaw the proce- { :50 BiU 100
dures that arg specified inthe teacher's guida? ..................... 2|D 40 L R 4 |

2. If a good student makes a misiake on an orally-prasented reading’ ‘ ‘_ | |

- activity, what perceniage of the time will 3! least one other student repeat o 10 20 30 i 40
N8 SaMe MISEAKET .. ...\ eeitiieeitiiiieie e eeea e renas L 7 ot | |

3. Italow student makes a mistaka, what percentage of the time will at feast’ 10 JZU 3q 40

one other sludent repeat the same MIstake? ... ....voieineovnenen... | [= - A i | Ot
— 1

4, During an average lesson, what percentaga of the student responses IG 'I‘EI 20 ?0 40
Wil BB INCOITBCE T L o i it e it et e e | M o ] I

5. As & generally accepiable guide, whal percentage of the students 5'0 710. ;'39 g'q 100
should ba able lo master any particular skillin this reading program? 1 i - -

6. Whatpercentage al the mlstakes made during ofal pfesentations do you 20 dlo 680 80 : D¢
L=t T i T N | ) = : !

7. Indicate the pescentage of time you use each of thesa comrections: 2'0 4‘0 &0 80 , 100
s Callonanother SIdent ... ... cveiieeeeiiiinaisnnannn — —e e (gt ey prpram

~ » Tellthe student the answer 15 wrong and repeal the question . ...... A
e Tellthe answer and then repeat lhaquestion ... ......,....... ———— —
= Tell the answer, repeat ithe question, then repeallhe guestion fo the RS |
WO GIUUD o ettt
® Ignore the mistake and permil the students 1o discaover a natural I
consequence OMNBIrERDr ... ... ottt | -

B. Most reading programs make general comments about praising dna J &0 80 106
reinforcing students for correct responses. What percentage of the 20 0 !
sludent responses do you reinforce in some way? .............u.... '—-—[--ﬂ-——--—‘—-—i—-l

. S I U
9. What percentage of the lime do you call on individual studenis to answer
questions {ralher than the whole grouporclass)? . .......ccoveen..., ZIG 4‘0 1 60 & E:U 3 1]DC
. 1
. . T T L4

10. In what percentage of the lessans do workshee! exercises for a topic r 1

appear the same day as teacher activities for that lopic? ............. 210 1 "J'IO lﬁ ?D L ot

"11. There are ptaces in the program where il says to help or guide the
students, In whal situations is this appropriale 7 (Check all that apply} .

Students have just leamed the sill 59,——-*
Sludents rarely use the skilf and tend o lomet it 2
Sludants need the help or they will Rever master tha skilf -59%
Students have never really been tzught the skil t__54i —]
Students must answer an open-ended guestion L 354
12. How would you describe the teacher direclions of your program?
General stalements of what 1o do L 19t _ 1
Specific steps you ara Lo follow : 19%
Spealic steps you are (o follow and some direction on what 1o say a7y
Detailed seripts ol exacily what lo say and do 15%
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typical of a
broader popula-
tion of teachers.
Te make this
comparison,-
weredesigneda
questionnaire
that was sent to
3,000teachersin
grades 4, 5, and
6. The same
‘questionnaire
had been pre-
sented to theex-
perimental
teachers as
apart of their
first interview.
Sixteen per-
cent of those re-
ceiving  the
questionnaire
responded {493
responses). The
responses pro-
vided by the
experimental
teachers
showed that the
teacher pgave
atypical re-
sponseson 12 of
the 94 scoreable
items on the
questionnaire.
The exper-
imental teach-
ers, in other
words, seemed
tobearepresen-
tative sample of
teachers who
were interested
enpugh in in-
struction to re-




Basal Readers—Continued -

problem, how to teach in a way that will help solve it;
and how to provide explanations and examples that
‘correct the problem. Asitis, theirtalent, their potential
to be super-teachers, is unfulfilled, in the same way
that the potential of their students is. ¢

turn the questionnaire. Table 6 gives part of the
questionnaire, with the means for each item marked
with a dot, and the range of responses indicated with
a bar. If you want to compare yourself to the average
traditional teacher in grades 4 through 6, answer the
quests and compare your responses with the dots.

A Final Word ' Table 6, continued.

This study
) ' L S
made me feel 13. What kind of mastery testing is specifiedin the progfam? ............ o
Repeated items from student workbook . e e e ]
very sad, not so ltems similas 1o those in student workbook | o8%
much becau se Isterns not simitar (o those in student workbook T
landardized tecis specihed [ 163 |
thf'! results sur- No mastery tesing speciliad ) : R S |
pl'lS-Ed ‘me, but 14. What kind of {ollow-up activilies are specified for students who do poorly
because the onthemastery1es15?7 ... ... iuiiiii it e )
tapes of the No follow-up exercises specified :2,3;________,
Lessons to be repeated EE N |
teachers re- Supplemental exercises, the same for any student balow mastary tevel | 347,
vealed both con- Supplemental exercises, ditlerent [or dillerent masiery lest resully L.-21%
- Lessons to ba repealed with specilied criterion lor thoselessons -
cern and a Iot of section 111 -
raw talent. Most 1. About how many lessons in the level you teach focus anthis skill? . .. 91 ﬁlﬁ 20 30, 40.
of the teachers 2, About how many minutes lang are lessons or pans of lessons that focus é 'IID ZID 310 46
vl
who volun- onthamainidea? ........ oo Y o l 1
teered for this 3. What percentage ol the students knew main idea before tha lessons?. . 20 . 40 PO ; 80 109
4. Whal percentage of the students master main idea? . .... ... ) 3 D T
study  were g MICERT e 0 8 &0 g o

. Here are some typicai types of main idea exercises. Put a Phy those that

cIearly intelli- are in the program you use. Put a U by those that you think are particy-

gEI'ltpEOPlE who larly uselul in teaching main idea. You may mark both P and U for any ]5 —
] FBMS e s i up
were t"Ymg VE!’_V Students underling main idea semence when it is topic sentenca. FEoy =
hard to do an Studenls decicte il tirst or las! sentence teils the main idea, -
Students indicate which ol three sentences tell the main idea, t— *

important ]Ob Students decida it paragraph contains a main idéa sentence and, if so

- Their verbal re- they underfine il. o M —
h Studenis write their own main idea sentence. =
sponses and the Teacher goes through paragraph one sentence at a time and asks it hiaf \ '
uestionnaire senience lells the main idea. -
que ; Teacher asks siudents Io 1eli the main idea and then has studanls iry o
responses sug— find a main idea sentence in the paragraph, L -

est that these ,
B B. Indicate the percent ol students Ihat have Ihose prablems:
teachers are * confuse mainideawdh litle ..............0.

quite aware of * think thatmainidea s lirst sentence ................

the more obvi-

ous learni ng ® cannot pick out the correct main idea sentence if it does not cnniain o
any phrase from the passage e
problems that * CanNot generale main idea sentence K
their students *olher .
experience. 7. Haw closly do you lollow the specified direcliun§ in your program for ! | : 1 1
They know, for teaching mainidea? ....,..... e e e aaaae e araa... 20 40 L 69 B,D I 10c
| _ —_— —{
examp]e, that 8. Indicate how you generally change your program's specific activities lor | ! l —1
teaching main idea. (Check ail that appiy.} 20 40 . RO a0 1oc
students tend to * I'skip the following percentage of spacdied activities: .............. — H
confused the * tadd ine [oltowing percenlage of activities: .................. een pe— 4
title .or the first ® | change the lollowing percentage of specilied activities: ...,....... - : o i
. 9. if you change spercilicd activities, how do you ch them? {Ch It ’
sentence with NALBBBIY) o orr e o Senas e (Checkal
the main idea. Provide more girected teaching . 7]5: -
: Provide more review' 55%

The’y slmply Do more testing | 7% 3
don'tknow how Give more examples 793 [

. . Give harder exampies 25% 1
tc avoid this Give easier exampies 33-1- B

Spend more lime on teaching the main idea | 591 |
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Va&eamsa mstmctmn Teachmg

Fmﬂmns to Learning | andicapped

an

Remedial $mdents

by Bernadetie Keily
Douglas Carnine

-Russell Gersten

Bonnie Grossen

From ADI News Volume ‘5, Number 3 (Spring, 1986)
The National Assessment of Educational Progress

' reported that, nationally, “performance of fraction

computation is low, and students seem to have done

_ their computation with little understanding” (Lind-

quist, Carpenter, Silver, & Matthews, 1983). For ex-
ample, the assessment found that only one-third of the
U.S. seventh-graders can add1 and-} . The problem is
even more pronounced for handicapped students.

Research on effective instructional practices with

special education students give some clues about how
toimproveinstruction. Englert (1984) measured mildly
handicapped (M. H.) students’ growth on a range of
basic skills measures and correlated this growth with
observed teacher performance. More effective teach-
ers {classified on the basis of high student academic
gain) provided appropriate academic feedback lo student
errors maore frequently than did less effective teachers.
The more effective teachers also maintained pacing and
higher student success rates throughout each lesson.
This set of variables has been found to be effective with
low performing students in regular classroom settings
{Good & Grouws, 1979; Gersten, Carnine & Williams,
1982; Rosenshine, 1983). .

However, improved teacher training and improved
teacher presentation techniques may not be enough.
The curriculum itself is being called into question. A
report from the National Council of teachers of Mathe-
matics onNational Assessment said, “Itis necessary to
reconsider the when, how, and what of the fractions se-
quence; some topics may need to beintroduced earlier,
others may need to be approached differently” (Car-
penter, Coburn, Reys & Wilson, 1976).

This study compares the effectiveness of a tradi-
tional basal approach to teaching fractions with an in-
novative videodisc curriculum designed to teach basic
fractions skills. Mastering Fractions (Systems Impact,
1985) incorporates sophisticated principles of curricu-

‘lum design (Engelmann & Carnine, 1982) and - har-

nesses the capabilities of the videodisc. The basal
program Mathematics Today (Harcourt Brace Jova-
novich) was selected from four widely adopted basal
as the text most,similar to' the: videodis¢ program.in
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-quént lessonin the program. Each new skill that is taught -

terms of five aspects of curriculum design: Lesson
structure, review procedures, discrimination practice,
example selection, and the use of clear, explicit strate-
gies.

However, important instructional differences re-
main along those dimensions. The next section com-
pares the two programs and cites research conducted
on those dimensions. For a fuller discussion and addi-
tional research findings, see Gerstenand Carnine (1984),
Silver, Carnine and Stein {1981), and Stein, Jenkinsand
Carter (1983).

Comparison Between the Videodisc and the Basal
Approaches

Lesson Structure

Each basal lesson beings with an introduction, fol-
lowed by an explanation of the student-book pages,
and then independent work. This structure results in
students working independently for the last part of
each lesson. Long periods of independent work may
give rise to student inattentiveness {(Gall, Gersten,
Grace & Erickson, in press).

Mastering Fractionshas a shortexplanation followed
by problems that students work. This pattern of expla»
nation followed by student written activities is pre-
sented for several concepts in each lesson. By present-
ing explanations with questions periodically within
each lesson, more students remain attentive. Inde-
pendent work is done in shorter, more frequent, seg-
ments to increase the amount of academic engaged
time. :

Review Procedures

In the basal program a skill is introduced and prac-
ticed, but then “disappears” for several days. For
example, Mathematics Today teaches multiplication of
fractions in one lesson. In subsequent lessons, other
skillsareintroduced, including multiplication of whole
numbers and fractions, and multiplication of mixed
numbers. However, for thenext three lessonsstudents
work with word problems, reciprocals, and division,
after which students are expected to perform the multi-
plication of fractions independently on review and test
lessons.

In Mastering Fractions, the skills of multiplying frac-
tions is introduced and then practiced on every subse-

Y




is remewed Cumulabve]y, or else mcorporated mto
more complex skills, : :

DlSCI'llIllIlBthIl Practlce .

Students who learn to carry out certain steps agaln
and again on the same type of problem may have dif-
ficulties when they encounter different problem types
mixed together ona test. For example, a 14-day unitin
the basal program introduces adding and subtracting
fractions. In the next unit, students learn the strategies
for multiplying and dividing fractions. No practice is
given on discriminating between the strategies (e.g,
multiplication and addition). In the review and test
lessons, the programs types are still separated. Stu-
dents never receive discrimination practice between
strategies: After the two units, fractions operations do
notappearagainin the text for the remainder of the school
year.

