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ritical

by Patrick Groff
San Diego State University

Sharp-eyed readers of the recent California As-
sessment Program (CAP) scores may have noticed
that the third-grade children in San Diego usually
scored higher in reading than sixth-graders.

Of the 80 elementary schools tested in San Diego
Unified School District, in only 16, or 20%, did sixth-
graders score as high or higher than the third-grad-
ers.

The foremost reason for this poorer performance
by sixth-graders, according to the state Department
of Education, is that the tests for sixth-graders con-
tain about 40% more critical-reading items. These
questions require the student to make inferences
about what they have read.

What this would seem to signify is that San Diego
sixth-graders have received less than ideal instruc-
tion in how to read critically. CAP expects teachers
to develop more critical-reading ability in their sixth-
grade pupils than they already do.

Critical reading is certainly more difficult than
reading literally. :

In literal reading, the goal is to comprehend pre-
cisely what an author intended. Critical reading, on
the other hand, requires the student to evaluate the
ideas—to decide whether they are accurate, honor-
able, relevant, complete, up-to-date, metaphoric or
symbolic, accompanied by supporting evidence, or
whether they meet a host of other criteria.

But, although critical reading is more complicated
than literal reading, its success depends on good
literal-reading skills. Only after literal knowledge is
obtained, can critical reading commence.

The San Diego city schoolsand many others around
the state have recently adopted a new way to teach
reading: the so-called whole-language approach.
Under this teaching philosophy, students are no
longer grouped by ability; and the reading texts
contain a higher quality of literature and less empha-
sis on word recognition.

But will this new approach produce sixth-graders
whao are better critical readers? Oris thisjustanother
educational fad?

The whole-language theory of reading develop-
ment has at least five disabling suppositions. Taken
together they comprise an invitation for disaster for
reading instruction.

1} Whole language insists that children learn to

*Reprinted from the Los Angeles Time, San Dizgo Edition, December
9, 1990, with permission. ©1990 by the Los Angeles Times.

read the same way they learn to speak, that is, with
no formal instruction. The reading research, to the
contrary, supports direct, systematic and intensive

teaching of reading,.

2) Whole language de-emphasizes word recogni-
tion. Children can comprehend the meaning of a
written sentence before they can recognize the words
in it, says the state Department of Education’s “En-
glish-Language Arts Framework,” which mandates
whole-language instruction for teachers. The truthis
that there has been no reading factor more closely
related to comprehension than quick and accurate -
word recognition.

3) Whole language encourages children to omit,
substitute and insert words in sentences they read—
at will. Students thus are encouraged to make eccen-
tric decisions as to precisely what an authorintended
to impart. No accurate literal or critical reading is
possible under these circumstances.

4) Whole language denies that there is any se-
quence of reading skills. Everything about reading
must be taught simultaneously, whole-langauge pro-
ponents maintain. Quite the contrary, says the re-
search. Teaching a hierarchy of reading skills, from
the easiest to the more difficult, works best.

5) Since the whole-language theory has fared
badly when examined experimentally, leadersin the
movement now claim that experimental research
findings are fraudulent. According to whole-lan-
guage proponents, the only proper way to evaluate
progressis to write subjectiveanecdotes of children’s
reading behavior. It goes without saying that this
disavowal of scientific method raises alarms about
the merit of its other propositions.

The delivery of critical reading skills is the most
important function of the schools. One cannot par-
ticipate effectively in a democratic society without
this ability. People without reading skills often find
themselves on welfare rolls or in prison. Poor read-
ers require costly remedial instruction.

The taxpaying public must provide for all these
services. Itis not only parents, therefore, who have
a vital stake in making sure that schools are not
indulging in transitory fads and theories, which
Harvard President Derek Bok recently chastised them
for doing.

A critical question for our school board members
therefore should be: “Did you understand what you
were approving when you authorized the whole-
language approach to reading development?” ¢
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dear Mr. Engelmann,

Enclosed is a letter from one of my students,
rancisco. When 1 started teaching here, Francisco
vas in Reading Mastery II, however, he wasn't at
nastery. So last year I put him back into Reading
Aastery I at about lesson 40. He is now on Reading
Aastery I lesson 130, but doing the Fast Cycleand he
s really solid on his skills.

[ have been most fortunate to meet and work with
Jicei Tucei (I believe her program should be called
‘the Competent Teacher Model,” since I feel I have
secome more competent and consequently-my stu-
ients have become more competent!), Kathy Madigan
‘her techniques in her workshops here at Monterey
County Office of Education have enabled me to bea
more effective deliverer of Direct Instruction) and
Helen Van Heusen (Monterey County SELPA Spe-
cialist, who hasat times come to coach me in mastery
of Direct Instruction delivery). Conseguently, I am
enjoying the best time I'vehad inmy 15 year teaching
career, because my students are the most successful
of any class 1've ever taught.

Sp, T too want to thank you for the programs
you’ve developed-we use Arithmetic I & Il Ican't
yet figure out how to squeeze into the day Language
DI, Cursive DI, And Spelling DI, but when I do-1
already know my students will be successful.

Thank you,

Anna Mae Gazo
A. B. Ingham School
Salinas, California

PS. Francisco is a very brightboy who didn’t come to
the United States until about 5 years ago. His family
doesn’t speak English, but they’ve given him great
self esteern. Francisco has been writing stories this
year, since he is getting skilled at the printed word-
at the beginning of last school year he couldn’t write
a sentence. He just finished a 700 word story about
his Christmas Vacation. He started it after the vaca-
tion and it's taken almost 2 months. He has a type-
writer at home with a small memory. He works on
his stories at home. When he brings them in, T help
him with spelling, punctuation and grammar and he
goes home every day and revises them. He really
enjoys this and takes great pride in his work. His
letter to you is his; I only helped with spelling,
punctuation and grammar.
Francisco is a delight!
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Dear Mr. Engelmann,

I am using the reading program. Thanks to you
and my teacher I am learning how to read.

Now I can read a couple of stories. I can make my
stories now. My teacher said to me, “Do you want to
send a card to Engelrnann?” Ianswered, “Who isthe
man?’ My teacher answered, “He is the one who
made the reading program.”

I answered, “Yes, I will type a card for thanking
him.” I am doing good in reading thanks to you.
Really, I like the reading program because I am
learning step by step. | am sending youa picture so
you can see how lam doing allmy work. Really, [am
thankful to you and my teacher.

Sincerely,

Francisco Javier Flores

READERS—“

WE NEED YOUR IDEAS
EOR ARTICLES!

PLEASE SEND THEM TO:

EDITOR, ADI NEWS
PO BOX 10252
EUGENE, OREGON 97440
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by Kay D. Simon Brynildson
Western Michigan University
Michael Vreeland '
Kalamazoo Public Schools

Research on Direct Instruction has clearly demon-
strated that it is effective in enhancing academic
gains of students. For example, in Project Follow
Through, one of the largest social experiments ever
conducted, the acadernic achievement of Direct In-
struction students was well above that of students in
all of the other instructional models that were com-
pared (see Becker & Carnine, 1981; Gersten, Carnine,
& White, 1984; Gersten, Woodward, & Darch, 1986).

To ensure the effectiveness of Direct Instruction,

the programs should be carefully implemented fol- -

lowing program specific guidelines, procedures, and
presentation techniques. Siegel (1974) found a func-
tional relationship between newly trained teachers’
behaviors and student academic achievement in a
Direct Instruction language program and thereby
demonstrated the need for fidelity of implementa-
tion of Direct Instruction programs. This necessary
condition for program effectiveness has been veri-
fied by other researchers who have found consider-
able variability in implementation among more ex-
perienced Direct Instruction teachers (Gersten,
Carnine, & Williams, 1982; Gersten, Carnine, Zoref,
& Cronin, 1986). These findings strongly suggestthe
need for monitoring of Direct Instruction teachersin
order to ensure fidelity of program implementation
and thereby to safeguard program effectiveness.

To deliver Direct Instruction programs as pre-
scribed, a combination of teaching skills is required.
The individual skills (i.e., Direct Instruction presen-
tation techniques) that have been shown to be func-
tionally related to student academic performance
include: (a) rapid pacing; (b) frequent praise; (c)
clear and precise signals; (d) consistent, immediate
corrections of incorrect responses; and () maintain-
ing high student accuracy rates (see Carnine, 1981;
Carnine & Fink, 1978; Gersten, et al., 1982).

Fidelity of implementation of Direct Instruction
programs is critical to their effectiveness, yet it is not
always found. Therefore, monitoring of Direct In-
struction teaching is needed. The present study is
concerned with monitoring the skills of Direct In-
struction teachers in order to provide for skill correc-

*Presented in partial fulfillment of the requirements for the De-
gree of Specialist in Education, Department of Psychology, West-
ern Michigan University, Kalamazoo, Michigan, August 1990
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tion and maintenance. One efficacious monitoring
mechanism is factual (objective) feedback (e.g., Coo-
per, Thomson, & Baer, 1970; Good & Brophy, 1974},

The data for factual feedback pertaining to Direct
Instruction teaching skills can be derived from au-
diotape recordings. Hosner (1980) demonstrated the
effectiveness of feedback from observers in main-
taining tutors’ Direct Instruction teaching skills. After
recording tutoring sessions on audiotapes, observ-
ers coded process measures of instruction (teachers’
skills) and provided tutors with corrective feedback
and praise. In this study, intermittent (once every
four sessions) feedback was shown to be equally as
effective as continuous (every session) feedback in
maintaining tutors’ skills. Educationally and statis-
tically significant gains in reading skills were made
by students in both the continuous and the intermit-
tent conditions.

Videotape monitoring, has also been shown to be
effective in improving the teachers’ skill levels
(Cottrell, 1986). However, the availability of instruc-
tional staff for providing feedback to teachers is
typically so extremely low (Alfonso, Firth, &Neville,
1981, chap. 1) that even with the convenience of
videotapes it is unlikely that monitoring will take
place. Self-monitoring offersanalternative. Thomas
(1971), Saudargas (1972), and Rule (1972) provide
some evidence that video-tape self-monitoring can
be effective.

The present study goes a step further in reducing
the “effort demanded” by examining the effective-
ness of an audiotape self-monitoring technique to
assist Direct Instruction teachers in improving their
teaching skills. The study also uses a less costly
“intermittent schedule” of self-monitoring in seek-
ing to reduce further the effort required to use moni-
toring.

Method
Subjects
Two subjects participated in the study. Teacher A

~ was a 44-year-old male middle school special educa-

tion teacher who used the Decoding C materials of the
SR A Corrective Reading Program (Engelmann, Meyers,
Johnson, & Carnine, 1988). Teacher Ahad beenusing
Direct Instruction teaching methods for 4 1/2 years
and had a broad background of training in Direct
Instruction presentation techniques. He participated
in an earlier study (Cottrell, 1986) four years prior to
the present study in which several of the same teach-
ing skills were measured.
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Teacher B was a42-year-old female regulareduca-
tion teacher. She was employed as a special educa-
tion teaching assistant at the time of the study, and
worked several hours each schoolday in Teacher A’s
classroom. She used the Decoding B2 materials of the
SRA Corrective Reading Program (Engelmann, Meyers,
Carnine, et-al., 1988). She had been teaching Direct
Instruction for the last 2 years of her 12 years of
teaching experience. She had much less training
with Direct Instruction presentation techniques than
Teacher A.