In Mastering Fractions, a skill is introduced, prac-
ticed, and withina few lessons mixed with other types
of problems. For examples, exercises in the lesson
presentation specifically address the differences be-
tween addition and multiplications strategies. If stu-
dents have difficulty making the discrimination, spe-
cificremediation is given, after which students are re-
quired to work a set of problems involving both opera-
tions. The skills are then integrated with other types of
problems on every worksheet.

Darch, Carnine and Gersten (1984) compared the
effectiveness of a regular basal mathematics curricu-
lum with a curriculum program similar to Mastering
Fractions in that it incorporated systematic discrimnina-
tion practice. Students who received discrimination
practice performed significantly better than students
who did not on a criterion-referenced posttest and
maintenance test. Englert (1984) also emphasizes the
importance of discrimination practice for mildly handi-
capped students, to avoid confusion between related
concepts.

Example Selection—Range of Examples '

In the basal program, when students firstencounter
pictures of fractions, all examples are less than one. In
the next grade level, mixed numbers are introduced as
awholenumber and a fraction, reinforcing the miscon-
ception that fractions can only represent qualities less
than one. Improper fractions do not appear until the
next grade level. A common error occurs when im-
proper fractions are finally introduced; students rep-
resent these fractions as less than one; e.g,, for< stu-
dents write:

Mastenng Pmctzons teachers students a sl:rategy for

reading and writing both proper and improper frac-
_ tions from the beginning of the:program:

1. The denommator tells the:number of parts in each

@@@ _

“ \J/k[/ |
2. The numerator tells the number of parts used or
shaded:

The wide range of examples prevents students from
forming misconceptions and gives students a more
complete understanding of whata fraction represents.
In a carefully controlled experiment, Carnine (1980)
demonstrated how a limited range of examples can
cause students to form misconception. The instruc-
tional task was to write fractions of a hundred as
decimals. One group of students was presented with
awiderange of examp]es with numerators or one, two
or three digits (e.g., 1§ , 1% , & . The other group was
presented with a limited range of examples all nu-
merators comprised two digits (e.g, 2. , &, =) Car-
nine hypothesized that students in the limited range
group would learn the misconception that the decimal
point is always placed directly in front of the digits in
the numerator (ie., ;& = 4,18 1% = .185). His prediction
that these students would not be able to generalize to
other examples was verified. Students in the limited
range groups scored 0% and 7% respectively on the
problem types % and 3% on the immediate posttest.
Students who hacl recelved the full range of examples
scored 89% and 93% respectively.

Easily Confused Labels

When highly similar terms {(e.g., the terms numera-
tor and denominator) are introduced at the same time,
there is an increased likelihood that students will
become confused. In the basal program, the terms
numerator and denominator were introduced together
in the same lesson. In subsequent fraction examples,
the teacher referred to the terms numerator and denomi-
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- nator, and the labels appeared on some worksheets,
butno systematic teaching ensured that students couuld
successfully apply thelabelsto the appropriate parts of
a fraction. _ o I

Inthe Mastering Fractions program, the introduction
of the terms numerator and denominator were sepa-
rated by several lessons, so that students were facile
with one label before the other, similar label wasintro-
duced. This procedure decreases the likelihood that

- students will becomne confused and make reversals.

- Explicit Strategy Teaching
. Inthe basal program, studentsare notalways given
an explicit strategy to solvea problem. This could lead
to student misunderstandings. Equivalent fractions
serveas an example. In thé first set of basal exercises,
 "pictures of the two equivalent fractions, and three of
the four fraction numbers are given; the students just
“count the number of shaded parts to complete the
'problem: '

Students can write the fourth number and complete
the equation without understanding anything about
equivalentfractions. Thestudentsjustcount theshaded
~ parts and write the numerator. In the final set of
exercises given that day, the pictures are removed.

3 — 1

4 8

- The student workbook say, “You may draw a pic-

ture to help you.” At least some students will not be
sure how many parts to draw or shade; unless, of
course, they already know how to rewrite 3 as-£-

In Mastering Fractions, the strategy for equivalent
fractions emphasizes this rule: When you multiply by
one you don’t change the value. When a fraction is
- multiplied by a fraction equal to one, the original
fractions is equivalent to the new fracton: ie.,

X 1 =

X M

N S

50,

With this conceptual basis for equivalent fractions,
students are introduced to the strategy for figuring out
the missing number, given a problem; e.g., £=10
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Studentsidentify the fraction of onethey must multiply
3 by twotoend upwithéths. 2 (1) =1, The denomi-
nator of the fraction inside the parentheses is 2, so the
fraction equal to oneis 2. Therefore: 2 ( %) =4 Thus,
the missing numerator is4. Therefore: 2=4,

- Kameenui, Carnine, Darch, and Stein (in press)
compared a basal approach to introducing fractions
withastrategy-based approach similar to that found in
the Mastering Fractions curriculum. For the explicit
rule-based strategy group, the teachér demonstrated
concepts and skills in a step-by-step fashion, Teacher
guidancewasgraduallyand systematically faded until
students were performing mdependently. Correction
procedures directed students to the explicit instruc-
tions they had received. In contrast, the basal ap-
proach wasmuchlessstructured. Emphasis was placed
on activities using students discussion and the use of
manipulatives. Students in the explicit strategy group
performed significantly higher on a criterion-refer-
enced posttest and ona transfer testofrelated fractons

skills.

The Videodise Techndlogy :

Videodisc technology has great potential as an in-
structional medium (Hofmeister, Engelmann, &
Carnine, in press). One side of a videodisc contains
54,000 high resolution individual frames, The frames
can be shown in rapid succession to create motion
sequences ordisplayed as single frames for any period
of time. Moreover, a teacher using a videodisc pro-
gram has almost instant access to any portion of the
disc. Using a remote control pad (very similar to the
remote control for a TV) the teacher can access any-
where on the disc in a matter of seconds. Automatic
stops can also be built into the disc; the program can
then freeze on any predetermined frame allo wing the
students to work problems or the teacher to elaborate
on a concept.

The Mastering Fractions program takes advanta geof
the videodiscmedium to demonstrate conceptsclearly.
For example, when equivalent fractions are taught, a
fraction is put on a balance beam. The side with a
fraction tips down. When an equivalent fraction is
placed on the other side, the balance becomes level,
The video sequence shows what equality means in a
vivid, compelling manner. Computer graphics, sound
effects, highlights and other techniques also help”
maintain students attention.

The capabilities of the videodisc can do more than
create compelling motion sequences. The videodisc
can also assist the teacher in diagnosing and remedy-
ing student errors. Quizzes and tests on the disc help
the teacher diagnose students having difficulty with a




L

_partxcular skill area. Foilomng each quiz, addresses .
{numbers} are dlsplayed on the screen for the skills

tested. The teacher enters the address for the segment
that is needed, providing immediate remediation,
through demonstrations and extra practice problems.

Method

A study was conducted to determine whether the
instructional features incorporated into the videodisc
program would have a significant effect on student
performance. The study compared the relative effects
of Mastering Fractions and a traditional basal program
on student acquisitions of skills in a unit on fractions.
Classroom behaviors known to be correlates of learn-
ing (academicengagementand success rateduring the

lesson) were also measured, and an analysis of stu-

dents’ error patterns was made. Student athtudes
were also assessed, and information on obtained levels
of implementation were recorded.

Subjects

Prior to training, subjects from two high school
math classes were screened for: (a) mastery of the
preskills necessary to learn basic fraction concepts and
operations, and {b) prior knowledge of the specific

- skills to be taught. One was a remedial math class

containing 22 students, including 11 special education
(mildly handicapped) ninth and tenth grades. The
other general math class contained 12 ninth-gradersin
need of remedial math, along with 6 ninth, tenth, and

_eleventh grade mildly handicapped students. Ineach
_classroom, qualifying students were randomly as-
-signed to the basal text (BT) or interactive videodisc

(IV) treatment. This resulted in four instructional
groups. In theremedial class, 9 students wereassigned
to each treatment. In the general math class, 8 students
were assigned to each treatment. Out of 34 subjects,
only 28 completed the study and took the posttest; 26

“students took the maintenance test. Table I shows the

number of subjects qualifying in each group who
completed the study.

Table 1.. .
Distribution of Subjects in the Four Instructional
Groups
Remedial General Total
Math Math
Basal _
MH* 5 5 10
non-MH 3 3 6
Videodisc
MH 6 1 7
non-MH 1 4 5

* mildly handicapped

- Measures -

Preskills screening test. A screening test, developed
by the experimenter, was administered to ensure that
students had mastered the requisite whole number
skills for a unit in fractions (i.e., facility with basic
addition, subtraction, and multiplication facts). The
first part of the test comprised ten of the more difficult
facts. All students who were tested achieved at least
80% and were ehglble for the study based on this m—
terion.

The second part of the screening test was criterion-
referenced to the skills to be taught in the fractions
unit. Students who scored about50% on this part were
ineligible for the study. Ten students were excluded
based on this criterion. Eligible subjects were grouped
in pairs, matched on Total Math scores from the Cali-
fornia Achievement Test and on pretest scores. In-
dividual students within each pair were then ran-
domly assigned to the two treatment conditions. the
mean scores on a 6 item pretest for the videodisc and
basal groups were 2.4 and 2.1 respectively. (Informa-
tion was not available for all students; N=10 for the IV
group, N =14 for the BT group.)

Measures of achievernent. The principal measure for
the study was a criterion-referenced test developed by
the experimenter. Two parallel forms were developed
asaposttestand a two week maintenance test. The test
included the following skills, taughtin both thelVand
BT conditions: writing fractions from pictures, vo-
cabulary (e.g.,denominator),additionand subtraction
and fractions with like denominators, multiplication
of fractions, and multiplication of a fraction and a
whole number.

Field-test versions of the CRT were given to 30
fourth and fifth graders who-had had some fractions
instruction. Internal consistency reliability was as-
sessed for each form; coefficient alpha reliability was

.98 for the posttest and .98 for maintenance test. Alter-

nate form reliability was also evaluated; the Pearson
correlation coefficient was .96.

Measures of classroom variables. Two classroom vari-
ables associated with higher student achievement are:
(1) total time students are actively engagement during
instructional activities (fmeon-task; Rosenshine, 1983),
and (2) student success rzte while doing independent
seatwork (Fisher et al., 1980).

An observational recording form was designed to
measure active engagement during instruction. There
were two groups of students in each condition. Each
group of students was observed either 3 or 4 times
during the study. Student behaviors were recorded
with a six-second, momentary time—sampling proce-
dure. On-task behaviors included answering ques-
tions, writing, and attending to the lesson presenta-
tion. Behaviors recorded as off-task included doo-.
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~dling, sleeping, or chatting to another student. Other
behaviors (e.g., passing out papers, waiting for teacher
assistance) were recorded as transitional activities.
. Students’ independent seatwork was collected at
theend of4 observationlessons to measuresuccess rate.
The percent of problems attempted and the percent
that were successfully completed were calculated.
Student responses on the posttest and maintenance
test were analyzed to determine patterns of frequently
occurring or chronic errors. The error analysis was
‘used to pinpoint aspects of the treatments that could
-have contributed to student errors.
- Measures of implementation. Implementation check-
lists were used to identify those elements of the teach-
“ing models that were consistently implemented and
those implemented at lower levels. The checklists
were similar to the form developed by Good, Grouws
& Ebmeier (1983). All items on the checklists were
- operationally defined. Below are two sample items
‘that were applicable to both instructional models.

Yes No NA

1. Did the teacheraward points for
independent work done on the
previous day?

2. Did the teacher circulate durmg
independent work reinforcing

appropriate behavior?

Items relating specifically to the IV model (eg.,
_whether the teacher checked student performance at
the specified points in the lesson, or administered a
daily review quiz) weredeveloped using the videodisc
. teacher’s guide. ltems applicable only to the basal text
method (e.g., whether the teacher provided an oppor-
- lunity to use manipulatives, or whether the teacher
supplied examples in addition to those presented in
the text) were developed using the basal text teacher
presentation book. Each item scored in the “Yes”
category by theobserverwas tallied, and the percentof
~total checks possible was calculated for each lesson
. observed.

- Measures of student attitudes. A questionnaire was
~developed, based on the work of Fennema and Sher-
man (1976). Students were asked their opinion on a 3-
point scale in response to a series of statements that
related to the students’ évaluation of their math ability
- and of the relevance of fractions for daily life. For
instance,

1. I'think 1 could handle more difficult fractions.

2. Learning fractions is a waste of time. _
Items were read to students one at a time and the
question asked, “ls this true for you?” Students re-
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sponded to each item with: Yes, No, or Don’t Know.