Setting

The study took placein a 7th grade special educa-
tion classroom in an inner-city middle school in
western Michigan. It was conducted with two read-
ing groups of two to six students each during Direct
Instruction teaching sessions. The students in both

classes ranged inage from 12 to 15 years, and all were

labeled either emotionally impaired or learning dis-
abled, the majority being in the former category. All
of the students had atleast one year prior experience
in Direct Instruction programs. Anincentivesystem,
beyond the usual grading system found in class-
rooms, was in effect. It involved administering be-
havior specific praise and bonus points to students
contingent on appropriate behavior and academic
achievement. A wide variety of backup reinforcers
were available to be traded for the bonus points.

Apparatus and Materials

Each teaching sessions where self-monitoring was
to be studied was videotaped. Audiotaperecordings
were made simultaneously with a cassette tape re-
corder plugged into the audio out jack on the video
recorder. An observation form (see thesis} was used
to systematically collect performance data on teacher
and student behavior from the recordings of teach-
ing sessions.

For self-monitoring, the teachers were provided
with a worksheet that detailed the scoring proce-
dures and provided spaces for recording their skill
rates and comparing them to the criterion rate or
goals (again, see thesis for details). A troubleshoot-
ing checklist was also provided to aid the teachers in
self~-monitoring.

Dependent Variables

The five dependent variables were Direct Instruc-
tion teaching skills that have been shown to be func-
tionally related to student academic performance
(see Table 1). Fidelity of implementation of Direct
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Instruction programs exists, withregard to presenta-
tion techniques, when criterion levels (delineated in
Table 1) of these performance variables are present
(see Carnine, 1981; Carnine & Fink, 1978; Gersten, et
al., 1982). Each of the five skills is really a composite
of several behaviors that combine to form the skill.
The unit of analysis for this study wasnecessarily the
more molar skills rather than their component be-
haviors. A self-monitoring technique that would
require recording the component behaviors would
be too time-consuming to have utility for teachers.
Typically, during initial Direct Instruction training,
teachers are taught to perform the necessary behav-
jors that combine to result in mastery of the skills.
The troubleshooting checklist provided to the teach-
ers during self-monitoring delineated many of these
component behaviors.

Three of the behaviors observed—those related to
clear signalling, pacing, and student accuracy—were
student behaviors. Because this study is concerned
primarily with teacher behavior, a rationale for ob-
serving student responsesrather than teacher behav-
iors for these variables is provided, as follows:

1. Withregard to clear signals, the teacher behav-
jor involved must, by definition, evoke a simulta-
neous group response from students. Therefore, one
way to count clear signals is to count simultaneous
group responses that follow teacher signals.

2. With Direct Instruction, thereshould be a direct
correspondence between the teacher’s rate of task
presentation and the rate of student responding.
Counting student responses in order to measure
pacing provides a means of checking that this corre-
lation exists.

3. Studentaccuracy, of course, involves recording
student responses; however, how itrelates to teacher
behavior requires explanation. Student accuracy is
considered a teaching skill because it can be con-
trolled by the teacher (Gersten, Carnine, et al., 1986;
Youngmayr & Madigan, 1985) purportedly through
the correct performance of the other four critical
teaching skills as well as by using other tactics em-
phasized by the Direct Instruction model. These
tactics include, for example, appropriately placing
students in homogeneous (in terms of skill levels)
smnall groups, seating the students so that they all can
see the teacher and the teacher can see all of themn,
seating the lowest performers closest to the teacher,
continuously monitoring all the students (see Ber-
liner, 1987) using a scanning technique, and teaching
to mastery criterion. These and other components



Table 1. Definition of Variables

Variable Related Unit of Measurement Criterion

Clear Signals  Simultaneous student group responses during instruction that are 90% of session
evoked by a visual or auditory antecedent stimulus (e.g., a hand signals are clear

' drop signal) provided by the teacher (as prescribed in the teach-
er’s manual) following the presentation of a task.

Pacing All student responses {individual and group) that follow a teacher’s 9 responses per
signal or request for a response, including group responses that are  minute
nof simultaneous.

Corrections Two types: (1) signal error corrections, which must occur 85% of session
immediately after one or more student respond too early or too errorsare corrected
late (i.e., before or after the other students) or not at all, and involve
the teacher pointing out that an error was made (e.g., “you're late”)
and re-presenting the task until all students respond together; and
(2) content error corrections, which must occur immediately after a
student gives an incorrect response or after all students fail to
respond, and involve a model, test, retest procedure (as prescribed in
the teacher’s manual) directed toward the whole group.

Contingent Praise statements or expressions of approval (e.g., “That's great,” 2.8 occurences per

Reinforcement or “Yes!”) spoken by the teacher following a correct student minute
response during instruction. ' '

Student Group and individual responses during instruction that follow 85-90% of session

Accuracy a teacher signal and are both simultaneous among students (if responses are

group responses) and contain no incorrect student responses.

correct

skills related to student accuracy were included in
the troubleshooting checklist provided to the teach-
ers to use during self-monitoring.

Observation and Scoring Procedures

One observation session of approximately five-
minutes duration was conducted each day, one-to-
four days a week. The sessions alternated between
Teacher A and Teacher B. All sessions were simulta-

‘neously video- and audiotaped in order to ensure
that any subject reactivity to the recording instru-
ments was held constant throughout the study. Af-
ter every observation session, the researcher scored
the videotape. Frequency counts were used to score
the behaviors related to the dependent variables.
Each group response was counted as just one re-
sponse, and each individual response was consid-
ered one response. During group responding, if one
or more students in the group made an error the
response was considered an error response, regard-
less of how many students responded correctly. Thus,
the criteria for studentaccuracy were quite stringent.

Observer Training and Reliability

An experienced Direct Instruction teacher/ trainer

was selected as the expert observer for the study in

order to assess interobserver agreement and accu-

racy of the observations made from videotapes. Prac-
tice tapes were used for training. Mean agreement
for five training sessions between the expert ob-
server and the “primary” observer was 86.3%. For
the last two of the five sessions, meanagreement was
88.4%. ‘

During the experiment, observer agreement was
assessed by having the expert observer score ran-
domly-selected videotaped sessions. Then, the pri-
mary observer’s scoring of the same sessions was
compared, trial-by-trial, to theexpert’s. Again, trials
had to be scored identically in order for them to be
considered in agreement, and agreements were di-
vided by agreements plus disagreements. Agree-
ment was checked for 9 of the 30 experimental ses-
sions, 5 during baseline and 4 during intervention.
Total agreement averaged 82.8%: range was: 75.5%
to 90.2%).

Experimental Design and Procedures

The study was conducted during the word attack
portion of the reading lesson during the second
period of the school day for both teachers. The
researcher was responsible for operating the record-
ing equipment.

Baseline and intervention conditions were intro-
duced in a multiple baseline across subjects design.
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With this design, intervention effects are evaluated
by introducing the intervention to different baselines
(persons in this case) at different points in time. “1f
each baseline changes when theinterventionisintro-
duced, the effects can be attributed to the interven-
tion rather than to extraneous events”,

Duringbaseline sessions therecording equipment,
but no other new contingencies, was in place. The
researcher began baseline for Teacher B the day after
it was begun for Teacher A and recorded 7 sessions
of baseline data on Teacher A and 11 sessions of
baseline data on Teacher B. For two of Teacher B's
baseline sessions the data were discarded because of
extraneous variability imposed by the absence of all
butonestudent during those sessions. After baseline
performance was stable for both subjects, the self-
monitoring intervention was initiated with Teacher
A while baseline continued for Teacher B. - When
Teacher A’s performance again stabilized, the same
intervention was begun with Teacher B and contin-
ued with Teacher A. Intervention was conducted
over 8 observation sessions for Teacher Aand over6
observation sessions for Teacher B.

Prior to beginning the intervention with each sub-
ject, the researcher spent 1-2 hours training the sub-
ject to self-monitor. The Corrective Reading Series
Guide (Johnson, 1988) was used to review the critical
teaching skills (dependent variables) with the sub-
jects, and then the self-monitoring technique was
explained, including: (a) scoring procedures, {b)
calculating skill rates, (c) criterion skilllevels, and {d)
use of the troubleshooting checklist.

Duringthe intervention, the subjects usually scored
one 5-minute audiotape of one of their own teaching
sessions per week, on randomly alternating days of
the week. They then calculated their rates for each of
the dependent variables for thatsession. The trouble-
shooting checklist was used at their own discretion
to aid them in identifying ways of improving their

onitoring—~Continued

teaching skills. The researcher told the teachers
which sessions to self-monitor, gfter those particular
teaching sessions were completed. The teachers
were requested to complete scoring each self-moni-
toring session within 24 hours of the teaching The
researcher then collected their completed data col-
lection form. The teachers kept a running record of
their progress throughout the self-monitoring inter-
vention.

Following each self-monitoring session, the rates
the subjects recorded for their teaching skills were
compared to the rates the researcher obtained by
scoring the videotape of the same session. This was
done in order to assess whether or not the subjects
were receiving accurate feedback about their skill
levels through self-monitoring.

Results

Table 2 presents rate data for the five dependent
variables for Teacher A and Teacher B (all rates
except those for contingent reinforcementare rounded
to the nearest whole number). During self-monitor-
ing, Teacher A’s mean skill rates increased by 19
percentage points for clear signals, 65 percentage
points for corrections, and 12 percentage points for
student accuracy; they decreased by .4 occurrences
per minute for contingent reinforcement; and they
stayed the same for pacing. Teacher B's mean skill
rates during self-monitoring also increased for clear
signals, corrections and student accuracy by 35, 70,
and 23 percentage pointsrespectively. Unlike Teacher
A, Teacher B’s mean rate for contingent reinforce-
mentalsoincreased—by 2.2 occurrences per minute—
and her mean pacing rate decreased——by 6responses
per minute.

Figures 1 to 5 illustrate the changes in skill rates
for the five dependent variables across baseline and
self-monitoring phases for Teachers A and B.