Materials

Interactive videodisc. The materials required for
implementationof the IV fractions curriculum were: A
videodisc player, the videodiscs, consumable student
worksheets, and teacher answer keys.

Each videodisc lesson took approximately 30 min-
utes to complete. Lessons typically began with a brief
quiz covering the essential skills introduced in the
previous lesson. The lesson presentation followed
next—an explanation followed by written problems
for each of several skills. After completing the lesson,
students were assigned independent problems for
seatwork. The worksheets comprised 20 to 40 items,
including a variety of skills that students had learned
thus far.

In the IV curriculum, every fifth lesson was a test.
Teachers used the tests to determine whether a review
of particular skills was necessary from any of the four
lessons preceding the test lesson.

Basal fext. Thematerials required forimplementation
of the BT fractions curriculum were: A teacher presen-
tation book (with answer keys}, student textbooks, and
consumable worksheets. In some lessons, manipula-
tives were also used, e.g., paper strips or fraction pie
models.

Each 30-minute lesson was designed to teach a
single objective. Each lesson began with an intro-
duction, in which the teacher used discussion and
demonstrations to develop ideas. Next, the teacher
guided students through several examples in the stu-
denttextbook beforeassigningin-classproblems. After
completing the lesson, follow-up activitiés, usually
involving manipulatives, were used to consolidate the
concept developed in the lesson. Students wére then
assigned independent problems for seatwork. The
worksheets comprised 20-40 items focusing on the
student objective introduced that day.

Review tests were provided at the end of the unit,
sampling each of themajor skillsand concepts thathad
been introduced. Teachers used the results of the
review tesl to reteach concepts and skills that students
had not mastered. The unit test was presented the next
day. Thereview and unit tests sampled the same skills
in the same order, and had a standardized test format.

Procedures

The teachers were the experimenter and a research
assistant from the University of Oregon. Each teacher
taught one condition for one-half of the study, then
changed conditions for the remainder of the study.

Monitoring implementation. The teachers were ob-




- served on 4 occasions to assess the level of implemen-
tation in each classroom. Teachers received specific

feedback on their performance, using the Implementa-
tion Checklist (discussed under Measures). Through-
out thestudy, teachers discussed any problemsassoci-
ated with the implementation of the two approaches.
Observers. Two trained observers recorded stu-
dents’ time on-task and percent correct responses on
independent worksheets, on 3 or 4 occasions for each
group of students. Before collecting the experimental

data, the observers practiced using the instruments
- until interobserver reliability exceeded 85 percent.

Administrationof measures. Criterion-referenced tests
were administered to all students participating in the
study immediately following the completion of the

‘unit {posttest), and two weeks after completion of the

unit {maintenance test).

Students’ on-task behaviorand successrate, and the
levels of implementation were measured on the sec-
ond, fourth, seventh, and ninth days of the interven-

tion. The experimenter conducted student attitude

surveys before and after completion of the study.

Results

The primary dependent variable was student per-
formance on the 12-item criterion-referenced tests (post
and maintenance). A2 x2analysisof variance (Anova)
was performed on the CRT scores. The between-
subjects factor was the instructional method (vide-
odisc versus basal text); the within-subjects (repeated}
factor was the time of test {post and maintenance).
Significant main effects were found for the instruc-
tional method (F = 17.28, p<.001) and for time of test (F
= 4.53, p<.05). There was no significant interaction.
Thus, the effect was maintained over a 2-week period.
Figure 1 shows the mean scores for students in each
condition on the post and maintenance tests. The IV

- group scored at a clear mastery level and was about

20% above the BT group.

Studentsin the videodisc and basal conditions were
on-task 36% and B4%, respectively, during observa-
tion periods. A Mann Whitney U ~Test indicated a
significant difference between the two conditions (L=
3.5, p<.005). Student’s performance on independent
seatwork was 92% for the BT group and 94% for the IV
group.

Levels of 1mplementat10n were extremeiy high in
both conditions; 93% of the possible implementation
behaviors were observed in the BT condition, and 94%
in the IV condition.

Responses from the student questionnaires were
summarized and assigned a score ranging from -1 {all
negative responses) to +1 (all positive responses) for
the students’ perception of: (a) their ability to be
successful in fractions, and (b} the relevance of frac-
tions for daily life. Students in both conditions made

Mean Percent Correct Scores on the Post Test and
Maintenance Tests for Interactive Videodisc and

Basal Treatmentis.
100 —
90 — T ‘ IV
80— )
o— T BT
60—
50 —
Post Maintenance
Standard Deviations
Post " Maintenance
vV .98 1.14

BT 2.19 188

similar gains in perceived ability; the IV group made
larger gains in perceived relevance. The results are
summarized in Table 2.

Table 2, , '
Mean Responses on Pre and Post Atutude
Measures of Perceived Competence in, and
Relevance of Fractions*

Competence Pre Post Gain
v 08 81 73
BT -20 58 . .78
Relevance _
v 08 57 49
BT 16 .31 6

*Scores range from -1 {very negative) to +1 (very positive).

Discussion

The results of this experiment suggest that the dif-
ferent methods of instruction produce different levels
of student mastery of the content covered. The stu-
dents receiving videodisc instruction scored sig-
nificantly higher both on the criterion-referenced
posttest and on the maintenance test. The videodisc
scores also dropped less dramatically over time—a
non-significant drop of 1% compared to a drop of 7% -
for the basal text students. _
While a significant difference was found between
the two conditions for students’ on-task behaviors, it
should be noted thatlevels of on-task were high inboth
conditions. Students receiving the basal lessons were
well motivated and actively involved during the les-
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son. This would imply that the quaiity of the TV
_curriculum—not merely the teaching procedures used
in the study—was largely responsible for the differ-
- ences in student performance.

. Patterns of student errors also confirm the 1mpor—
‘tance of the specific differences between the programs.

- For example, a large proportion (75%) of students in

‘the basal treatment made errors when asked to write
the fraction for adiagram representinga fraction greater
than one, Given the diagram

56% of the basal students wrote 2, even though all
_students could correctly identify

" as 5. The inability of 75% of the basal text students to
extrapolate to fractions greater than oneis a predictable
consequence of all examples being less than or equal to
one during the treatment intervention. In contrast,

_only 8% of the videodisc students, who had been
exposed to fractions greater than one, exhibited this
error on the post test. This parallels the results of the
Carnine study (1980} cited earlier.

Advantages and Dlsadvantages of the Videodisc
Medium

Thereareotherimportantadvantagesresulting from
. using the videodisc medium in the classroom, apart
- from the instructional capabilities already discussed.
First, the videodisc presentation frees the teacher from
demonstrating at the front of the classroom, and en-
“ables the teacher to move .among the students and
‘monitor their performance.
- Second, a well designed videodisc program can

- . improve the quality of instruction provided by less

confident (e.g., reassigned) teachers. Not only does the
videodisc program provide clear initial demonstra-
tions, but also provides frequent checks on student
performance which can help the teacher diagnose
. student errors and select appropriate rerediation
procedures.
Third, the discs arehighly durable. Surfacescratches
- donothinder the video or sound quality when the disc
is played. The quality of the disc does not deteriorate
-over time. The durability of the disc and long lasting
quality of the audio and video result from the laser
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technology The laser beam reads the grooves that lie
below a heavy coating of plastic.. g

The most obvious disadvantage of the wdeodlsc
medium—as with any new technology—is the cost.
However, the cost of hardware has already dropped
substantially. Also, presenting videodisc lessons to
groupsof students makes the technology moreaffordable.
The combined cost of the hardware and software fora
program such as Mastering Fractions is about the same
as two Apple microcomputers and one.or two inex-
pensive math software programs. If the videodisc is
used 5 periods each day with classes of 20 students, 100
studentsare served each day. In contrast, 2 microcom-
puters used for 5 periods each day serve only 10
students.

The capability of the videodis¢ medium to incorpo-
rate state of the art instructional design features, to-
gether with its cost effectiveness, speaks'toits potential
as a powerful instructional tool. ¢
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Enthusiasm over computers and their potential
impact on special education can be documented with-
out much difficulty (e.g., Budoff, Thormann, & Gras,
1984;Blaschke, 1985). Such enthusiasmisonly partofa
general eagerness by many to see computers widely
used throughout elementary and secondary educa-

-tion. While most advocates are adept at detailing the

technical capabilities of this medium (e.g., immediate
feedback, automatic scoring, individualized instruc-
tion), little has been done in the way of systematic re-
search into the use of computers—in particular, com-
puterassisted instruction (CAI}—for the mildly handi-
capped. This report sumrnarizes four studies we have
recently conducted in this area. They are the begin-
nings of what we consider to be systematic research
into CAl for the mildly handicapped.

The limited research on the instructional effective-
ness of CAI for handicapped and non-handicapped
populations is complicated and often contradictory.
After a comprehensive search of theliterature, Forman
(1982)concluded thatachievement wasrarely enhanced
by CAl, even though students exhibited positive atti-
tudes toward such instruction. We are not surprised
by this finding, as little available software used in
special education settings makes use of even the most
rudimentary principles of sound instructional design
and effective teaching (cf., Stevens & Rosenshine, 1981;
Engelmann & Carnine, 1982; Brophy & Good, 1984).

In 1984, we began a series of CAl studies that exam-
ined different instructional design principles thathave
been articulated by Engelmann and Carnine (1982)
and others. These principles have been empirically

dernonstrated as effectlvetechmquesm non-computer .. -

studies (e.g., Carnine, 1980; Carnine, Kameenui &
Woolfson, 1982; Darch, Carnine & Gersten, 1984)and.
in our fifteen years of experience with Project Follow . -
Through (cf., Stebbins et al., 1977). Through computer
assisted instruction, we were able to isolate the effects

of review cycles, size of teaching sets, explicit strate-
gies, and correction procedures. We were able to do
thisin a variety of ways. Two of our studies compared
popular commercial programs with software that we
developed. In another, we examined the effect of one

variable (a correction procedure) by modifying our

version of the software. In the last study described in
thisreport weused our softwareasanadjunct toa writ-
ten curriculum to teach specific problem solving skills.
All of the studies described below were conducted
with mildly handicapped secondary students. Stu--
dents were screened for appropriate skill levels. - For
example, all students in the math word problems
study were competent in basic operations through di-
vision and knew how to solve addition and subtrac-
tion word problems. Students whose skills wereabove
or below this were not used in the study; those whore-
mained were randomly assigned to conditions. Fi-
nally, in order to precisely measure academicdevelop-
ment, tests were created for the particular skills taught
in each study. The rationale and relevant details of
each measure are described along with each study.

Vocabulary Instruction: Size of Teaching
: Sets and Cycles of Review

Many researchers, operating under the premise that
word knowledge correlates highly with reading com-
prehension (Anderson & Freebody, 1981; Pearson &
Gallagher, 1983; Tierney & Cunningham, 1984), have
attemnpted to improve comprehension skills by teach-
ing vocabulary. Unfortunately, those programs which
were most successful in teaching new vocabulary also
required the most time to accomplish that task. For ex-
ample, a study by Beck, Perfetti, and McKeown (1982)
attempted to teach only 104 words in 75 thirty-minute
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lessons. Atthe end of the study, students knew an av-

"~ erage of 85 words that they did not know prior to the
program, but this required 2,250 minutes of instruc-
tion or approximately 26 minutes per word. This
“amount of time is considerably more than that typi-
cally devoted exclusively to vocabulary instruction in
. the middle grades (Durkin, 1979; Roser & Juel, 1981).
‘Computer assisted instruction, itwould appear, offers
theadvantage of increasing instructional time on such
"-a basic task without placing increased demands ona
teacher’s already limited time. \
: The purpose of this study was to compare two
* methods of computer assisted instruction {(CAI) for
- teaching vocabulary to mildly handicapped adoles-
cents. The study exarnined the effect of size of the daily
teaching sets and provisions for daily and cumulative
review on the acquisition and maintenance of word
meaning. Two CAlvocabulary programs wereused to
present the same 50 words and definitions.

~ Two designs were used in this study: (1) a time to
mastery (Will there be a significant difference between
times required to meet mastery criterion on the 50
words by students taught with the two different CAI
programs?) and (2) a fixed design, in whichall subjects
were tested after the seventh session. We also looked
at differences between pretest and posttest scores as
well as maintenance of effects two weeks after stu-
dents achieved mastery.

Method

" Twenty-four students were randomly assigned to
one of the two CAI programs. Students worked indi-
vidually on their assigned program 20 minutes a day
for11days. Allof the words, which were the same for
both programs, were considered important by two or
more special education teachers. A finallist composed
of 25 verbs and 25 adjectives was used. ’

The CAI programs. One program used in the study,

" “the Small Teaching Set program, tests students on
" words and then creates lessons with the words they
cannot identify (Carnine, Rankin, & Granzin, 1584).