For the percentage of clear signals per observation

Table 2. Means and Ranges of Teaching Skill Rates During Baseline and Self-Monitoring

Teacher A

Teaching Skill Baseline

Intervention

Teacher B

Baseline Intervention

Mean Range

Mean Range

Mean Range Mean Range

Clear Signals 68% 39-89% 87%
Pacing 13 1017 13
Corrections 5% 0-13% 70%
Cont. Reinforcement 33  1.845 29
Student Accuracy 70% 62-76% 82%
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Figure 1. Percentage of Clear Signals per
Observation Session for Teachers A

Figure 2. Number of Student Responses per
Minute {(Pacing) per Observation
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Sessions

session (Figure 1), there was a great deal of variabil-
ity in Teacher A’s performance during baseline fol-
lowed by an immediate rate increase at the onset of
self-monitoring with subsequent generally stable,
criterion level performance thereafter in this phase.
Teacher B’s clear signalling performance began far
below the criterion during baseline and was fol-
lowed by an upward trend in this phase, but imme-
diately increased substantially to near criterion level
at the onset of self-monitoring and remained near
that level thereafter in Phase 2.

For the number of student responses per minute
{pacing) per observation session (Figure 2}, Teacher
A’s rate was about the same, and was generally
above the criterion level, during both baseline and
self-monitoring; however, during self-monitoring
there was a gradual upward trend in the rate with
less variability. Teacher B’s pacing rate was also
above the criterion level during both phases of the
experiment; however, it was highly variable during
baseline and lower, but much less variable and in an
upward trend, during self-monitoring.

0|||||!|||lllll||! o 1 Loctoeditd

§ 8 10 12 14 16 16 20 22 24 26 28 30

Sessions

For the percentage of student errors corrected per
observation session {Figure 3), both teachers’ rates
were stable at near zero levels during baseline and
bothincreased dramatically at the onset of self-moni-
toring. The rates generally continued in an upward
trend during this phase, approaching and exceeding
the criterion level at several points.

For the number of occurrences of contingent rein-
forcement per observation session{Figure 4), Teacher
A’s rate was usually close to or above the criterion
level during both baseline and ‘self-monitoring.
Teacher B's rate was usually below the criterionlevel
during baseline. It immediately increased at the
onset of self-monitoring and remained consistently
above criterion level performance thereafter.

For the percentage of correct student responses
(student accuracy) per observation session (Figure
5), both subjects’ rates were fairly stable and below
the criterionlevel during baseline, both immediately

Direct InsTrucTioN NEWS, SeriNG, 1991 7



Audiotape Self-f

onitoring—CcCcontinued

Figure 3. Percentage of Student Errors Corrected
per Observation Session for Teachers
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increased to near criterion upon onset of self-moni-
toring, and both remained fairly stable for the dura-
tion of Phase 2.

Teacher A self-monitored 6 teaching sessions and
Teacher B self-monitored 4. Table 3 presents the
mean absolute differences( + or — ) and the range of
differences between the subjects’ recorded rates and the
experimentally observed rates. Negative range amounts
indicate subject-recorded rates that were lower than ex-
perimentally observed rates, and positive amounts in-
dicate the opposite. With contingent reinforcement
and pacing, the subjects usually scored themselves
lower; with clear signals and student accuracy, they
scored themselves higher and lower approximately
an equal number of times. The major discrepancy
between subject-derived and experimentally-derived
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Figure 4. Number of Occurrences of Contingent
Reinforcement per Minute per
Observation Session for Teachers A

and B.
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rates was with corrections. The subject-derived rates
were usually much higher, particularly in the earlier
sessions. Therefore, the decision was made to give
the subjects feedback regarding this discrepancy fol-
lowing the first two sessions of self-monitoring for
each subject (i.e., after Session 14 for Teacher A and
after Session 24 for Teacher B). It was thought to be
unlikely that the subjects’ skill with corrections would
improve more if they did not see the need for more
improvement. The feedback consisted of informing
the subjects of the discrepancy and reminding them
of what constituted a proper correction. This, of
course, added another component to the self-moni-
toring technique.



Figure 5. Percentage of Correct Student Responses
(Student Accuracy) per Observation
Session for Teachers A and B.
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Subject Satisfaction

Assessment of the teachers’ satisfaction with the
self-monitoring technique was done using a ques-
tionnaire which asked them the following questions:

1. What are your likes and dislikes regarding the
self-monitoring technique?

2. Did you find the troubleshooting checklist to be
helpful in self-monitoring or did you rarely or
never use it?

3. Was self-monitoring too time-consuming?

4. Are you still using the technique, or, if not, do
you plan to use it again in the future?

The teachers reported that the technique is fast,
easy to use and “keeps you consistent with the for-
mat.” They said the scoring worksheets made it easy
to observe progress and focus on areas that needed
improvement. The only dislike mentioned was that
the technique “points out how difficult it can be to
stay with the format when you have resistant learn-
ers.” Both teachers reported that they used the
troubleshooting checklist and one said it made im-
provement easier. One teacher stated that the tech-
nique was not overly time-consuming and the other
reported that at the beginning it was too time-con-
suming, but took less time with practice. To date,
neither teacher has self-monitored since the study
ended because of “time and equipment constraintsat
the end of the school year.” However, both teachers
reported that they plan to use the technique at the
beginning of the next school year and thereafter.

Piscussion

The results of the present study indicate that au-
diotape self-monitoring is a viable method of assist-
ing teachers in improving and maintaining teaching
skills that are critical to the effectiveness of Direct
Instruction programs. Both teachers improved all of
the skills they were performing at below-criterion
levels prior to beginning seif-monitoring. With cor-
rections, both teachers improved dramatically.

The teachers were able to measure most of their
teaching skills fairly accurately using-audiotapes of
their teaching sessions. Thisisa noteworthy finding
considering the relative ease of using an audiotape
recorder versus using videotaping equipment. The

i h :
Table 3. Means and Ranges of Differences Between Subject- data also mdlcate.t f—it there Is sormf
. v room for error within the teachers

Reported Skill Rates After Self-Monitoring and . ftheirskills. Self it
Experimentally Observed Rates for the Same Sessions scoring Of thelr SKilis. 5€ =momor
P ing was effective despite discrep-
Teacher A Teacher B ancies between subject-derived and
Teaching Skill Mean Range Mean  Range experimenter-derived rates. Fow-
: ever, it is unlikely that this would
Clear Slgnals (%) 2.7 -7.0to +3.0 5.9 -5.5 to +8.9 be as true had the experimenter not
Pacing (Rep. per min) 3.2 -5.6to +1.7 31 -55t0-1.1 given the subjects feedback about
Corrections (%) 348 428104750 105 -67to+23 | their substantial scoring discrep-
. ancy on the corrections skill contin-
Cont. Reinforcement ued. It appears necessary to have
(Per min.} 0.7 -1.7to+0.5 04 -06to+06 an outside observer monitor the ac-
Student ACCUracy (%) 5.1 -6.4 to +16.1 52 -8.6 to +4.9 curacy of the teachers’ Scoring after
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by Craig Darch
Robert Simpson, Auburn University

There is a growing awareness that for instruc-
tional models to be effective with learning disabled
students in rural settings, academic programs must
be tailored specifically to meet the needs of those
students. Parks, Ross, & Must (1982) assessed the
current research in rural education and concluded
thatitisimportant to “develop distinctly rural mod-
els for providing students with adequate curricula
and service” {p. 185). Because the development of
rural special education programs present educators
with a unique set of curriculum design problems,
studies are needed that evaluate the effectiveness of
various instructional approaches for learning dis-
abled students in rural areas.

Teaching spelling to students in the elementary
grades is an instructional area that has received
considerableattention in theliteratureinrecent years
(Graham, 1983). Unfortunately, much of this work
has been non-experimental in nature. Authors have
often recommended spelling-instruction approaches
without research studies to support their claims of
effectiveness. In response to this paucity of instruc-
tional research, both researchers and practitioners
have emphasized the need for carefully controlled
studies designed to evaluate the effectiveness of
various approaches to spelling instruction (Englert,
Hiebert, & Stewart, 1985).

The interest in spelling research is particularly
lively in the area of learning disabilities. Although
* most students with learning disabilities have diffi-
culty with all forms of written expression, spelling
problems rank as some of the most difficult to
remediateand are common among learning disabled
students (Demaster, Crossland, & Hasselbring, 1986).
In fact, several researchers {Deshler, Schumaker,
Alley, Warner, & Clark, 1982) have indicated that
problems with spelling effectively discriminate be-
tween learning-disabled adolescents and other low-
performing students. Although, as Graham and
Freeman (1985) state, “spelling instruction has re-
ceived little attention in the research literature” (p.
267),descriptive studies have been published in which
the spelling abilities of learning disabled and non-

*Reprinted from Research in Rural Edvcation, Fall1990,7, 61-70 with
permissian af the publisher, Copyrightad1990.
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learning disabled students have been addressed and
compared.

Several researchers have focused on the perfor-
mance deficits of learning disabled students and
have suggested that the spelling problems exhibited
by these students can be attributed to structural or
ability deficits (Graham & Freeman, 1985). Recently,
however, studies have indicated that LD students’
spelling difficulties are a function of strategy-pro-
duction deficits (Gerber, 1986; Nulman & Gerber,
1984). Research that evaluates the types and causes
of strategy deficits are important to the development
of an effective technology of spelling instruction. For
example, if the problems learning disabled students
exhibit in spelling are a function of strategy deficits,
then effective spelling instruction should include
teaching students specific spelling strategies, and
then provide practice in applying these strategies to
a variety of words. Indeed, Bailet and Lyon (1985)
asserted that “deficient rule application, either alone
or in combination with other processing difficulties,
can cause spelling difficulties” (p. 164). If this asser-
tion is correct, then more studies that evaluate the
effectiveness of various strategy approaches to spell-
ing instruction are sorely needed. Unfortunately,
few have been reported to date. _

The purpose of the present study was to investi-
gate the relative effectiveness of two different ap-
proaches for teaching spelling to rural fourth grade
learning disabled students. One group of students
was taughtspelling witha visual-imagery mnemonic,
while the other group was presented with rule-based
spelling strategies. Both of these approaches were
designed to teach students a spelling strategy; how-
ever, the two strategies differed greatly. A visual-
imagery strategy is a generic method that can be
applied to any word-type that students are taught. If
found to be a successful technique, visual imagery
would be a relatively cost-effective instructional
method to implement in most classrooms. In addi-
tion, teachers would find it appealing because visual
imagery is easy to implement. Several researchers
have suggested that because of the cognitive deficits
exhibited by LD students, techniques like visual
imagery, which help the student focus his/heratten-
tion to a task, may be helpful (Rose, Cundick, &
Higbee, 1983). To date, no spelling research investi-
gating the effectiveness of visual imagery with el-
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ementary grade LD students has been reported.
However, Sears and Johnson (1986) investigated the
effects of using a visual-imagery strategy for spelling
instruction of non-handicapped fourth to sixth grad-
ers. Results of this study indicated that a visual-
imagery approach was superior to an auditory treat-
ment in which students were taught to focus on the
relationship of the sounds in each word. Sears and
Johnson suggested that, because spelling is a visual
activity, approaches to spelling instruction which
are primarily auditory in nature will not be as effec-
tive as visually based approaches.

If this conjecture is true, it is suggested that teach-
ing students with explicit rule-based strategies may
be less effective than imagery-based mnemonics.
Recently, however, results of studies designed to
evaluate the effects of strategy training with learning
disabled students have been reported that suggest
otherwise. Inonestudy, Grahamand Freeman (1986)
examined strategy training in the context of several
experimental conditions. The results of their study
indicated that LD students who were taught a five-
step study strategy spelled more accurately than did
control subjects. These authors concluded that “LD
students’ spelling difficulties are associated with
problems in self-regulation of organized, strategic
behavior” {p. 15). It should be noted that the Graham
and Freeman study did not compare the effective-
ness of teaching LD students different spelling strat-
egies.

Robinson and Hesse (1982) studied the differen-
tial effectiveness of the Spelling Through
Morphographs Program withlow, average,and high
performing seventh graders. Spelling Through
Morphographs (Dixon & Engelmann, 1979) involves
a rule-based strategy approach that is similar to the
structure of the spelling approach used in the Spell-
ing Mastery treatment utilized in the present study.
Results of their study indicated thatlowand average
ability students who received instruction based on a
rule-based strategy approach displayed significant
spelling achievement gains when compared to con-
trols. When the performance of the high-achieving
students was evaluated, less success was found. The
results of this study have implications for designing
spelling programs for learning disabled students
and led to the design of the present study.

Method
Subjects and Setting

The subjects for this‘study were 28 learning dis-
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abled students who attended a university-based sum-
mer program located in the rural southeast. Each of
the students participating in this study had a history
of low-academic achievement. In the summer pro-
gram, the students received remedialinstructionina
variety of academic areas.

Of the 28 subjects, 7 were black and 21 were white.
Twelve fernales and 16 males participated in the
study. The mean age of the entire sample was 10
years, 6 months. The mean full scale IQ for the entire
sample was 92. The subjects had been placed in
programs in their local districts based on both fed-
eral and state guidelines for learning disabilities.
These guidelines required that identified students
demonstrate at least average potential as measured
by a standardized intelligence test and exhibit a
significant discrepancy in one of the major academic
areas.

All subjects were administered the spelling subtest
of the Wide Range of Achievernent Test (Jastak &
Jastak, 1984) as a pretest. This test was individually
administered approximately 1 week before begin-
ning the experimental interventions. Relative to
grade placement, the spelling achievement of the
total sample of students was low (spelling grade
level mean = 3.7). Although there were slight differ-
encesin spelling achievement between the two group
the result of a t-test for independent samples indi-
cated that these differences were not significant (p >
.05).

Four graduates students completing their training
programserved asexaminers and experimental teach-
ers. To control for potential teacher bias effects,
teachers were randomly assigned to either the Spell-
ing Mastery Group or the Visual Imagery Group.
After the teachers had been randomly assigned to
their instructional group, each teacher metindividu-
ally with the senior author for training in how to
implement their respective spelling program. The
senior author met with each teacher twice for ap-
proximately 1 hour each time. During these training
sessions, the correct instructional procedures for the
appropriate spelling program were modeled.
Through role playing, the teachers practiced the
instructional procedures and were critiqued by the
senior author. All teachers were judged to have
mastered their respective instructional strategies.

Subject Assignment, Instructional Materials,
and Procedures

In order to compare the relative effectiveness of
two different approaches for teaching spelling, fourth



grade LD students were randomly assigned to either

a group which received instruction involving visual

imagery or a group receiving rule-based spelling
instruction. To increase the external validity of this
study, each instructional intervention lasted for ap-
proximately 6 weeks, and instruction was provided
to students in groups.

To ensure internal validity of this study, certain
aspect of the instructional presentation were con-
trolled across both groups. For example, students in
both treatment groups received instruction for 25
days. Length of these daily instructional sessions
was also comparable, about 25-30 minutes per treat-
ment group. Additionally, the spelling words used
in each of the treatment groups were identical, con-
sisting of the practice words that were presented in
the Spelling Mastery Program. Lessons for the Vi-
sual Imagery group were developed around these
words. Lessons for both the Spelling Mastery Group
and the Visual Imagery Group were scripted which
allowed for the individual treatments to be imple-
mented uniformly and appropriately.

In spite of the similarities, there were several
critical curriculum design differences between the
two instructional groups. In the Spelling Mastery
Group, the students were taught spelling with the
use of explicit rule-based strategies. The three major
strategies taught to this group of students were: (a)
morphemic analysis, (b) phonemic analysis, and (c)
spelling rules. In addition, students in the Spelling
Mastery group were provided with specified teacher-
directed corrections during spelling instruction.

Spelling instruction in the Visual Imagery Group
was vastly different and was based on the visual
imagery model presented by Sears and Johnson (1986).
In this approach students were not provided with
the strategy training that students in the Spelling
Mastery Group received. Instead, these students
were taught a generic visual imagery framework
that could be applied to words of any type. In
addition, students in this group did not receive the
systematic strategy based corrections utilized in the
Spelling Mastery Group.

Spelling Mastery Program

Students in this treatment group received spelling
instruction based on Level C of the Spelling Mastery
Program (Dixon & Engelmann, 1979). This commer-
cial program contains 137 lessons and is designed to
improve the spelling skills of fourth grade students
by teaching curriculum based spelling strategies.
Students in this treatment group received instruc-
tion on selected lessons through lesson 40 in the
program. The Spelling Mastery Program, like other
similarly designed direct instructional programs

(Gersten, Woodward, & Darch, 1986), has scripted
lessons, so that the teacher is provided specific direc-
tions concerning how to implement the lessons and
what to say to the students. The most significant
curriculum feature of this instructional treatment is
the teaching of spelling via carefully crafted Iearning
strategies. Inall, three salient strategies were taught
to students in this group. Students were first taught
the meaning of a morphograph and then were in-
structed to identify the component morphographsin
words. Once this skill was developed, students were
presented with extensive practice spelling words
composed of these morphographs. In Table 1 an
example of one of the lesson formats designed to
teach students a morphographic analysis strategy is

- presented. As can be observed, students are pre-

sented with words which are composed of at least
two morphographs. The students are asked to first
identify each of the morphographs in the word and -
then to spell the complete word. This basic strategy
was applied to several words.

Figure 1. Sample Spelling Mastery Strategy for
Teaching Morphographic Analysis

1. Find PartD on your worksheet. Get ready to
write some words that have more than one
morphograph.

2. First word: breakable. What's the first
morphograph in breakable? Signal. Break.
Next morphograph? Signal. A-b-1-e.

3. Write breakable. -

4. Next word: restlessness.
What's the fist morphograph in restlessness?
Sienal. Rest.
Next morphograph? Signal. Less.
Next morphograph? Signal. Less.

5. Write restlessness.

6. For misjudge, refillable, unkindness, and
charming, have students identify each
morphograph and write each word.

7. Correct Part D.

Taken from Dixon & Engelmann (1979, Level C, Spelling Mastery
Program).

Another strategy used with this treatment group
was teaching students to apply phonemic analysis to
spelling. With this strategy a student was first pro-
vided a rule and then was asked to apply thisrule to
a carefully sequenced group of practice examples.
Finally, students were taught several spelling rules
that allowed for systematic application of spelling
rule taught to students is the rule for dropping the
final e in a word (e.g., value/valuing)
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Visual Imagery Group

Studentsin this treatment group received spelling
instruction based on the visual imagery model dis-
cussed by Sears and Johnson (1986). Students were
presented with the same practice words that the
students received in the Spelling mastery group,
about 15 words per lesson. Because instruction oc-
curred in groups, an overhead projector was used to
present spelling words to the students. Whena word
was presented, the students were directed to look at
the word and apply a four step visual imagery model.
This was done by the teacher who implemented the
following procedure: (1) after covering the word the
teacher asked the students if they could see theimage
of the word in their mind; (2} the students were then
directed to imagine the word displayed on a large
outdoor screen; (3) next, the students were asked to
imagine each letter of the word pasted onto the
screen; and (4) finally, the students were told to help
themselves to remember the word by visualizing
themselves nailing the letters of the word onto the
screen.

This procedure was used with the first several
words presented to the students. Once the students
had completed the teacher guided part of the lesson
they were asked to apply the visual imagery strat-
egy, without teacher assistance, to several words
from a list that had been passed out by the teacher.
Typically, the list contained five to seven words.
This independent practice was closely monitored by
the experimental teacher and typically required 5 to

8 minutes. Once the students had completed this"

independentactivity, and if there wasstill timeleftin
the session, the students were directed to practice the
visual imagery model on the words that appeared on
the overhead screen.

Dependent Measures

There were three types of dependent measures
used for this study. First, spelling was assessed with
three unit tests that wereadministered approximately
every 8 to 10]essons. The purpose of these short tests
was to evaluate the student’s ability to spell a se-
lected set of words presented in the lessons. The
second measure was a posttest, comprised of words
from the entire instructional unit. The third mea-
sure, The Test of Written Spelling (Larsen & Hammill,
1986), was administered to evaluate whether there
were differences in the two instructional approaches
on a broader, more comprehensive measure of spell-
ing achievement. These dependent measures are
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discussed in more detail below.

Unit tésts

At the end of approximately every 9 lessons a 10-
item test made up of randomly selected words from
the unit, was administered to all subjects. These tests
were administered to the students as a group. All
students had as much time as necessary, the rate of
presenting the words was slowed to allow students
to have time to apply their particular strategy to a test
word. In total, there were three unit spelling tests
administered during this study.

Posttest

After completion of the entire instructional pro-
gram, students in both groups received a compre-
hensive posttest consisting of the words the students
learned in each spelling program. In order to ensure
that students were tested on a representative range
of word-types presented in the programs, 25 words
wererandomly selected forinclusion on this posttest.
The test was administered on the day following the
last day of instruction. The testing procedure for the
posttest was the same as that used for the unit tests.
Testing was done in groups with students given as
much time as necessary to apply their particular
strategy to a test word. Students were notassisted by
the teacher if they had difficulty with a word. If
students asked for help, they were told to attempt to
apply the techniques they had learned in the spelling

group.
Test of Written Spelling

The Test of Written Spelling (TWS} (Larsen &
Hammill, 1986) wasadministered tostudentsin each
of the instructional groups the day following the last
day of intervention. The TWS was chosen for this
study because the test is designed to assess students’
spelling performance onboth predictable words{e.g,.,
rule-governed) and unpredictable words (e.g., not
rule-governed). Therefore, it was possible to deter-
mine if there existed an interaction between word-
type (predictable vs. unpredictable) and typeof strat-
epy instruction. Students were tested as a group by
their respective teachers.