‘After testing the students on new words, the program

-provides instruction on a “teaching set” of no more

than three words which the student missed on the test.
Each lesson alsoincludes a “practice set” with a maxi-

‘mum of seven words. The student must meeta specific
- mastery criterion on each word before it is removed
from the practice set. The program tests the student on
new words and adds words the student does not know

" to the practice set. Once the student has mastered ten
‘words, the program presents a cumulative review
lesson on those words.

"The other program, the Large Teaching Set pro-
_gram, teaches words in sets of 25 words (Davidson &
Eckert, 1983). The student may choose to see the words
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in any of four types of formats: (1) a teaching display
which shows the word, its definition, and one example
sentence; (2) a multiple choice quiz format; (3) an
exercise in which a definition i displayed and the
student must spell the correct missing word to com-
plete asentence; and (4) an arcade-type game in which
the student matches words to their definitions.
Measures. A 50item, multiple choice test was devel-
oped for the study coefficientalpha.79). ‘This test was
administered to all subjects as a pretest, as a criterion
reference test at the end of seven sessions, immedi-
ately after mastery (or at the end of the eleventh

_session, and two weeks after mastery. There were also

two transfer measures. One wasa 10item objective test
in which students defined wordsorally. The other test
required students to answer comprehension questions
that require knowing the meaning of the words pre-
sented in several short passages.

Results

Eight of the 12 subjects (67%) in the Large Teaching -
Set programand 10 of the 12 subjects {B3%) in the Small
Teaching Set program met mastery criterion by the
end of 11 sessions. The study was terminated after 11
sessions because the experimenter felt that the subjects
who were still struggling to reach mastery were no
longer benefitting from instruction. Themean number
of sessions to mastery (for those who reached mastery)
was 7.6 for those in the Small Teaching Set and 9.1 in
the Large Teaching Set program. A t-testindicated this
difference was significant (p less than .05). Hence,
subjects in the Small Teaching Set program met mas-
tery in significantly less time.

A 2 x 2 analysis of variance was performed on
posttest and maintenance test scores, indicating no
significant main effect for type of instruction. Results
on the multiple choice testin the fixed-timedesign (i.e.,
the test administered to all students after seven ses-
sions) indicates a slight, but nonsignificant difference
in means favoring subjects in the Large Teaching Set
program. Differences between scores on two transfer
measures were also statistically nonsignificant.

Discussion

The unequivocal finding of the study was that the
subjects taught with the Small Teaching Set program
reached mastery criterion on the set of 50 words faster
than subjects with the Large Teaching Set program. In
addition, more students in the Small Teaching Set
program reached mastery within 11 lessons. Given
that the groups achieved equivalent levels of perform-
ance on the multiple-choice tests, their difference in
acquisition rates becomes even more meaningful.
Subjects taught with the Small Teaching Set program
required less time to meet mastery criterion on the




~words, yet their posttest performarnce wasequal to that

of subjects in the other treatment who took longer
reaching mastery. In addition, the shorter instruc-
tional time which the Smaller Teaching Set program
subjects required did not negatively affect their reten-
tion of word meanings.

Math Word Problems: Explicit Strategies

Research into mathematical problem solving has
been extensive. For example, Gorman (1968) identi-
fied 293 studies on word problerns cond ucted between
1925 and 1965. In recent years, problem solving has
been the subject of more research than any other topic

.in the mathematics curriculum (Lester, 1980). Yet the

large number of studies has yielded little information
for building effective interventions because of flawsin

research design (Kilpatrick, 1978), vague descriptions

of the experimental procedures (Silbert, Carnine, &
Stein, 1981), and varying definitions of problem solv-
ing ability (Silver & Thompson, 1984). The success of

further problem solving research depends less on a -

contnued analysis of the learner and his or her defi-
ciencies and more on: (1) an analysis of the limits of
instruction the students are currently receiving, and
(2) development of strategies that will work with low
achieving students. o

We investigated math word problerns in order to
determine whether handicapped students could learn
to solve multiplication and division math story prob-

'lems if taught a strategy that focused on how to choose

the correct operation. It was hypothesized that stu-
dents who received explicit instruction on choosing
the operation would solve more problems correctly
than students who received instruction that did not
specifically focus on the choice of operation and con-
centrated, instead, on a more general strategy of ma-
nipulating units.

Method

A pretest-posttest design with random assignment
of subjects to treatment groups was used to examine
the effectiveness of two procedures forteaching mildly

- handicapped students to solve math word problems

through computer assisted instruction. Twenty-six
subjects were.randomly assigned to two groups. The
first group used a Direct Instruction math story prob-
lems program and the second used a highly regarded

‘commercial program. Each subject worked at a com-

puter for 15 to 30 minutes a day for 11 days.

The CAI Programs. The Direct Instruction program,
Analyzing Word Problems, (Carnine, Hall & Hall,
1983) wasbased on principlesof a theory of instruction
articulated by Engelmann and Carnine (1982). The
approach requires direct teaching of a clearly-speci-
fied step-by-step strategy. When a teacher is instruct-
ing the students, the teacher models each step in the
process, heavily prompting the students as they con-

_tinue to use the process, and then systematically fades

‘the prompts until the students reach.iridepeﬂd_encé.

When students make errors, the teacher again models
or provides a prompt based on a previously taught
rule. This style of strategy instruction was.incor-
porated into the Analyzing Word Problems program.
The program taught students how to selve multiplica-
tion and division word problems in a step-by-step
fashion. When students erred, they were given arule-
based correction.

The Semantic Calculator (Sunburst Com-
munications, 1983} was used. as a contrast to the DI
program. This program is based on the premise that
the major difficulty in solving word problems comes
from inappropriate manipulation of units (e.g., weeks,
apples, dollars, etc.). If students could be taught to
extract from the problem the quantities needed to
solve the problem and the correct units for the answer,
they would be able to solve the problem. In this
program students were guided through story prob-
lemns by answering “How many?” and “What?” ques-
tions about word problems that were written on work-
sheets. Next, the students used the letters A and B to
type in the operation that should be performed on the
nurnbers (i.e., “A/B” todivide and “A x B” tomultiply)
and predicted the units in the answer. The computer
then told the student what units were used to express
the answer to the problem. If the student answer did
not match that of the computer’s the student knew that
he or she should go back and try again.

Measures. Both the pretest and posttest were 28-
item tests comprised of 11 multiplication, 10 division, 2
addition, and 5 subtraction problems. all items were
selected from three major arithmeticintermediate level

‘textbooks and from the California Achievement Test.

Sixty-eight percent of the problems on the test were
like ones included in the instructional lessons; the
remaining32% were transfer problems.

Resulis

Resultsindicated no significant differences between
performance of the Direct Instruction group and the
Semantic Calculator group on the posttest and in the
amount of time used to take the posttest. Interviews
with students as they performed problems (i.e., choos- ,
ing the correct operation and telling a reason for the
choice) did yield a statistically significant difference
between the groups favoring the Direct Instruction
group, but the mean performance levels for both were
not educationally significant.

Discussion

There are many possible reasons why there wereno
significant differences between groups. Elevendaysat
25 minutes a day may have been too short of an
intervention. With alonger treatment period, it would
have been more certain that an unacceptable level of -
performance was attributable to other factors. Fur-
ther, observations of student performance during the
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study indicated that many students typically ignored

prompts on the screen that told them what to do next.

" Hence, through a failure to atiend the students were
missing opportunities to learn from their errors.

~ Itis also conceivable that mildly handicapped stu-

~ dents may need more teacher-directed instruction be-

fore using a computer for additional practice opportu-

~nities. The presentation of the problem solving strat- -

egy on the computer lacked the subtlety and flexibility
that a teacher adds to instruction. Good teachers
gather a considerable amount of information about
how students are learning a new skill—particularly
one as difficult as problem solving—and modify their
teachingaccordingly. Therefore, the mostappropriate
use of a computer for students such as these may be for
guided practice (i.e., as a medium for reviewing mate-
rial thatis already familiar to the students).

Reasoning Skills: Correction Procedures

- Much of the recent literature on improving special
education teaching practices has stressed the impor-
tance of providing academic feedback tostudents when
they make errors (Carnine, 1980); Reith, Polsgrove &
Semmel, 1981; Stevens & Rosenshine, 1981). Further-
more, a recent meta-analysis of the limited researchon
corrective feedback by Lysakowskiand Walberg (1981)
suggests that detailed corrective feedback is superior
to merely telling students whether their answers are
right or wrong,. Just telling students they are wrong
{called a “basic correction”) does not help them solve
the problem correctly. These authors suggest that
students need to see an overt model of all the steps
necessary for anappropriate response. By observinga
model of all the steps necessary in obtaining a correct
response, students receive detailed information on
how to solve the problem. This procedural knowledge
should be of use when they encounter similar types of
problems. This type of correction will be refereed toas
an “elaborated correction.”

The primary intent of this study was to examine
. whether remedial and mildly handicapped students

- - who receive elaborated correction procedures would

perform significantly better than students provided
with basic corrections. We also examined the differ-
ences regarding acquisition time between students.

Method

Thirty-four students were randomly assigned to the
Basic Correction or Elaborated Correction group. The
Elaborated Correction group used an unaltered copy
of the CAl program used in the study. The Basic
Correction group used a modified version of the pro-
gram. If a student in this group made an error, they
were only given the correct answer. This was the only
difference between the two conditions. Inboth condi-
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tions, students worked individually on a microcom-
puter. Students worked on their respective version of
the program until they completed the lessons.

The CAI program. The Reasoning Skills program
(Engelmann, Carnine & Collins, 1983) was designed to
teach students two major objectives: (1) to draw con-
clusions from two statements of evidence, and (2) to
determine whether a three-statement argument was
logical orillogical. The programtaught students about
overlappingclassesand non-overlapping classes. They
learned that there are three possible key words (some,
all, no); the same rule holds for all three. It also taught
students relevant rules for constructing and analyzing
arguments. The other major objective of the program
was to teach students to identify unsound arguments.
Forlogically unsound arguments, students were taught
to specify one of three reasons why an argument was
unsound. |

Measures. The Test of Formal Logic {Collins, 1984)
was the primary dependent measure in the study. The
purpose of this test was to measure a student’s ability
to construct and analyze syllogistic arguments. Two
alternative forms of the test were designed; Form A
was used as the pretest and maintenance measure
(given two weeks after treatment terminated) and
Form B was used as the posttest measure (given imme-
diately after the treatment). The internal consistency
reliability (coefficientalpha) for Form A was.90. P’aral-
lel form reliability between Forms A and B was .84.

There was also a 15item transfer test that evaluated
subjects’ abilities to generalize what they had learned
on the computer to similar analytic tasks, butin prose
paragraph form. The transfer test was devoted to the
most difficult objective on the program—deciding
whether arguments were sound, and, if not sound,
giving a reason. The test was given to subjects on the
day after they completed training on the CAl program.

Results

A 2 x 3 analysis of variance {ANOVA) with one
between subjects factor (Type of Correction) and one
within subjects factor (Time of Test) was performed on
thedata. Thisanalysisinvolved a planned comparison
thatlooked at the postand maintenance testsonly. The
ANOVA indicated a significant difference favoring
the Elaborated Corrections group {p less than .001).
There was also a significant difference between the
two groups on the transfer test, again favoring the
Elaborated Correction group {pless than .05).

Data were collected on the time students took to
complete each of the five lessons. The purpose of this
analysis was to see whether studentsin the Elaborated
Corrections group took more time to complete the
lessons. A 2 x 5 analysis of variance (ANOVA) with
repeated measures was performed on the time-per-
lesson data and a nonsignificant difference between

a




- groups'was found. .. .

Discussion

This study was the first to explore experimentally
the effectiveness of elaborated corrective feedback in
teaching a complex cognitive skill to handicapped

Jearners. The results indicate this is an effective in-
- structional procedure.

The roughly equivalent time for the two groups to
complete the five lessons seems anomalous at first.
With more text to read in elaborated corrections, that
treatment would seemingly take longer to complete
the lessons. Completion times were not significantly
greater for the elaborated corrections group, however.
The extra time to read the elaborated corrections may
have been compensated for by faster acquisition of the
material. In both versions of the program, the com-
puter would return a student toitems that were missed
earlier in a lesson. 1f elaborated corrections resulted in
fewer mistakes, students would spend less time re-
turning to missed items. This interpretation suggests
that taking more time early in a complex instructional
sequence to offer elaborated corrections may, in fact,
lead to savings in instructional time later in the pro-
gram.