Results

Examination of Table 1 indicates clear differences
between the performances of the two experimental
groups. The students taught in the Spelling Mastery
Group performed similarly on each of the probe
measures. The range of performance for this group



Table 1. Means and Standard Deviations for
Number of Correct Spelling Words on
the Probe Measures

Treatment
Spelling Mastery Visual Imagery
Test M SD M SD
Probe 1a 7.9 1.5 4.7 2.0
Probe 2a° 7.2 1.3 5.0 1.6
Probe 3a 7.8 1.2 4.6 2.0

Probe test scores are based on 10 possible items

was 70% to 78% words spelled correctly. The Visual
Imagery Group performed consistently as well, how-
ever, their performance was appreciably lower. The
VisualImagery Group scored at47% correctonprove
1, 50% correct on probe 2, and 46% on probe 3.
Results of a 2 x 3 (group x test) repeated measures
ANOVA indicated a significant main effect favoring
the Spelling Mastery group, F(1, 26} = 33, p < .01
There was no significant test effect, nor was there a
significant interaction.

The results of each group on the 25-item posttest
along with the scores on the Test of Written Spelling
for the subtests of predictable words (e.g., rule-gov-
erned words) and unpredictable words (e.g,, irregu-
lar words) are presented in Table 2. The results of the
posttest are consistent with the results of the probe
measures. As can be seen in Table 2, the average
score on the posttest was 17 words correct (68%) for
the Spelling Mastery Group, while the Visual Imag-
ery group averaged 11 words correct (44%). There
was a similar pattern of results on each subteston the
Test of Written Spelling. When the groups' perfor-
mance on the Predicted Words subtest is considered,
- the Spelling Mastery Group scored higher than the
Visual Imagery Group (29 words correct for the
Spelling Mastery Group versus 24 words correct for
the Visual Imagery Group). Similar results, favoring
the Spelling Mastery Group, occurred on the Unpre-
dictable Words subtest (15 words correct vs. 11 words
correct). Multiple Analysis of Variance (MANOVA)
procedures were used to evaluate the effect of stu-
dent performance on the three dependent variables:
(a) the 25-item posttest, (b} the predictable words
subtest form the TWS, and (c) the unpredictable
word subtest form the TWS. The results of the
MANOVA indicated that there were significant dif-
ferences between the Spelling Mastery Group and
the Visual Imagery Group, (2, 24) = 9.87, p < .01
Separate one-way analyses of variance were calcu-
lated for each of the three dependent variables to
determine where these differences occurred in each
analysis (p < .01) there was a significant difference

Table 2. Means and Standard Deviations for
Number of Correct Spelling Words for
the Posttest and Predictable,
Unpredictable for the Test of Written
Spelling ‘

Treatment
Spelling Mastery Visual Imagery
Test A% 5D M SD
" Post test 17.5 3.8 11.7 4.1

Predictable '

words 28.2 4.2 24.0 4.2

Unpredictable

words 15.2 4.2 11.2 2.0

Posttest scores are based on 25 possible jtems.
Predictable word subtest scores are based on 35 possible items.
Unpredictable word subtest scores are based on 25 possible items.

favoring the Spelling Mastery Group on each depen-
dent measure.

Discussion

Results of the present study indicate that the stu-
dents taught with an explicit rule-based strategy
approach outperformed students who were presented
witha visual imagery spelling strategy. This finding
is important for two reasons. First, it will help
teachers in rural settings make informed instruc-
tional decisions when developing new spelling pro-
grams for disabled students. Rule-based spelling
strategies, when presented with explicit teacher
modeling and detailed correction procedures, are
superior to approaches that fail to teach students
how to use a specific approach for different word-
types. Because rural school districts serve a dispro-
portionate number of special education students,
effective and cost efficient instructional models are
desperately needed so that teachers can improve the
academic performance of learning disabled students.
The results of the present study suggest a model of
curriculum design teachers in rural programs can
use to modify existing commercial instructional pro-
grams.

The outcomes on the three probe measures allow
a comparison between the treatment groups on a
short-term recall measure. The students who taught
to use rule-based spelling strategies performed in
the 75% correct range (see Table 1). Conversely, the
students who were taught to use a visual imagery
strategy scored much lower, inthe 50% correctrange.
Although the students in the rule-based strategy
group scored higher, it is important to note, how-
ever, that they did not perform at a mastery level.
Several researchers havedemonstrated that forlearn-
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ing-disabled students to apply learning strategies
effectively, in unprompted contexts, these students
must be given extensive practice in applying these
strategies. Although the Spelling Mastery Program
provides practice in the application of spelling rules,
the amount of practice that was provided in the
present study was inadequate. The typical learning
activity in the Spelling Mastery Program requires that
the students work with that teacher on several words,
practice applying the appropriate rule, then work
independently on three to five words. Learning
disabled students will likely require many more
practice examples to achieve mastery.

Analysis of the posttest results also for a compari-
son between the experimental groups on a measure
that was designed to assess spelling retention across
25 days of instruction. Because previous researchers
have confirmed the memory problems of learning
disabled students (Geizheiser, Solar, Shepard, &
Wozniak, 1982}, the performance of each group was
expected to be lower on the posttest than on the
Probe measures. Although each group did perform
at a lower level on the posttest (see Table 2), these
differences were slight. What is important to recog-
nize, however, is that the students who were taught
with rule-based strategies significantly outperformed
the students in the Visual Imagery Group. This
result supports the assertion that teaching LD stu-
dents rule-based spelling strategies, in a direct in-
struction format, is a superior instructional method
when long-term retention is evaluated. Students in
the Spelling Mastery Group were able to apply speil-
ing strategies to new, untaught words. Even though
rule-based strategies can be rather detailed, and may
sometimes be difficult for learning disabled students
to apply, this approach was still superior to the
visual imagery method.

Research in memory performance of learning dis-
abled children has shown that these students often
exhibit retrieval, organizational, and/or selective
attention deficits (Tarver, Hallahan, Kauffman, &
Ball, 1976). Results of the present study indicate that
providing learning disabled students with explicit
rule-based strategies enhances the ability of these
students to perform on memory tasks. 1t also seems
clear that packaged programs, like the Spelling Mas-
tery Program, will probably benefit greatly frommodi-
~ fication. Teachers will need to include more guided
practice when a strategy is first introduced so that
learningdisabled students canefficiently apply strat-
egies when working independently. One possible
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explanation as to why the visual imagery approach
may have been less effective is that during the in-
structional sessions the teacher could not be sure
whether the students were actually using the imag-
ery model when they were spelling practice words.
Incontrast, the students who were taught rule-based
strategies wererequired to apply spelling rulesin an
overt, observable manner. This allowed the teacher
to closely monitor the students and to ensure that
they were actually applying the specified strategies.
Also, the teacher was able to provide corrective feed-
back during the learning process, not just correction
as to whether a word was spelled correctly. Other
researchers have shown the effectiveness of process
feedback during instruction (Gersten et al., 1986).
Carpenter and Miller (1982) reported that learn-
ing disabled students have difficulty spelling both
regular and irregular words. It is therefore impor-
tant to study whether certain spelling approaches
are differentially effective with various types of words.
Student performance on the subtests of the Test of
Written Spelling allow for such an analysis. Because
both regular and irregular words were assessed on
this instrument, it is possible to determine if an
interaction existed between instructional approach
and word type. As can be noted in Table 2, the
Spelling Mastery Group outperformed the Visual
lmagery Group on both subtests; regardless of
whether students were assessed on regular or irregu-
lar words, the students wholearned rule-based strat-
egies performed higher, although the scores for both
groups dropped appreciably when irregular words
wee assessed (61% correct for the Spelling Mastery
Group and 45% for the Visual Imagery Group). When
discussing how teachers can help teach LD students
to memorize, Gelzheiser, et al. (1983) commented:
“...if the goal of the training is generalized improve-
ment in the ability to memorize, simply teaching
children a fixed mnemonic will not be adequate” {p.
423). As the results of the present study indicate,
teachers who decide to use visual imagery because
they think that students will be able to successfully
apply this general technique likely will be disap-
pointed in the outcome. ¢ .
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Linking Special and General Education Services
Through Direct instruction

Certainly one of the more common themes in
special education is the potential linkage of special
and general education services. Consultation mod-
els, peer collaboration between teachers, a common
curricula, and adaptive teaching strategies are buta
few of the proposed solutions to what is, at times, a
marriage of inconvenience. Too often, where there
is the promise of a meaningful dialogue between
special and general education there is also a relent-
less and mundane exchange of paperwork — refer-
rals, reports from school psychologists, IEPs, letters
to parents, and s0 forth.

But there are occasions when special and general
education services are unified, and the two do work
in concert. There are even instances where the
district’s special education progran dramatically influ-
ences its general education practices. Suchis the case
in the Moss Point School District.

You have to look closely to find Moss Pointon the
map. This Mississippi gulf coast town, about 30
miles east of Biloxi on the Alabama porder, has a
handful of elementary schools, two junior highs, and
one high school. Of the 6,000 students, almost ten
percent of them receive some kind of special educa-
tion services.

Direct Instruction has been used in Moss Point for
over a decade in special education. The reasons for
this — and the levels of success — have been fairly
typical. Special educators chose an array of Dl pro-
grams to remedy deficiencies in reading, mathemat-
ics, and language. The Reading Mastery series, Correc-
tive Reading (Decoding and Comprehension), Spell-
ing Mastery, DISTAR® Arithmetic and the Corrective
Mathematics modules, and the DI STAR Language pro-
grams have been used throughout the day in special
education classrooms.

Easing Transfer to the Mainstreamed Classroom

Special educators in Moss Point always have been
pleased with the Direct Instruction programs. Ina
few cases, however, they were perplexed with the
performance of a few students. According to Ginger
Hollimon, the district’s special education director,
“Every once in a while one of our special education
students was reading just fine in the Reading Mastery
programs, but had a harder time than the others
adjusting to the mainstreamed classroom. The kinds

I ———— ]
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oss Point School District
Moss Point,

ississippi

of interactions expected of these few students in the

regular classroom made transfer [of reading skills]
difficult.”

In pull-out classes, the special education students
had been taught in very small groups, with ample
feedback and direct contact. Naturally, this teacher-
student ratio could not be maintained in the
mainstreamed class. Deborah Millender, a special
education teacher at the time, noted, “They didn’t
volunteer; they felt intimidated at asking questions;
and when they didn’t know a word, they just froze.”

Special educators addressed this problem by work-
ing directly in mainstreamed classrooms as assis-
tants to the regular teacher. They spend most of their
time with mainstreamed students and others who
were having academic difficulties.

Millender felt that this cooperative assistance
helped in many ways. Obviously, the teachers ap-
preciated the assistance during their reading period.
But they also began to se€ how much progress the
special education students had made in their Direct
Instruction pull-out classes. The recurrent message
was that Direct Instruction was effective in teaching
low achieving students. Eventually, many saw that
the DI curricula addressed their needs. Asa result,
several elementary schoolsin Moss Point have shifted
to a Direct Instruction emphasis in their regular pri-
mary grades.