Both the basic and elaborated correction groups
improved their reasoning skills as measured by the
dependent variable. The groups demonstrated amean
score of 68-70% on the posttest (a dramatic gain from
the mean scores of 26 to 34 percent on the pretest). The
systematic design of instruction - particularly through
a series of carefully controlled rules - may have con-
tributed to this gain. Reasoning skills were acquired
without any instruction from the teacher. Typically,
CAI programs merely provide drill and practice exer-
cises to supplement teacher instruction. Here the
program wasa true tutorial and did all the instructing.

' Health Ways: Problem Solving Skills

Secondary students spend a considerable amount
of their time completing application-oriented activi-
ties. These academic tasks often involve higher-order
cognitive skills, and students are asked to make a
variety of inferences about a subject area by prudently
using facts, concepts, and strategies or problem solv-
ing skills. Some writers (Doob, 1972; Greenblat &
Duke, 1975; Budoff, Thormann & Gras, 1984) have sug-
gested that one way to enhance the higher-order skills
of students is through educational simulations.

- While much of the research has concluded that
simulations are no more effective than conventional
instruction, many of these studies have been plagued
by fundamental weaknesses in research design
(Fletcher, 1971; Pierfy, 1977). 1In the study below, we
addressed many of these problems and created an
instrument that reflected the problem solving skills
actually taught in the simulation. Finally, we have
addressed a curious feature of previous simulation

research: : the_general reluctancé to combine simula-
tion instruction with conventional instruction.

In virtually all previous studies, simulations have
been contrasted with conventional teaching methods.
Only on a few occasions have simulations and conven-
tional instruction been compared to conventional in-
struction alone. INor is it clear in most of these studies
what constitutes conventional instruction. One of our
interests in studying simulations was to investigate
how effective instructional practices could be used to
enhance—rather than replace—secondary levelinstruc-
tion, not only in terms of their effect on basic fact and
concept retention, but as they related to higher-order
skills. o e

Method

Thirty students were randomly assigned to either
the conventional or simulation condition. All students
wereinstructed for40minutes per day for 12 days. The
lesson consisted of two parts. The first part, called
structured teaching, was identical for subjects in both
student conditions. Instruction was conducted in a
large group of 12 to 15 students for this part of each
lesson. :

At the end of the initial instruction, students sepa-
rated into two groups—one which worked on applica-
tion activities (the conventional group) and the other
with the computer simulation (the simulation group).
The conventional group worked in the resource room
under the supervision of the resource room teacher,
who presented these students with a variety of appli-
cation or review activities.

Simulation studenls, on the other hand, were tau ght
in a computer lab, each student working individually
ata microcomputer. The 12-day course of instruction

for these students was broken into three phases: inilial

modeling (3days), guided practice on threesimulation
games (2 days), and independent practice with indi-
vidual feedback from the instructor (7 days). The CAI
program. Health Ways is a commercial software pro-
gram developed by Carnine, Lang, and Wong for the
Applell and 1BM PC jr computers. The Health Ways
Supplementary Curriculum, developed by Woodward
and Gurney, extended information presented in Health
Ways and the original Health Ways teachers’ guide.
Material was taken directly from two widely used
junior high school health textbooks. All of the informa-
tion was rewritten tocontrol for vocabulary and amount
of new information. Clippings fromnewspapers, news
magazines, journalarticles, and health pamphlets were
also used in this supplementary curricilum. The
reading level of the curriculum is approximately sixth
grade. '
Measures. Students were assessed one day, two
days, and two weeks following theinstruction. On the

first day, students' acquisition of basic facts and con-

cepts abouthealth taught in the curriculum was meas-
ured by the Health Ways Nutrition and Disease Test.
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The first 20 questions of this test were solely from the
written curriculum. The remaining 10 were questions
over material that appears in both the written curricu-
" Jum and the Health Ways simulation. Internal consis-
tency reliability (coefficient alpha) of this measure is
*.84. On the second day, the students were given the
Health Ways Diagnosis Test, an individually admini-
stered test measuring prioritizing skills. This test was
a set of three written profiles and measured health
" related problem solving skills (i.e., the student’sability
to detectimportant health problems facing anindivid-
ual, identify and change related health habits, and
control stress asitincreased due to the health changes).
The Health Ways Diagnosis Test has a test-retest relia-
bility of .81. Two weeks after the instruction the
students were again given the Health Ways Nutrition
and Disease Test. This served asa retention measure.

Results

The data were analyzed in two parts. Major analy-
ses involved a comparison of scores on the two meas-
ures for the handicapped students. Because theHealth
Ways Nutrition and Disease Test was used in both the
posttest and maintenance (retention) phases, a 2 x 2
-analysis of variance (ANOVA) was used. Secondary

-analyses compared the performanceof the handicapped
studentsin the experiment with arandom selectionon

_» non-handicapped peers who were in healthclasses.

Subscales analyses. The 30 item test was broken into
two subscales: (1) items reinforced by Health Ways
simulation, and {2) items faught in the curriculum and
not reinforced by the simulation. Separate2x2 ANO-
VAs with repeated measures were performed on each
subscale. Theeffecton itemsreinforced by Health Ways
was significant {p less than .01). For those items not
reinforced the comparison was not significant (p less
than .06). This indicates that the simulation was an
effective vehicle for reviewing material that had al-
ready been taught in the written curriculum.

T-tests performed on the Diagnosis Test demon-
strated a significantdifference between the two groups
(p less than .001) in problem solving skills. Simulation
students were better able to diagnose health problems,
prioritize them as to their effects on an individual’s
longevity, and pres¢ribe appropriate remedies.

In a supplemental analysis, a-one-way analysis of
variance (ANOVA) was used to compare the test per-
formance of the conventional and simulation groups
with students from regular health classes who did not
participate in the study. The purpose of this quasi-
experimental comparison was to extend the posttest

analysis to students of a comparable age group who,

were also receiving health instruction. Again, scores
from each section of the Health Ways Nutrition and
Disease Testand the Health Ways Diagnosis Test were
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analyzed.

Total score on the Diagnosis Test showed signifi-
cant differences between the groups (p less than .001).
A Tukey post-hoc comparison indicated- significant
differences favoring the handicapped simulation stu--
dents over those in the regular classroom (p less than
01) as well as a significant difference favoring-the
regular classroom students over the mildly handi-
capped students in the conventional group (plessthan -
0. .

A significant difference also appeared between the
groupson thereinforced subscale of the Nutritionand
Disease Test (pless than .01). Tukey post-hoc compari-
son showed a significant difference between the mildly
handicapped simulation group and the two other
groups (p less than .05), favoring the handicapped
students taught by Health Ways, but no difference on
items not reinforced.

Discussion

The results of this study support the use of com-
putersimulationsin teaching material not easily taught
by traditional means. Further, a structured approach
in simulations, one where outcomes are specified and
controlled, does produce significant educational re-
sults. '

We infer from the results that the explicit strategy
instruction used to teach the simulation studentsabout
Health Ways was a successful bridge to “less” direct
instruction activities. Further, the superior perform-
ance by those in the simulation group over non-handi-
capped students from regular health classes shows
that explicitstrategiesinstructionis successfulin teach-
ing unstructured academic tasks that involve higher
level knowledge structuresor sirategies. The twonon-
handicapped students who had the highest scores on
the Diagnosis Test articulated a prioritizing strategy
comparable to that given by several of the handi-
capped students. Thus, many of the handicapped
students in the simulation group showed a conscious -
awareness of the strategies that they were using, asdid
the two non-handicapped students, who may have .
achieved their awareness in a more intuitive manner.

Conclusion

The results of these four studies indicate that prop-
erly designed CAI can be effective as an instructional
medium. These findings are consistent with our non-
comnputer research that we have conducted over the
last 15 years. Using sophisticated, empirically-based
design principles can make a considerable difference
in the effectiveness of any instructional program. Yet
another outcome of these studies is that they begin to
identify—with much greater clarity—the role of the
teacher and his/her instruction independently from
the computer. This perspective deviates from original




quest:ons about computer assisted instruction (e, g Is. B
CAI more effective or efficient than.conventional in-

struction?). Tt forces us to look closely at the intersec-
tion of the teacher, the academnic task, and the stage of
instruction.

The Vocabulary Instruction study, for example,

_demonstrates that a skill requiring considerable prac-
tice can be adequately taught on a computer. Sucha
task is time consuming for a teacher and can be handled
effectively by a computer. Furthermore, there is very
little variation as it moves fromone stage of instruction
to the next (i.e., from introduction and teacher model-
ing, to guided practice, and independent practice).

.Note, however, that the task, as it was defined in the
study, was one of memorizing vocabulary words. We
did not teach nor assume that students would neces-
sarily learn how to use the words expressively or

_detect their meaning from context. This would have
required a different analysis.

The Reasoning Skills program, a teacher indepen-
dent tutorial, was successful at teaching a more comn-
plicated academic task: logical inferences. It might be
argued that the particular academic skills taught in
this program were more discrete than, say, math word
“problems or the subtle problem solving skillsaddressed
inthe Health Waysstudy. If this observation is correct,
then computer assisted instruction—carefully devel-
oped with instructional design principles and field
tested—can be an effective, “stand alone” form of
instructon. .

Math Word Problems, on the other hand, do not
share the same task complexity as the syllogisms. In
this study, we found that the best way to teach skills
such as math word problems, notoriously difficult for
mildly handicapped students, may be through teacher
directed instruction first, with the computer used for
guided practice. This conclusion is tentative, and we
will conduct another study after we revise our strat-
egy.

Finally, the Health Ways study strongly suggests
that facts and concepts, which were preskills to the
problem solving activities, can be efficiently taught in
group instruction without computers. The computer
can be an effective tool after the preskﬂ]s have been
introduced and explicitstrategies for using the simula-
tion have been taught by the teacher. In this sense, a
complex task like problem solving can be effectively
taught in the guided and independent practice phases
of instruction. Thus, the best use of computer assisted
instructionrequires a carefullook at theacademic task,
the stage of instruction, and the appropnate role of the
teacher. ¢
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Flesch, Rudolph, Why Johnny Still Can’t Read.
New York: Harper & Row, 1951

From ADI News Volume 1, Number 1 (Fall, 1981)

Why Still Can't Read is a scathing indictment of what
Flesch calls the “Look-and-say approach to teaching
reading.” The book begins by documenting the mas-

sive extent of illiteracy in this country. Flesch summa-
rizesa U.S. Office of Education sponsored study which
concluded that 23 million people between the ages of
18and 65 could not read a want ad or a job application.
Flesch attributes this huge illiteracy rate to the fact that
-85% of the schools in this country use programs based
onthelook-and-say approach. Flesch doesnotequivo-
cate in his conclusion that because schools are using
the look-and-say approach instead of phonics, “Amer-
icais rapidly sinking into a morassof ignorance{p.1}].”

Flesch does not deal in vague generalities. He spe-
cifically names the programs likely—and those un-
likely—to be effective. The effective programs, re-
ferred to as “The Phonic Five” are Addison Wesley,
DISTAR, Economy, Lippincott, and Open Court. All
other major reading programsareincludedin aist en-
titled “The Dismal Dozen.” Flesch considers all twelve
entries on this list to be look-and-say programs.

Inachapterentitled “Look and Say Exposed,” Flesch
summarizes theresearchresults on the twoapproaches.
Since 1911, there have been 124 studies comparing the
effectiveness of phonics-first and look-and-say pro-
grams. Every one of these studies showed results in
favor of phonics-first. Flesch specifically discusses
Project Follow Through and the favorable results the
DISTAR programs produced.

These overwhelming results lead to the question,
“Since phonics are clearly superior, why are 85% of the

schoolsstill using look-and-say?” Ina chapterentitled -

“The Great Coverup,” Flesch suggests that leading
educators and publishers of look-and-say programs
have conducted a thorough and on-going coverup of
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theresearch findings. Whenever a new exposureof the

- look-and-say approach is threatened, someone—usu-

ally a professor on the payroll of a look-and-say pub-
lisher—is sent into the breach to defend the system.
This has been going on year after year for over 50 years
until today even some of the most experienced people
in the field are confused or uninformed about certain
areas of their own profession [p. 40].

Theremainder of the book is devoted to “the ten ali-
bis” used by look-and-say educators to defend their
approach. The alibis include such topics as: the child
isn't ready toread, teaching phonics is merely teaching
word calling, no one method is best, Englishisn’t pho-
netic, and the child can’t learn because of his home en-
vironment. Every Direct Instruction teacher has heard
thesearguments for the look-and-say approach. Flesch
examines each of these excuses and offers very com-
pelling arguments to refute each one.