Enhancing the Mainstreamed Classroom Through
Direct Instruction

In 1978, the general success of the Direct Instfuc-
tion programs in special education caught the atten-
tion of Mary Alfred, principal of East Park Elemen-
tary School. Most of her students, although
mainstreamed, were academically at-risk. Sheinsti-
tuted DISTAR Reading I II, and II (the precursors of
SRA’s Reading Mastery series) in the primary grades.
Teachers were reluctant to use the new program at
first, but the systematic phonics and the obvious
student growth by the middle of the year convinced
teachers at East Park that Direct Instruction was the
best program for their students.

Successin the primary grades carried overinto the
upper grades. Fifth grade teachers were impressed
with the change in the younger students. They o0
had many students who couldn’t read, or whose



Percentile Growth on the California Achievement Test

1978 12 9 15 1 18 12
1984 45 42 63 51 23 40
Reading Mathematics Language

reading was borderline. Mary Alfred suggested that
the fifth grade teachers use the Corrective Reading
Program. However, she offered it only under the
condition that, if the teachers liked it, they needed to
make a commitment to it. In requesting financial
support from the superintendent, Alfred told him,
“If you give me the funds for the DI programs, I'll
guarantee success.”

The chart above shows the dramatic change in
student performance at East Park for fourth and
sixth gradersinreading, mathematics, and language.
The school once had the lowest level of achievernent
in the district. Now, Alfred notes, “the majority of
the high school honor students come from East Park.
We feel that the programs build success, and that
students know what they can do, Itchanges their self-
esteemn. Part of this has to do with the way the
programs have taught teachers how to give praise.”

In 1985, Moss Point changed its standardized tests
to the Stanford Achievement Test. Taking thechange
in measures into consideration, performance levels
have remained the same, or slightly higher.

In the last few years, East Park has implemented
even more Direct Instruction. DISTAR Arithmetic is
used in the first grade and SRA’s Corrective Math
modules are used selectively through the end of the
third grade.

Last year another Moss Point school--Kreole El-
ementary School—followed East Park’s model. Most
of the students at Kreole, while not as low academi-
cally as East Park, still qualified for Chapter I ser-
vices. Reading Mastery was chosen as the core read-
ing program for the first three grades. In the combi-
nation third and fourth grade classroom, teachers
also use Spelling Mastery and Corrective Math.

Mary Alfred has good reason to be pleased with
the influence she—and in no small way, the district’s
special education program—has had in the Moss
Point Schools. The PTA at East Park has grown from
virtually nothing to a vital community organization.
Alfred attributes this change to the SRA programs.

“Through the student achievement, we showed
parents that school wasn’t a place to fear, a place to
avoid. Parents are proud in sending their children to
East Park. Before, they used to send them to other
schools in Moss Point. I think all of this came about
through our commitment to kids and changing their
self-esteern through better academic abilities.” -

Asafitting touch to these many accomplishments,
Mary Alfred was nominated by her fellow principals
for the National Distinguished Principal Award for
the State of Mississippi, an honor which she won in
1989. This award wasin recognition of her decade of
service and accomplishmeénts at East Park.

Plan to attend .

The 17th Ammal Carmel Direct Instruction toni‘erenae

October 24 & 25, 1991

Carme! Mission Inn* Carmel, California
Topics include training on Reasoning and Writing and Connecting Math Concepts, and
information on DI and Curriculum Based Measurement '

Featured Speaker:

Siegfried Engelmann

For information contact:
Wes Robb
6527 Colonial Avenue:
Fresno, CA. 93704
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Remember the late 1960's and early 70's—bell-
bottom pants, VW vans, and men on the moon?
There were other important events of the day —
especially ones in education. Beginning in 1968, a
select number of schools throughout the country
were participating in what was called Project Follow
Through.

This project, one of the most important educa-
tional experiments for its size in U.S. history, was an
attempt to compare dramatically differentapproaches
to early education for disadvantaged children. The
endeavor was an extension of Lyndon Johnson's
Great Society and the Head Start Program. One
Follow Through site was the inner city schools of
Dayton, Ohio. '

Direct Instruction, was one of several instruc-
tional models studied in the Follow Through Project.
It was implemented in three Dayton elementary
schools — Edison, Greene, and Louise Troy. In its
heyday, the Dayton Follow Through schools had
Direct Instruction throughout its K-3 programand a
multitude of other services. Community assistance
programs taught parents discipline techniques and
how to help their children with academics. There
were classes on nutrition, exercise, firstaid, and drug
abuse. Federal monies also sponsored extensive
health screening and dental care for school children,
as well as an array of other social services {counsel-
ors, social workers, day care facilities, and oufreach
centers).

The impact of the Direct Instruction practices and
programs on these three inner city Dayton Schools
was considerable. The graphs on the next page show
its effect on second and third grade reading scores
once full implementation was achieved in the three
DirectInstruction schools (Edison, Greene,and Louise
Troy) and six other Title I schools in Dayton used as
comparisons in Follow Through. The mean percen-
tile growth in reading from 1970 to 1972 for the DI
schools consistently exceeds that of the comparison
schools. '

Equally impressive was the impact of these aca-
demic programs on teachers and parents. Thirty-one
teachers were interviewed in 1975, seven years after
Direct Instruction was introduced to the Dayton
schools, and more than enough time had passed for
the halo effect of this innovation to have worn off.
The chart opposite shows teacher sentiments, which
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Edison Elementary School
Dayion, Ohio

were consistently positive. They saw it as a primary
program, not just a supplement to traditional basals.
More than anything else, they all saw the value in
continuing the program after the Follow Through
funding ended.

Parents were equally supportive of the programs.
Almost 90% of them felt that the teachers were doing
either an excellent or a very fine job. Unsolicited
comments recorded ina parent survey attested to the

Direct Instruction approach.

“Being in the Follow Through Classes has helped Jackie
to improve in her academic progress. It also provided
enjoyment while learning, which has helped her to obtain
a healthy attitude towards her school studies.”

“She [her daughter] feels good. Simply because
she is praised for her learnings. She knows more
than the others [her siblings] when they were in the
first and even third grade.”

“Personally speaking, it is a wonderful, wonder-
ful program. ] hopemy child will be able to stay with
it.”

I want to say congratulations on a well needed
project. For helping it to work and giving the chil-
dren their lessons in such a way they enjoy doing
themn. Keep up the good work and thank you for
helping my child.” :

Since 1975, we’ve seen the rise and fall of jogging,
racquetball, pet rocks, and leveraged buyouts on
Wall Sireet. Fads in education also have come and
gone. American education has explored openeduca-
tion, quality circles, LOGO, assertive discipline, learn-
ing styles, basic skills, writing across the curriculum,
and whole language, to name a few. Asoneinnova-
tion after another passed through Dayton schools,
Edison Elementary stuck with Direct Instruction.
Reading Mastery, DISTAR ®Language, and DISTAR
Arithmetic have been at the core of their K-3 program
for 22 years.

Twice since 1975, Edison has been so successful
that the US Department of Education has validated
the school as a resource center — eligible for over
$90,000 per year in funding for dissemination as an
exemplary program. Their years of effortand persis-
tence culminated in 1985, when William Bennett,
then Secretary of Education, visited Edison in recog-
nition of its award as a National School of Excellence.

Gail Rowe, Follow Through Director in Dayton
since 1968, has been instrumental in keeping Direct



The 1975 Survey of Dayton Follow Through Teachers

level that attests to the suc-
cess of Direct Instruction

percent at Edison. Three employ-

Are the curricula [Reading, Language, Arithmetic] adequate? ................ 86+ ees at the school, one

teacher and two parapro-

Are the curricula diagnostic/ prescriptive? s 100 fessional aides, have been

Does the program provide the teacher adequate with Direct Instruction

assessment procedures for problem identification and correction? .....100 since 1968. The story of

: Euladean Jones, now an

Do the programs challenge/ interest the child? ....c.ccocorvvremvemseinienesnaiinnnn . 97 Edison teacher, is particu-
Would you select the programs [Reading, Language, Arithmetic] as larly compelling.

" basicinstructional materials if given the choice? .....c.cvrivrnnnsrirerennns. 100 In 1968, Euladean wasa

parent volunteerat Edison

If other instructional programs are used as basic materials, would with three children in the

you want to continue using some of the programs for: primary grades. That year

Initial Presentation ..o s s 93 she was hired as an instruc-

Supplementary Materials ... 6 tional aide, a job she kept

Remediation ... eine 53 for the next 17 years. At

Do you see a value in continuing to use the materials as the basic first, shedidn’tknow what

instructional programs after Follow Through has phased out?............100 to. expect, “but [ was ex-

cited to be a teacher. Thad

*Percent who rated the programs good, very good, or excellent

always wanted to be a

Instruction at Edison Elementary over the last 22
years. She is strongly committed to staying with
programs that are effective, ones that she knows will
improve a student’s abilities in reading, mathemat-
ics, and language. “We’ve been able to keep Direct
Instruction at Edison in spite of every educational
fad that's been in the Dayton schools, not to mention
decreased federal funds. Even though the school
system [Dayton] has a regular basal program, it
realizes that the basal doesn’t work for everyone. In
fact, sometimes psychologists feel Direct Instruction
is a better fit for some students.”

Rowe points to other evidence at a more personal

teacher or anurse.” The career development planin
Follow Through allowed her to attend college and in
1985, she received her bachelor's degree and teach-
ing credential from Central State University in Xe-
nia, Ohio.

Today, Euladean still teaches Direct Instruction
programs at Edison. In fact, she has seen six of her
grandchildren learn to read with Reading Mastery.
For Jones, “It's the best program I've ever seen. Istill
have parents who comeback years later to say ‘thank
you.” For these children to go out of here reading
makes all the difference. [am still very excited about
Direct Instruction.” @

1970 - 1972: Stanford Reading Achievement
Growth in the Second Grade
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Francoise Do
Viiami, Florida

It's natural for school openings to be a bit chaotic,
jut not many create as much of a stir as Toussaint
’Ouverture Elementary School, in the Miami dis-
rict known as Little Haiti. Before tthe school opened,
ity officials, at the urging of the L'Ouverture Beau-
ification Committee, demolished rundown build-
ngs in the neighborhood, removed abandoned cars,
ind even cited landlords for zoning violations. With
~ork on the six million dollar huilding nearly com-
olete, administrators scrambled on the first of July to
srder literally everything — c’hairs, desks, books, PE
aquipment— for the firstday of school in September.

The rush to get everything ‘just right’ was fueled
by intense community ex.citement over the school
and its historic namesa'ke. Francoise Dominique
Toussaint was an 18th century emancipated slave
and Haitian freedom fighter. Rising to the rank of
general, Toussaint was given the surname
L'Ouverture (“the opening”) for the many doors he
opened for his peorple through the successful libera-
tion of Haiti from France. Now,anew school and a
statue commemorate this cultural hero.