The only major criticism of the book, from a direct
instruction standpoint, is that Flesch seems to over-
generalize thatany phonics-first program will be effec-
tive withall children. He states thatif a schoolis using
any of “The Phonic Five,” children will not have prob-
lems learning to read. Flesch never looks at critical in-
structional variables such as rate of introduction of
sounds, teaching of essential preskills, amount of con-
trolled practice, and cumulative review.

Why Johnny Still Can’t Read is an excellent resource
for comparing phonics-first and look-and-say pro-
grams. Flesch points out very clearly and forcefully
that any phonics-first program is much more likely to
be effective than a look-and-say method. Hopefully,
Flesch will begin now to look in more detail ata com-
parison of the phonic programs and their relative ef-
fectiveness with all children, even the lowest perforni—
ers, ¢

Reviewed by Randy Sprick




Becommg a Natmn @'E Readers
ﬂm ep@ﬂ of ﬂw Commission on B eadmg

Prepared by Richard C. Anderson, ElfriedaH. Hiebert,
Judith A. Scott, Tan A.G. Wilkinson

Summarized by Wes Becker

From ADI News Volume 4, Number 4 (Summer, 1985)

Thisreport was produced under the auspices of the
National Academy of Education’s Commission on
Education and Public Policy, and sponsored by the
National Institute of Education. The Commission on
Reading was chaired by Richard C. Anderson, Head of
the Center for the Study of Reading at the University of
llinois.

The report summarizes the research-based knowl-
edge on reading instruction, identifies problems with
current practices, and recommends possible solutions.
The reportrecognizes that quality instruction involves
many elements and that improvement in reading in-
struction will require changes in many elements of
reading instruction, not just a few magical tricks. It is
the first nationally-based report to actively support Di-
rect Instruction practices since the ABT Associate Re-
ports on the Follow Through outcomes.

The Skills Involved in Reading

“Reading is the process of constructing meaning
from written texts. 1t is a complex skill requiring the
coordination of a number of interrelated sources of
information” (p. 7). An analogy is drawn between the
process of reading and the performance of a sym-
phony. While reading can be analyzed into subskills
that can be built up one at a time, “real” reading takes
place only when all the pieces are integrated into a
smooth performance.

In reading, being able to say the words (decoding)
“gives access to their meaning” (p. 8). Understanding
what is read requires a very substantial knowledge
base to construct viable interpretations of text. Because
people differ in their knowledge bases, different inter-
pretations of text often occur. Fluent decoding skills
are essential to good comprehension. Second graders
with the best comprehension scores are the ones who
decode fast and accurately. When decoding skills are
weak, the time spentin trying to decodeinterferes with
the interpretation processes. Good readers are better
than poor readers in pronouncing nonsense words as
well (e.g., cade, mot, etc.). Evidence like this supports
the importance of a fluid decoding base. The evidence
shows that the average third grader can read aloud
about 100 words per minute, while the rate of the poor
reader is about 50 to 70 words.

Skilled readers have learned strategies for readmg
different kinds of material. Complex, unfamiliar
material must be read differently than familiar mate-
rial. Strategies should also vary with the purpose of
the reading—say, for a test or for fun. Skilled readers
have strategies for monitoring the process of reading
and detecting problems to be solved—such as incon-
sistencies, unknown words, etc.

Learning to read is a lot of hard work and the
practice required canbecomemonotonousif the teacher
does not work to maintain motivation. “Teachers
whosge classesaremotivated are described asbusiness-
like but supportive and friendly” (p. 15). Teachers
with motivated students “conduct fast-paced and
varied lessons. Tasks areintroduced with enthusiasm
and with explanations of why doing them will help
one become a better reader” (p. 15). Failure is not fun,
and poor readers show the apathy that goes with
failure. Good teachers have ways to motivate poor
readers by praising steps of the process (describing
what the student does right). Reading is a skill that
improves with practice. Finding ways to increase
practice can improve reading,.

Early Reading
The Home

Reading begins with the development of oral lan-
guage skills at home. The knowledge base developed
before school is very important to progress in reading
comprehension. Once in school, the home experience
continuesto beimportantinknowledge development.
Vocabulary development in particular is seen to have
an important base in how parents talk about experi-
ences their children are having. The kinds of questions
a parent asks can aid or impede the development of
reasoning skills. Reading aloud to preschool children
isseenas animportantaid to children learning to read.
Records or tapes with “follow alongbooks” can also be
helpful. Having access to pencil and paper or chalk-
boards, with encouragement to write the letters of the
alphabet, etc., is beneficial. Parents can also be tutors
and directly or indirectly teach their children to read.
Parentscanand do play a critical rolein their children’s
development of reading skills. We need more active
plans to encourage effective parental practices.

Kindergarten Reading Instruction

Those involved with Direct Instruction since the
days of the Bereiter-Engelmann Preschool (1964) and
through 17 years of Follow Through know well that
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‘Becoming a Nation of Readers—continued

kindergarteners can be taught to read and to enjoy
their skills. Twenty-one years later, the Commission on
Rending is (as far as we know) the first National profes-
sional group to endorse the teaching of a systematic
approach to reading in kindergarten. “Based on the
best evidence available at the present time, the Com-
mission favors a balanced kindergarten program in
reading and language that includes both formal and
informal approaches. .The important point is that
instruction should by systematic, but free from undue
pressure” (p 29-30). The children least ready for sys-
tematic reading are typically those whose oral lan-
- guage skills are poorly developed. For these children,
ample oral language experiences should be under-
taken first. This experience is especially important for
children coming from non-English speaking homes.
Children alsoneed tolearn concepts about writtenlan-
guage and its functions—what words and sentences

- are and can do—so that they have some idea of what -

adults mean when they talk about reading.

. Durkin (1966) has pointed out that for some chil-
dren (“the-pencil-and-paper kids”), learning to read is
aby-product of a desire to write. Writing experiences
(not emphasizing good style) are recommended for
- kindergarten. Simple word processors are already
* making their way into kindergarten settings.

First Grade Reading—Basal Readers

' “The observation that basal programs ‘drive’ read-
ing instruction is not to be taken lightly. These pro-
grams strongly influence how reading is taught in
American schools and what students read” {p. 35). 1t
has been estimated that 75 to 90 percent of what goes
oninreading is controlled by basal reading programs.
:Five of them are said to control-75 percent of the
market. Early in this century, nearly all students were
taught to read through phonic analysis. “...educators
such as William S. Gray were responsible for turning
American schools away from what they perceived to
be the ‘heartlessdrudgery’ of the traditional approach.
In its place, Gray and others advocated the look-and-
say approach. The thinking was that children would
make more rapid progressin reading if they identified
whole words at a glance, as adults seem to do” (p. 36).
Since the mid-fifties, this position has been under
attack through such works as Rudolph Flesch’s (1955)
Why Johnny Can’t Read and Jeanne Chall’s (1967) classic
review of the research literature Learning fo Read: The
Great Debate. Chall concluded that theevidencestrongly
supported the superiority of reading programs that
taught phonics as one component of the program.
“The picture that emerges from the research is that
. phonicsfacilitates word identification and that fast, ac-
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curate word identification is a necessary but not suffi-
cient condition for comprehension” (p. 37-37). Most
publishers have now incorporated some formof phon-
ics into their programs, but for many it is little more
than “window dressing” (Flesch, 1981).

How Should Phonics Be Taught?

‘The Commission Reportspendsa considerablespace
reviewing approaches to teaching phonics. They first
note thatapproaches based on statingrules are counter
productive. Students need to be able to say the sounds
given the letters, not the rules. Second, they note that
marny programs teach skills the students can already
perform, and they teach unneeded low-frequency
combinations. Instruction should focus on the regular
letter-to-sound correspondences and the most impor-
tant irregulars.

There are two major approaches to teaching phon-
ics—the “explicit” and “implicit” approaches. They
are apparently notequally effective. The most widely-
used reading programns employ implicit phonics. The
implicity approach never “says” sounds inisolation. It
often uses groups of words having the same sound,
such as sun, sat, sea, and so, to teach a sound. Some
children taught with implicit phonics have trouble
hearing sorme sounds like the short /i/ in “sit”. “Ironi-
cally, therefore, implicit phonics may actually presup-
pose what it is supposed to teach” (p. 40).

The explicit approach presents sounds in isolation
and then the better programs also teach students how
toblend theisolated sounds to make words by holding
one sound until the next sound begins. For example,
man. is not sounded out “mmm - aaa- non”, but is
sounded outa “mmmaaannn” and then is speeded up
to get the word “man.” The early need to teach blend-
ing skills forces a distinction between stop sounds (t, b,
k, etc.) and continuous sounds (m, a, s, etc.). The later
can be held, the former cannot, and therefore need
special prompting when used at the beginning of
words. “Regrettably, ananalysis of published reading
programs concluded that several <explicit programs>
incorporate procedures for teaching blending that are
unlikely to be effective with many children” (p. 39).

Kenneth Gocdman (1976) and Frank Smith (1973}
have criticized phonetic approach because “they take
the child away from meaning.” The Commission
report points out that such a position is not inherent in
phonetic approaches. Some programs have gone too
far in pushing phonic instruction—far beyond the
point where the student had enough sounds to be
reading meaningful words and sentences. “Quite
likely the problernis simply a by-product of the false di-
chotorty [emphasisadded] between phonicsand mean-
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ing thathas dominated the field of reading for so many
- years” (p. 42).
-~ Another criticism of many phonics programs is that
the words the children are reading have little relation
to the phonics they are learning. Thus, they do not get
the practice needed for reading to become more auto-
matic.
What works best? “The trend of the data favors
explicit phonics” (p. 42). While supporting explicit
_phonics, the Commission also notes the importance of
-illustrating sounds by also presenting them in words
which serve as exemplars. There is a considerable
need to improve the quality of the instructional design
in most basal readers on the market today. The Com-
missionis also quite critical of the quality of the stories
in basal series in terms of student interest and the
information conveyed.

Comprehension in Beginning Reading

The Commission concludes the chapter on Emerg-
ing Literacy with a review of evidence on aspects of
common reading group practices. The typical lesson
has a preparation phase where new words, ideas, and
motivating questions can be introduced. Next, comes
- readingin the group, then discussion, and finally back
to a seatwork assignment.

A problem with most preparation phases is that not

enough attentionisgiven to developing the background -

knowledge needed.to understand the story. “Don't
have time” is the excuse. Children remember what
they have just read better when background is pro-
vided during the preparation stage.

- In the reading phase, students take turns reading
. (usually round robin is better than using volunteers).
. “Thereisnosubstitute fora teacher who readschildren
good stories. It wets the appetite of children for read-
ing, and provides a model of skillful oral reading. ltis
a practice that should be continued throughout the
-grades” (p. 51). Asoral reading develops, more silent
reading should be planned for. A strong recommen-
dation for improving fluency is to have the students
tead a passage silently beforereading it outloud. Also,
reading the same passage several times can improve

fluency. g

In the discussion phase, comprehension instruction
may be provided (although few curricula do}, phonics
lessons are given, and seatwork is explained. Teachers
rely heavily on their manuais in leading discussions.
Analysis indicates that many of the questions pro-
vided are “too general, leading the children afield; or
. trivial, focusing their thinking on unimportant details.

“While questions during the preparation and dis-
cussion phases of areadinglesson areimportant, these

donotsubstitute foractive, directinstruction. Indirect ..
instruction, the teacher explains, models, demonstrates,. -

and illustrates readmg skills and strategies that stu-
dents ought to be using. There is evidence that direct
instruction produces gains in reading achievement

beyond those that are obtained with less direct means -

such as questions” (p. 56).

Reading lessons generally should stress - makmg
connections” with what the student understands.and
appreciation of the content of the story.

Expanding Cempeterncy
The Commission believes we need more carefully

designed textbooks. Examination of current textbooks
show that many fail to “lay bare the fundamental

- structuresof history, geography, health, and science...”

(p. 68). Many texts are poorly organized, consisting of
little more than “lists of facts loosely related toa theme.
Abrupt, unmotivated transitions are frequent. Text-
books are as likely to emphasize a trivial detail or a
colorful anecdote as a fundamental principle... When
textbooks make clear the connections between motive

and action, form and function, or cause and effect, stu-

dents understands better” (p. 69).