Toussaint L'(Juverture’s facilities are striking. A
light and airy courtyard, reminiscent of Haitian
schools, complements the school’s tropical colors of
pastel blue, peach, and yellow. There are special
areas for music and art, a computer lab and media
center,and spacious patiosthatgivea relaxed feeling
to a school of 1000 elementary aged students.. Over
85 percent of these students are Haitian, with an-
other 10 percent Hispanic. A child is likely to be
bilingual, speaking English and the native language
of Creole.

For a community whose parentsare largely immi-
grant and illiterate, but who have high expectations
for their children, Toussaint L’Ouvertureisa symbol
of social advancement. It is a source of community
pride. As one parent commented, “This school is
very, very good. It's important. It's good for the
Haitian people.”

ChoosingaReading Curriculum Based on Research

Marietta Mischia, the principal of Toussaint
L’Ouverture, has been an educator for 24 years. One
might expect her to be only modestly innovative,
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with a deeper connection to the past, to what has
become second nature in over two decades of work
in public schools. But this is hardly the case. Mischia
chose the school’s reading curriculum notby looking
back at Earlingion Heights, where she was previ-
ously a principal, orto whatis typically used in Dade
County. Instead, she worked with teachers and
parents, using research as a basis for their final
decision.

] looked into the research on teaching models
and methods. I read about an array of programs, and
I'malways looking for new techniques thatare effec-
tive. The academic performance [at Toussaint
L‘Ouverture], like s0 many other inner city schools,
is much lower than the norm.

I believe that in the planning process, it’s impor-
tant to involve teachers and parents. I brought in
[research] literature that compared different reading
programs for our kinds of students, and we con-
cluded that the Direct Instruction Model offered the
most.”

Mischia orchestrated this decision in the context
of a new building, anew staff, and new students. She
began staff training in Reading Mastery and Distar
Language in theearly fall, and by November, teachers
were fully implementing the programs. Kindergar-
ten students began in Reading Mastery Iand Language
1. First through fifth grade teachers used theremain-
ing levels in the Reading Mastery series.

‘After seven months, the results are consistent
with what Mischia expected — a steady growth
toward the norm. While Stanford Achievement Test
scores are below average (what one would expect
with less than a year of implementation) individual
gains have been significant. Mischia notes that over
50 percent of the students dramatically improved in
their reading. She plans to track student progress
systematically over the next few years, looking at the
implementation at Toussaint as a “major applied
research project.” This attitude toward research as
an applied activity, and the belief in curriculum as a
key variable in school change, are commendable.
They make Marietta Mischia a natural leader among
public school administrators. ¢



by Jerry Silbert
Doug Carnine
University of Oregon

In 1990 and 1991, nearly all publishers of basal
math programs are releasing new editions of their
math programs. These new editions reflect the pub-
lishers” reaction to the recent furor in math educa-
tion, crystalized by the new NCTM standards.

This paper compares basal instruction in 1980
editions that did not have time to digest the new
NCTM standards and in 1990 editions that reflect the

- new standards. Two basals, a higher-approval basal

and a stronger-pedagogy basal, were selected. We
sclected the higher-approval basal because it was the
only publisher to have its late 1980 versions ap-
proved in the three largest adoption states—Califor-
nia, Texas, and Florida, We selected the stronger-
pedagogy basal because its 1980 version best exern-
plified the criteria for instructional effectiveness at
the Center for Improving the Mathematics Curricu-
lum for differently-abled students (Dixon, 1990). The
criteria have to do with the sequence for introducing
concepts, the rate of introducing new concepts, or
clarity of teacher communication, the provision of
guided practice, and practice opportunities and re-
view,

The purpose of the present paper is to evaluate the
pedagogical effectiveness of both versions of these
two basals. The question is whether these revisions
are effective, professional tools for teachers who are
expected to serve an increasingly diverse student
population.

First, we compared the 1988 edition of the higher-
approval basal and the 1989 edition of the stronger-

pedagogy basal. Then we examined the correspond-

ing chapters in the 1991 editions. We studied the
teaching of adding and subtracting fractions in the
fifth-grade text of each publisher, because under-
standing of a variety of demanding concepts is as-
sumed and because the algorithm is usually difficult
for teachers to teach and for students to learn.

A step-by-step review of the algorithm for adding
mixed numbers with fractions that have different
denominators reveals a number of component con-
cepts.

*The preparation of this paper was supported in part by Grant
HO23D300G7 from the U.S. Office of Education.

1. Students determine that
the fractions cannot be
added because the have
unlike demoninators.
Students determine the 5 i—

lowest common de-
nominator of the frac- + 25-
tions. The lowest com- —8.
mon denominator of 4

and 6 is 12.

2. Students rewrite the 5 3 - 59_
fractions as equivalent 4 12
fractions with denomi- 5 10
nators of 12: +26 "+2‘[2

5 )

3. Students add the frac- 12
tions, then the mixed +2::—g
numbers: —_—

19
712

4. Students rewrite the an-

, 1 7
swer s0 the fraction is 7;‘3 = 8%‘2

notanimproper fraction:

Studentunderstanding of this algorithm depends
on their conceptual grounding in equivalent values.
Additionand subtraction of whole numbers are quite
different than addition and subtraction of fractions,
With whole numbers, the units are always equiva-
lent. With fractions, the units are defined by the
denominators and are not always equivalent. Stu-
dents must understand that such an equivalency
must be established before addition and subtraction
can take place.

Denominators for the equivalent fractions can be
determined by finding the lowest common multiple.
This requires the student to know the multiples of
each number and find the lowest number that is a
multiple of both the numbers. For example, the
multiples of 4 are 4, 8, 12, 16...The multiples of 6 are
6,12,18,24 ... The lowest common multiple of 4 and
61is 12, Finding the lowest common multiple is used
to find the lowest common denominator of two frac-
tions,

Once a common denominator has been identified,
each fraction must be rewritten as an equivalent
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Fifth Grade Fractions—Continued

fraction, e.g., with % % = 1?2, % must equal % be-

cause 5 was multiplied by a fraction equal to one, 5

Fundamental to an understanding of the creation of
equivalent fractions is knowing that a fraction mul-
tiplied by a fraction with the same numerator and
denominator yields a fraction equal to the original
fraction.

Other types of equivalency skills are involved in
simplifying answers with fractions. In the example
above , the original answer was 7 and 9/12, which is

equivalent to 7 and 5 and &. By applying the
concept that a fraction with the same numerator and
denominator equals one, students rewrite 7 and }g

and 7 as 7 and 1 and % or8and %.
Yet another type of equivalency comes into play
with a fraction answer such as %, which equals -_1.;

Two, three, and six are factors of six; two, three, four,
six, and and twelve are factors of 12. Six is the
greatest common factor of 6 and 12. So the fraction

f—a equals another fraction times 6; 3 -B & That
fraction is —12— Because -;- is multiplied by a fraction

equal to one, 1-55 =% (1), OF just % Six-twelfths is
equivalent to one-half.

Sequence of Conceptls

The order in which concepts are introduced af-
fects their difficulty for many students.

A sequencing oversightconcerningequivalent frac-
tions appeared in both editions of both programs.
Equivalent fractions were introduced in the first
chapter dealing with fractions; the students must
learn to multiply a fraction by a fraction equaling

3 4 _12 S
onewhole, 5 @y = 5. However, in neither program

do the students learn about multiplying fractions
until a later chapter.

Rate of Introduction of Concepts

The rate of introduction refers to how much new
material is presented in the individual lessons in a
chapter and in the chapter as a whole. 1f too much
new material is presented in a lesson, the probability
of students encountering failure will be high. Like-
wise, if lesson after lesson presents new, difficult
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material, students will also have difficulty. The rate
of introduction for the two versions of the two pro-
grams is portrayed in Tables 14.

Multiplication and division. The 1989 and 1991
versions of the stronger-pedagogy basaland the 1991
version of the higher-approval basal introduced a
great deal of information in the initial lesson that
taught finding the missing number in a pair ofequiva-
lent fractions. The lessons in each program pre-
sented problems in which the students had to multi-
ply by a fraction equal to one to find the missing
number and problems in which the students had to
divide by a fraction equal to one to find the missing
nurnerator.

Muitiply Divide
a . O 8 - [
4 T 20 12 = 73

The inclusion of both multiplication and division is
apt to make the lesson more difficult because it
significantly increases the concept load. Introducing
just problems with multiplication would significantly
simplify the lesson. ‘

Renaming with mixed numbers. Another compo-
nent concept that is difficult is renaming with mixed
numbers.

3 1
479 378
-1 —n3
3 2 g
6

13

The 1991 version of the stronger-pedagogy basal
presented renaming problems in a manner signifi-
cantly more difficult than the ’89 version. In the ‘89
version of the stronger-pedagogy basal a full page,
including 20 practice examples, was devoted to re-

naming(e.g., 43 = 33 Ybefore subtraction problems

with renaming were introduced. The next two les-
sons taught subtracting mixed numbers with renam-
ing. The first lesson had only problems with like
denominators. The second lesson introduced prob-
lems with unlike denominators.

The ‘91 version of the stronger-pedagogy basal
changed significantly. The page on renaming was
eliminated as wellas the lessonin whichall problems
had a like denominator. All that is left in the 1991
edition is the lesson on renaming mixed numbers
with unlike denominators. Without the two prepa-



Table 1. The Stronger-Pedagogy Basal—Fraction Concepts

Overview ~ 89 Version

’91 Version

To write fractions for parts of objects and
parts of sets.

To find a fraction equivalent to a given fraction.
To find the greatest common factor of 2 numbers.

To give the lowest terms fraction for a given
fraction.

To compare and order fractions using fraction bars.

To solve problems involving all operations.
To find the sum or difference of two
fractions with like denominators.

To write improper fractions for mixed numbers.
To write mixed numbers for improper fractions.

To review the region and set interpretations of a
fraction.

To understand equivalent fractions. fraction.
To find equivalent fractions by multiplying or
dividing.

To find the greatest common factor of 2 or more
numbers. . :

To express fractions in lowest terms.

To use a variable for a range of numbers.

To use the strategy, Use Logical Reasoning.

To compare and order fractions.

To use objects to develop an understanding of
improper fractions.

To write improper fractions as mixed numbers
and vice versa.

Table 2, The Higher-Approval Basal—Fraction Concepts

Overview — 89 Version

‘91 Version

Write a fraction for part of a whole.
Write a fraction for part of a set.

Write equal fractions for pictured situations.
Find missing numerators or denominators

in equal fractions by multiplying or dividing.
Write fractions in lowest terms.

Write mixed numbers for pictured situations.

Compare fractions and mixed numbers with
with the same denominator.

Use number lines to compare fractions with
different denominators and to tell if a fraction
is less than 1, equal to 1, or greater than 1.

Find the least common denominator for two
or three fractions.

Compare fractions and mixed numbers with
different denominators.

Write fractions or mixed numbers to give the
lengths of objects to the nearest half, fourth, or
eighth inch,

Divide whole numbers and give the answer as a
mixed number.