Inexamining theresearch on teaching practlces that
help extend literacy, the Commission recommends
directly teaching critical concepts and reasoning pro-
cesses. "“Direct instruction needs to be distinguished
from questioning, discussion, and guided practice.
Directinstruction incemprehension means explaining
the steps in a thought process.that gives birth to
comprehension. It may mean that the teacher models
a strategy by thinking aloud-about how he or she is
going aboutunderstanding a passage. The instruction
includes information on why and when to use the
strategy. Instruction of this type is the surest means of
developing the strategic processing that wasidentified
earlier as characteristic of skilled readers” (p.72). The
report summarizes anumber of studies where directly
teaching strategies for attacking textled to thelearning
of generalized strategies thatimproved comprehension.
The Commission recommends that such strategies be
embedded in social science and science lessons and
that teachers be given training in how to use these
relatively “new” direct approaches to teaching.com- -
prehension strategies.

. Thereport next examines activities where students
can getindependent practiceinreading. They are very
critical of typical seatwork activiies which occupy
70% of the time available for reading, or about an hour
per day. The activities often have little value in teach-
ing reading (as when the students are asked to un-
derline the most frequent consonant in a sentence).
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Theresearch suggests that theamount of time devoted
to workbooks or worksheets is unrelated to year-to-
‘year gainsinreading proficiency. In contrast, students
‘averageonly 7 to 8 minutesaday in silent reading. The
amount of fime spent on this activity out of school is
consistently related to gains in reading achievement.
However, a study of fifth graders showed that most
students read very little out of school —50% average 4
~minutes a day or less, while they average 130 minutes
‘a day watching TV. The research suggests that inde-
pendent reading may be a major source of vocabulary
growth. ‘They conclude that access to good books
_ needs to be improved and silent reading should be en-
couraged more at both home and school. Children
read more books when someone helps to interest them
in specific books, when guidance in choosing books is
provided, and when time for reading is set aside.
Writingis anactivity thatsupports the development
of reading skills. One recent study of elementary
school students showed that “only 15% of the school
day involved any kind of writing activity. Two-thirds
of the writing that did occur was word for word
copying in workbooks. Compositions of 2 paragraph

ormoreinlengthareinfrequent evenat thehigh school’

level” (p. 80). Students need tobe encouraged to write
‘more. “Writing is most beneficial when students have
. areasonto communicate to a genuineaudience” (p.81).
Effective teachers “schedule reading and writing
activities as a priority, move through materials at an
“appropriate pace, stimulate and sustain children’s
altention,and arrange for highrates of success” (p.92).
“The report examines research on grouping practices
~‘and concludes that many current practices slow the
. progress of lower performing children rather than fa-
cilitating it. An improvement in the quality of 'small
group instruction is needed and student should notbe
“Iocked into” their reading group for otherinstruction.

Testing and Reading Instruction

In examining the roles of norm-referenced and cri-
' terion-referenced tests in reading programs, the Com-
mission notes thatbetter reading programs tend to use
tests more. They suspect that the tests help to motivate
“teachers to be accountable through the feedback they
provide. Thereportiscritical of theuse of criterion-ref-

* erenced tests in mastery-learning type programs where
reading is broken down into a series of subgoals. The
‘Commission does not believe that learning to read
" involveslearning oneskill, addinganother, addingan-
.- other, etc.-Rather, they see learning to read as involv-
“ing the “close knitting of reading skills that comple-

. mentand supportone another “ (p. 97). (My ownview

-is that some mastery approaches have fragmented the
. - learning process, but this need not be the case.} Norm-
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referenced tests are seen as useful, but may distract
from the major goals of teaching reading if instruction
just focuses on doing well on the tests. ‘They suggest:
“A more valid assessment of basic reading profi-
ciency than that provided by standardized tests could -
be obtained by ascertaining whether students can and
will do the following: Read aloud unfamiliar selections
from grade-appropriate social studies or science text-
books; explain the plots and motivations of the char-
acters in unfamiliar, grade—appropriate fiction; read
extensively from books, magazines, and newspapers
during leisure time. A simple, practical suggestionis
for teachers to tape record the oral reading of each
child three times a year and keep the tapes on file for
diagnosis and reporting to parents” (p. 99).

Teacher Education and Professional Development

The Commission points to the inadequate time
devoted to formal learning and applications in most
teacher preparation programs. In elementary educa-
tion, only about 1/3 of the undergraduate program is
devoted to education courses, including “foundation
courses”. The foundation courses are often criticized
as being too theoretical (taught often by teachers who
are not familiar with classrooms). In contrast, the
practica courses are often seen as t00 simplistic. At
best, two courses are directly related to reading (Read-
ing and Language Arts). The Commission believes
teachers need more preparation in reading and other
areas and recommends that 5-year training programs
be instituted. . :

On-going professional development efforts often -
miss the mark. The more successful approaches in-
volve multiple contacts with consultants overa period
of time, including visits toclassrooms. Italsois helpful
if a group of teacher band together and give mutual
support in learning new strategies. Provisions for as-
sisting the new teacher’s entry into the profession
should also be undertaken. Experienced, effective
teachers might be assigned as mentors during the first
year or two. -

The closing note before the recommendations fo-
cuses on The Ethos of Effective Schools. Effective schools
have vigorous instructional leadership, usu ally froma
principal. Yet, the report notes that in some states,
principals do not even have to know how to teach
reading. Effective schools “have high but realistic ex-
pectations about the progress that students will make
in reading.” Effective schools “are characterized by
school pride, collegiality, and a sense of community.”
Effective schools have “order and discipline,” Effec- -
tive schools “maximize the amount of uninterrupted
time available for learning” (pp. 113-114).

The Commission findingsupport the strategiesused "
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by Dlin- teachlng readmg decodmg and comprehen—
“sion skills. It supports early teaching of reading and
getting parerits to help in thejob. It supports the use of
systemnatic ‘phonics ‘which gets quickly to-decoding

words, not just sounds. 1t supports DI's approach to

teaching the reasoning skillsinvolved inreading com-
prehension directly. It supports making the teaching
of reading a priority, not to be preempted by outsider
interruptions, assembilies, etc. It supports continuous
evaluation of reading progress to be sure the approach
is work. We do know how to teachreading effectlvely
We]ust need to do it.. ¢
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A Respanse to the Attack on

Presch@m Programs by Schwemhaﬂ
| Weakm‘t & Larner

by Russell Gersten
University of Oregon

From ADI News Volume 6, Number 1 (Fall, 1986)

Editor's Note: This article critiques a widely publicized
study purporting to attack DISTAR. It should be of consid-
erable interest to ADI members. Reproduced from a pub-
lication manuscript with permission from Early Child-
hood Research Quarterly. The paper will be published in
Vol. 1, 1986, p. 293-302.

- There were several interesting features to the recent
exploratory study of the potential long-term effects of
preschool by Schweinhart, Weikart, & Larner, (1986)
“Consequences of Three Preschool Curriculum Mod-
els Through Age 15,” which appeared in the firstissue
of Early Childhood Research Quarterly. However, there
were also some puzzling aspects to the study, a few
curious omissions, two lapses in methodology and
several serious flaws in interpretation that need to be
pointed out. In particular, the authors’ penchant for

mterprehng non-significant results has led to’ sermus
rmsconcephons about the findings.

This is particularly important because, as most
readersof thisjournal know, the report’s findings have
been picked up by the popular press, often in a sensa-
tionalized oversimplified form. The hews media can
bealmostexcused for their hyperbole whenresearchers
fail to follow conventional scientific guidelines. Hech-

_ inger (1986) in the New York Times reported that “plac-

ing children in an early educational pressure cooker
cando serious harm,” and cautioned against theuse of
highly structured programs that,according to the'study,
“appear often to lead to anhsoc:al behavior, delin-
quency, and even violence later on.” _
In the study, three groups of 18 fifteen year olds—
all having experienced one of three different preschool
programs when they were four years old— were’
compared. _
types of preschool were labeled High Scope, Lan-
guage, and Child-Centered Nursery. In the current
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* report, the Language group is renamed “Distar.” This
- is an inappropriate choice. None of the students in the
+ ~first two waves used the Distar curriculum; the few stu-
* dentsinthe third wave who used it, did so for only four
" ‘months out of the two years of the program. Rather,
~according to the program directors (Bereiter, 1986
Engelmann, personal communication) these students
- were taught basic language concepts, shapes, number
concepts, colors and letters in a systematic way based
‘on the principles of Teaching Disadvantaged Children in
the Preschool (Bereiter & Engelmann, 1966). Calling this
.group Distar has created widespread confusion and
- misinformation about the Distar curriculum program
which has been successfully used with disadvantaged
- students in the elementary grades (e.g., Stebbins, etal.
- 1977).
Due to the extremely small sample size (18 in each
- experimental preschool condition) and the use of only
one site, the authors should have emphasized that this
is clearly an exploratory study of the later effects of
various preschool models. Policy decisions never

' have been—and hopefully never will be—based on
. studies involving brief interviews and performance on
- one test of a sample of 18 adolescents.

Disparities in Characteristics of the Samples

Consider the characteristics of the three samples in-
volved in the study. They were comparable on many
demographic variables, with at least four important
exceptions: '

1. Level of mother's education. The mothers of stu-
dents in the child—entered Nursery approach had
significantly more education. This might tend to bias
the results in favor of the Nursery group as Schwein-
. hart, et al., mention.

2. Unequal representation of the sexes. Of the 18 stu-
dents in the Direct Instruction sample, 10 (56%) were
boys. For the High Scope sample, 7 (45%) were boys,
- and for the Nursery School group, 8% were boys.
Considering that the focus of the delinquency subscale
items is on problems typical of teenage boys, this
might tend to bias results in favor of the High Scope
and Nursery groups (Bereiter, 1986). _

3. Frequencies of parents out of the home. Not only did
. the Direct Instruction group have the highest percent-
- age of single parent families (31 percent as opposed to
amere 12 percent for the Nursery group and 3 percent
for High Scope), but more Direct Instruction mothers
- were employed (44 percent versus 38 and 33 percent
respectively). Assuming that the majority of the single
parent families were headed by the mother, more of
the Direct Instruction students were unsupervised
during after school hours, which may have had an
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impact on their social behavior through adolescence.
Here, again there would be a bias.in favor of the
Nursery group and High Scope. S T

4. Amount of preschool experience..  This fourth

point is extremely important, and one which is dealt

with rather lightly by the authors. Thirty nine percent
of the students in the Direct Instruction (DI) and
Nursery School samples experienced only one year of
preschool. The remaining 61 percent experienced two
years of the intervention. In contrast, all of the High
Scopestudentsexperienceda full two yearintervention.
This might tend to bias results in favor of High Scope.

In an earlier report on the academic and social
progress of these students, Weikart, et al.; (1978} ar-

gued that students in the first wave should not be

included in the analyses. They explained that “since
children in Wave 5 (called “the first wave” in the
current study) experienced different educational pro-
grams as three year olds and were notenrolled for two
consecutive years in one of the three CD Project pro-
grams theyarenotincluded in thelongitudinal sample”
(p. 19). Since 39 percent of the High Scope sample in
the current study experienced one more year of treat-
ment than the DI or Nursery groups, their reasoning

‘still seems sound. Schweinhart, et al., (1986) now

assert that the second year of preschool has had no
impact on subsequent performance. But how can one
be sure it has no impact on the child’s social behavior
in adolescence until after the evaluation is complete?
Clearly, the unequal amounts of preschool is a poten-
tial source of bias, favoring the High Scope group.

Thus, despite the random assignment of subjects to
treatment at age three or four, several demographic
factors were operating then that potentially favor the
Nursery and/or High Scope groups. This conclusion
is different than Schweinhart, et al.’s, assertion. “We
conclude from the analyses presented in Tables 1 and
2 that any outcome differences between the High
Scope group and the Distar (sic) group are probably
notattributable to group differences in program-entry
characteristics” (1986, p. 24).

The Validity of thé Measures

The authors used what many would consider a
narrow range of measures. Many reasonably objective
measures were available, but not utilized: e.g., school

achievement (grades and standardized test scores),

suspensions and retentions, truancy, and special edu-
cation placements. Unlike previous work by Weikart
and colleagues, this study relies almost exclusively on
self-report measure, all of uncertain reliability and un-
known, rather dubious validity.

The self-report measures included: (a) Perceived

o
i
i
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Eoéus o.f_Control the Bialer (1961) s'cale,. withan unac= -

ceptably low reliability (coefficient alpha of .34); and
(b) a measure of self-esteern, the Rosenberg (1965)
scale, with an acceptable coefficient alpha reliability of
.70. (No validity data reported.) The crux of the
evaluation hinged on data gathered by self-report
procedures, by a structured interview coveringarange

- of antisocial activilies which was rather unfortunately

labeled “Juvenile Delinquency Scale,” and by a rather
scattered series of questions on family life and life at
school.

The only reliabilities reported are internal consis-
tency estimates. While coefficient alpha is an accept-
able way to gauge reliability of academic measures, it
is'inappropriate for self-report measures, since if an

individual is dishonest or distorts information in ei-

ther direction—either by concealing antisocial or
shameful criminal activities or by “boasting” about
non-existentcriminal activities—he or she would actu-
ally inflate the coefficient alpha. A measure of tempo-
ral stability would have been superior.

No validity data are provided on these self-report
measuresand, reading the results of someitems on the
scale, one wonders about the teenagers’ candor. When
asked, “Have you ever . . . . argued or fought with
parents?” the mean score for the High Scope students
was 1.11 {(where 0 = never, 1 or 2 means once or twice
in your life, 3 means three or four times, and 4 means

- 5 or more times). It seems amazing that any adoles-

cent, let alone those adolescents, half of whom had
been arrested by the age of 15, with an average of 2.2
suspensions from school, had argued or fought with
their parents only once in their lifetimes.

The other measures included a paper and pencil
multiple choice test on knowledge deemed necessary
“for educational and economic success in modern
society,” called the Adult Performance Level Survey
(APL), and information on number of SUSpensions
gathered from school officials. The rationale for
administering the APL was that it “can provide in-
sights into the real-world competence these adoles-
cents have developed in applying skills learned in
school to the demands of adult life” (p. 28). Reliabili-
ties for each subscale are reported from .32 to .63 with

~ amedianof .58. The reliability of this measure borders

onbeing unacceptably low. No validityinformation is

. reported. Information on the number of suspensions

was collected, but, for some strange reason, not ana-
lyzed by curriculum model. Only the overall mean
was reported.

Interpretation of Results

It is interesting to speculate what would have hap-
pened if the data from this study had been reported

- and analyzed by a team of independent evaluators,

“such’as the prdfé.ssiona'l 'gTOUI-j_'é‘l_'J.SEd_AtC.)' analyzeand :

discuss the evaluation of Follow Through—rather than.
a teamn of researchers directly affiliated with one of the
three curriculum approaches evaluated. Unlike
Schweinhart, et al., (1986) they would use the conven-
tional .05 level of significance. The authors would let
the reader know which statistical tests were used, and
perform post-hoc tests to delineate which of the three

groups were significantly different from each other.

Considering the heavily skewed distribution on most
of the items dealing with antisocial behavior, they
would need to use nonparametric tests. They would
need to deal with the Delinquency Scaleonanitem-by-
item basis, rather than creating five subscales out of a
mere 18 items. Of course, the evaluators would not in-
terpret non-significant findings. And thus, 1 believe a
quite different picture would emerge. -

This mythical report would begin with the objective
data—a mean of 2.2 suspensions for the entire sample
of 54. 1t would indicate that no significant differences
were found among the three samples on this measure,
which is presumably the case. Next, the report would
indicate that half of the students in the total sample
reported they had been arrested at least once by age of
15. Again, apparently no significant differences ex-
isted between the groups.

The report would next indicate that there were no
significant differences in self-esteem, as measured by
the Rosenberg scale. (The locus of control measure
would be dropped due to its low reliability.) Table 1
indicates. the only items for which significant differ-
ences were found. This of course assumes the results
for these items would still be significant when appro-
priate (nonparametric) statistical tests were used to
compare differences.

The evaluators would indicate that the lack of sig-
nificantdifferences between the three preschool models
is unsurprising, considering the array of experiences
in school and out of school since the age of four that
were much morelikely to haveanimpact on theirlives.
The report would conclude that, while preschool
appeared to help all three groups during the primary
grades (as evidenced by some elevation in IQ scores,
and reasonable achievemnent scores in first and second
g—rade) the students don’t appear to be doing too well
in junior high school; many have serious problems in
school and with the courts. They might well conclude
thatmore effectiveeducationin the elementary schools
and junior high schools might have helped.

Summary of Findings
What can one conclude from these data? First, the
students, overall, are not doing very well; half have
been arrested, and many have been suspended from
school. For suspension rate and self-reports of arrests,
no differences were found between the three curricu-
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" Table 1. Mean Scores on Items Where Significant Differences Were Found by Schweinhart, et. al., (1968)°

Ditrect Instruction High Scope Nuxsery P
Adult Performance Level Survey .
Occupational Knowledge 24 3.7 a7. .04
(All other scales non-significant} ‘
Self Report :
1. Have you ever run away from home?® .38 17 0 W02
2 Appointed to a school office or job? 0 12% 33% 02
3. Participation in sports. 02
Often 17% 50% 44%
Sometimes 28% 44% 28%
Never 56% 6% 6%
4. How does your family feel about how you're doing? .03
-Great 0 6% 6%
Alright 67% ' 94% 8%%
Poorly 33% 0% 6%

2 Standard deviations unavailable

b O=never, 1=once, 2=twice, 3=three or four times, 4=5 or more

- © Type of statistical test performed is unavailable

lum models. Nor were theredifferencesin self-esteem.
Of the numerous self-report categories (including
damage to school property, serious fights, stealing, use
of weapons) no differences are significant.

The achievement level of the students is unknown.
No normative data are presented for the Adult Per-
formance Level survey, so we cannot ascertain how
these students fared compared to their peers. All we
know is that of the ten subtests of the Adult Perform-
ance Scale, differences between the threesamples were
significant on only one.

Significant differences were found in only three
areas—sports participation, being appointed to an
office or job at school, and running away from home.
Though many would consider playing basketball or
being on the track team nice, surely failure to do so is

ot a cause for alarm. Itis unclear that any of these are

evidence of hardcore juvenile delinquency. Students
may well have good reasons for running away from
home.

There are many ways to approach item 4 on Table 1.
One third of the DI students thought that their family
felt they were doing poorly, while none of the High

‘Scope students, and only one of the other 18 Nursery
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students felt this was the case. Considering the arrest
records and frequency of suspensions, which group
presentsa more recurate picture? This mythical report
would conclude that of the many, many comparisons
made on the self-report measures, only four were
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significant—and none werein crucial areas. None had

anything to do with delinquency. These few differ-
ences could be due to the somewhat different male/
fernale ratios between the groups or perhaps even
unequal exposure to preschool experience.

Achievement and IQ During the Elementary Grades

In their report, Schweinhart, et al., (1986} also de-
vote a considerable amount of time to summarizing
their earlier findings on the achievernent of these stu-
dents in first and second grades, and their 1Q's up
through fourth grade. Here, {00, some’ of their in-
terpretationsare a bit misleading. The meangrowthin
IQ between the ages of 4 and 10 for all three groups is
impressive. Students tended to begin the program
with a mean IQof 79 at the age of 3, and the average IQ
at age 10 was 93. However, the readers should note
that the sample size was 55 at pretest and a mere 29 at
posttest. Schweinhart, et al., might also have pointed
out that the predictive validity of 1Q scores obtained
before the age of 5 is close to zero (McCall et al., 1975).
The reason for this may be clear if one thinks about the
difference between the type of items a three year old
takes versus those a ten year old takes on the Stanford-
Binet.

Though there were not significant differencesin 1IQ
scores at age 10 between the three experimental
samples, the Direct Instruction group mean was over
one-third of a standard deviation higher. Itis odd that
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this-is the one time Schweinhart, et al.; Chose not fo
interpret a non-significant finding, one that meets com-
mon criteria of educational significance. 1t is also
strange that no IQ measures were administered to
these 15 year olds.

The achievement data based on the California
Achievement Test indicates that no significant differ-
ences appeared between the three samples in achieve-
mentin firstand second grade. However, the achieve-
ment level at both grades was at or near grade level.
Again, one wonders why no measures of achievernent
were collected or reported for students at age 15. The
high suspension rate in junior high scheol may indi-
cate that academic achievement is not at a very high
level. Other longitudinal studies of low income, mi-
nority students have noted increasing losses against
the norm sample in the later elementary grades and in
middle school (Becker & Gersten, 1982; Stebbins, et al.,
1977}, :

Summary of Problems

Aware of the problems in extrapolating from a
study based on such a small sample, Schweinhart, et
al., (1986) indicated “thisreportrequires major restraint
in its use and interpretation” (emphasis added), (p. 43).
Yet in the next sequence, the policy implications are
clearly drawn. Their choice of the phrase “pressure
cooker” to describe the Bereiter-Engelmann approach
for teaching language concepts was immediately picked
up by the popular press. Thisis despite the fact thata
naturalistic observational study failed to find any sig-
nificant differences, in how teachers and students in-
teracted, between the alleged “pressure cooker” ap-

-proachand Weikart’s own “cognitive” approach (Seif-
ert, 1969). The percent of verbal feedback was essen-
tially the same for the two groups, as was the percent
of time teachers spent on management. Interestingly,
neither were there any differences between the two
approaches in the percent of time teachers spent on
affectissues. The only difference was that si gnificantly
more verbal interaction went on in the Direct Instruc-
tion preschool. _

In a response.to the New York Times article (Hechin-
ger, 1986), after noting the unequal demographics,
Carl Bereiter (1986) stated, “For those who associate
direct instruction with harsh discipline, it may be
important to know that the supervisor of [the] direct
instruction group reported (McClelland, 1970) that
punishment was not used and discipline problems
‘'were virtually nonexistent.”

Bereiter then asked, “How could direct instruction
atage three of four have led to delinquency atage 15?”
It is equally reasonable to assume that the unequal

demographics, the high proportion of males in the -

direct instruction sample, and /or the higher number

“of students coming from homes without parent super-

vision, contributed to the few significant differences
found. Inaddition, the children’sexperiencesin kinder-
garten,elementary school and junior high school would
certainly have some impact on theirlives atage 15. Yet
nothing has been recorded about the children’s later
educational experiences. Material on thecurrentdemo-
graphics and status of the students’ families might also
help understand some of the differences. Obviously,
home situations change over a 12-year period, particu-
larly in a high unemployment state such as Michigan,
and these factors should have been recorded.
Though a few statements appeared in the article
formally stating that further research is needed before
firm policy conclusions can be drawn, the authors
make numerousinferences regarding the impact of the
curricula used in preschool on children’s future delin-
quency. At times, the text is written as if self-reports
were the same as actual behavior {e.g., “The Distar
group engaged in five times as many acts of property
violence. . .” (p. 34)). The authors’ setting of an
extremely liberal .10 significance level is inappropri-
ate. In a study such as this, we need to be sure before
inferences are made. _
The media, of course, picked up on the findings
without thereservations occasionally expressed by the
authors. Titles such as “Preschool Pressure, Later
Difficulties Linked in Study” from the April 23, 1986
Education Week give a sense of the typical thrust of the
media interpretations. The New York Times’ reporting
that “direct instruction in preschool leads to twice the
amount of delinquency (Hechinger, 1986) is typical.
The presentation style of the original article led to these
misinterpretations. In fact, students from the three
groups were not significantly différent on more than
five measures. Some of theareas of difference—sports
participation, being appointed to a school office—
were not of a dramatic social consequence. One group
of 18 children seemed to get along more poorly with
their families than the other two groups as evidenced
by one of the interview items and self-reports of run-
ning away from home. Whether this is due to the
academic emphasis of the preschool is dubious.
Finally, there isa need to point out that the situation
is far less sanguine for these students—regardless of
type of preschool program—than Schweinhart, et al.,
admit. The glaring omission of data on achievement
and school attendance, and the failure to fully analyze
thedataonsuspensionsand arrest recordsare curious.
All we know is that the students were doing well in
school at the end of the second grade. The meager
evidence presented here suggests major problems by
the ninth grade for all three groups of students.
It appears that something more than a special pre-
school programisneeded to make a difference in these
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: &hildré_n’é lives. Sljpeﬁor elementary school prograrns

are a necessity. Here, the overwhelming consensus of
multi-site, large scale independently conducted re-
search studiesis that approaches that use some form of

- direct instruction would lead to superior academic

growth (Stallings, 1975; Stebbins, et al., 1977). In

. addition,someof our morerecentlargescale multi-site

research, with samples of approximately 1000 (Becker
& Gersten, 1982; Gersten, Carnine & Kealing, 1984;
year, 1984), show enduring effects for this approach-—
including a reduction in dropout rate and increased
college acceptance. €

Author’s riot e, The author wishes to thank Thomas Keating and

- Gerald Tindal for their feedback on earlier drafts of this

manuscript, and Sue Cox for her assistance in preparing the
various drafts of the paper.
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