Solve problems by interpreting remainders.
Write improper fractions for mixed numbers.
Write mixed numbers for improper fractions.

Write decimals for fractions or mixed numbers
and write fractions or mixed numbers for
decimals.

Write a fraction for part of a whole, part ofaset,or
a point on a number line.

Write equal fractions by multiplying numerator
and denominator by the same non-zero number.

Write fractions in lowest terms.

Write mixed numbers for pictured situations and
for number-line models.

Estimate with fractions and mixed numbers.

Solve problems by working backward.

Find the least common denominator for two or
three fractions.

Compare and order fractions and mixed
numbers with different denominators.

Solve problems by interpreting remainders.

Write decimals for fractions or mixed numbers,
and write fractions or mixed numbers for
decimals,
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ifth Grade Fractions—continued

Table 3. The Stronger-Pedagogy Basal—Addition and Subtraction of Fractions

Overview -’89 Version

91 Version

¢ To find the least common multiple of two
fractions.

* To find the sum of two fractions with unlike
denominators.
To find the difference of fractions with
unlike denominators.

* To add and subtract mixed numbers without
renaming.

To rename a mixed number with a fraction
part that is an improper fraction.

To add mixed numbers and rename the sum
in lowest terms.

To rename a mixed number as a whole
number and improper fraction.

To subtract mixed numbers with renaming
of fractions with like denominators,

To subtract mixed numbers with renaming
of fractions with unlike denominators.

To add and subtract whole numbers,
mixed numbers, and fractions.

= Tp add and subtract fractions with like
denominators.

* To find the least common multiple of 2
or more numbers.

® To add and subtract unlike denominators, using
objects.

* To add and subtract fractions, unlike
denominators.

¢ To recognize problems that have no solution.

® To choose techniques for estimating with
fractions.

» To use objects to add and subtract mixed
numbers.
To add mixed numbers.
To subtract mixed numbers.
To add and subtract fractions and mixed numbers

To select a method for fraction computations,

To collect, organize, and present data.

ratory lessons in the 1989 version, the lesson that
introduced subtracting mixed numbers with renam-
ing will be much more difficult in the '91 version.

LCM and GCF. Lowest common multiple and
greatest common factor are two concepts that can be
easily confused. To find the lowest common mul-
tiple of two numbers, the students say the multiples
of each number and examine both sets of multiples to
find the lowest number in both. To find the greatest
common factor of two numbers, the students must
determine the factors of each number and select the
largest. The least common multiple of 8 and 12 is 24.
The greatest common factor of 8 and 12 is 4.

In the ‘88 version of the higher-approval basal,
only three lessons separated the lesson that intro-
duced GCF and the lesson that introduced LCM. In
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the’S1 version of the higher-approval basal, an addi-
tional lesson was added, resulting in a separation of
four lessons. Introducing LCM and GCF in such
proximity increases the likelihood of confusion.

In the *89 version of the stronger-pedagogy basal
program, there were five lessons between the intro-
duction of GCF and LCM. In the ‘91 version of the
stronger-pedagogy basal, the number of lessons be-
tween the introduction of GCFand LCM increased to
eight.

Mixed numbers. The 89 version of the the higher-
approval basal program precedes adding and sub-
tracting fractions with mixed numbers with a lesson
in which students are taught to add fractions with
the same denominator, not a very hard skill. The
second lesson introduces anotherrelatively easy skill,



Table 4. The Higher-Approval Basal—Addition and Subtraction of Fractions

Overview -~ 89 Version

91 Version

+ Add two fractions with the same denominator.

» Add two mixed numbers with the same
denominator.

o Add two mixed numbers with the same
denominator and rename the sum.

o Add two fractions with different denominators.

¢ Add two mixed numbers with different
denominators.

¢ Add three fractions and/or mixed numbers.

e Subtract fractions or mixed numbers with the
same denominator.

» Subtract fractions or mixed numbers from
whole numbers.

e Subtract mixed numbers with the same
denominator, using renaming,.
.= Subtract fractions with different denominators.
» Subtract mixed numbers with different
denominators.
» Solve word problems by choosing
addition, subtraction, or multiplication of
fractions and mixed numbers.

s Add two fractions with the same denominator.
e Subiract fractions with the same denominator.

¢ Add and subtract two mixed numbers with the
same denominator.

s Add mixed numbers with the same denominator
and rename the sum.

e Subiract a mixed number or a fraction froma
whole number.

» Subtract mixed numbers with the same
denominator, using renaming.

s Add and subtract fractions for which one
denominator is the least common denominator.

¢ Solve problems by using more than one strategy.

» Add two or more fractions with different
denominators. '

» Subtract fractions with different denominators.

o Add mixed numbers with different
denominators.

» Subtract mixed numbers with different
denominators.
Solve problems by solving simpler problems.

adding mixed numbers in which the fractions have
the same denominator. The third lesson, however,
introduces a skill that is more difficult. The students
have to add two mixed numbers, then simplify the
sum, e.g.,

2 4 _agl _ga
32 +5% =8f =93

In the fourth lesson, adding fractions with unlike
denominators is presented, a difficult skill. In the
fifth lesson, another very difficult skill is presented,
adding mixed numbers with unlike denominators
~and simplifying the sum, e.g.,

1 2 _ 1

Unless a teacher has been quite careful in providing
adequate practice and very carefully monitoring of
students, it's likely that a significant portion of the
students would be overwhelmed at this point in the
program. :

The sequence in the 1991 version of the higher-
approval basal is even more challenging. The chap-
ter began with a lesson on adding fractions with the

same denominators followed immediately by a les-
son on subtracting fractions with the same denomi-
nator. Moving up thelesson on subtracting fractions
allows for earlier discrimination practice between
adding and subtracting; however, this positive as-
pect is negated by what comes next. After a rather
simple lesson on adding and subtracting fractions
with like denominators, the next lesson adds mixed
numbers with carrying, which is immediately fol-
lowed by two lessons on working subtraction prob-
lems with borrowing, e.g.,

3 4
125 —85

Then adding and subtracting fractions with different
denominators is introduced and taught over. three
lessons. Finally, addition and subtraction of mixed
numbers that have fractions with unlike denomina-
tors is presented. By his time it is likely that many
students may be quite confused.

Clarity of Teacher Communication

The role of the teacher’'s manual is to help the
teacher explain new concepts in a clear, concise man-

Direcer InsTRUCTION NEWS, SPRING, 1991 - 27



Eifth Grade Fractions—Continued

ner. Teachers need a tool that will prompt themas to
what to say and do to ensure that they are communi-
cating in a clear manner that facilitates student un-
derstanding. Neither program provides specific sug-
gestions.

Explanations. The 1989 version of the stronger-
pedagogy basal programrelied mainly on the teacher
explaining problems that were illustrated in the stu-
dent text. A typical direction to the teacher appears
below. It's taken from the page on which the algo-
rithm is first introduced.

Lesson Development. Write the
problem

Z1_a
8 3

on the chalkboard and work through
each step of the procedure for finding
the difference. Point out that the proce-
dure for subtracting fractions is like
adding fractions except that after the
equivalent fractions are found the nu-
merators are subtracted rather than
added. Have students read the com-
plete statement that shows the answer
to the problem. Then have them read
the original problem and check to see if
the answer 5/24 seems reasonable.

Other Examples. Work through these
examples with students. In the first
and second examples, note that the de-
nominator of one fraction is a multiple
of the denominator of the other. In the
second example, students must reduce
the answer to the lowest terms.

The 1991 stronger-pedagogy basal version took
much of the responsibility from the teacher for ex-
plaining concepts clearly, in what appears to be the
hope that students will be able to explain the con-
cepts.to their peers more clearly than the teacher is
able to. At the beginning of each lesson in the 91
edition are sections entitled Communication and Prior
Skills. In many of these exercises, the teacher has the
students hypothesize how to solve a problem before
the teacher actually presents the strategy. Below is
an exercise that appeared before the introduction of
problems in which the students had to rename

1 _ o3
62 25

to subtract mixed numbers.
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Communication

Prior Knowledge. Write ‘2"’% on the

chalkboard. Have a student explain the
steps needed to find the difference. Then

write the problem&% - 2% on the chalk-

board. Ask students how they would
solve this problem (in the same manneras
the first, with the additional step of sub-
tracting the whole numbers). Then write
the problem 61 - 2% on the chalkboard.

Ask how the problem differs from the
-previous one. (Possible answers: The
fractions in the mixed numbers have been
switched; the bottom fraction is greater
than the top one; in order to subtract the
fractions, renaming will be necessary.)
Have a volunteer solve the problem using
numbers and symbols, diagrams, or frac-
fion pieces.

Activities such as these may function well for
higher performing students, but for lower perform-
ers they may not function as intended. These stu-
dents need carefully controlled explanations and
active involvement. The danger of the exercises is
that the teacher will be communicating only with the
higher performers.

Reteaching. The need for consistency of teacher
language and demonstrations is particularly impor-
tant for lower performing students. Both the higher-
approval basal and the stronger-pedagogy basal make
provisions for reteaching to students who encounter
difficulty. Interestingly, both programs have two
provisions for reteaching. A reteaching workbook
contains extra worksheets designed to reteach the
skill and provide extra practice. In many cases, the
re-teaching is clearer and more explicit than the
initial example in the student text. For example, in
the ‘91 version of the student text, the page that
introduces reducing fractions to their lJowest terms
models both by repeated division,

8 .2 _9 3 _3

24 2 12 3 4
and by dividing both terms by their greatest com-
mon factor:

8 .6 _3

24 8 4
The reteaching page only models dividing by the
greatest common factor and provides several more
structured examples.



The other provision for reteachingisa suggestion
in the Teacher's Guide under a special section en-
titled “at risk” or “reteaching tips.” Quite often, the
suggestions in these sections are not consistent with
the original teaching in the student text. For ex-
ample, the Teacher’s Guide in the '89 version of the
stronger-pedagogy basal recommended areteaching
activity for students having difficulty finding the
lowest common multiple in which the students use
models of pictures toillustrate addition and subtrac-
tion problems:

+
PN Y

B

Thisinitself is a good activity, but does not deal with
the strategy for finding the lowest common mulfiple.
‘At other times, the reteaching tips are unwieldy.
For example, the ‘91 version of the stronger-peda-
gogy basal suggests the following: “For the first
error, have students make a list of several numbers
less than 20. For each, have them list and label first
all its factors and then all its multiples.”
Manipulative activities. A fundamental objec-
tive of any math program is to instill in students a
clear understanding of the events signified by a
mathematical operation. The manipulative activi-
ties should provide a framework for understanding
but not interfere with the teaching of the algorithm
itself. In addition, since tasks with manipulatives

can be very time consurning, the acti vities should be |

planned very carefully.

The 1989 higher-approval basal program integrated
the use of manipulatives in a manner that would take
a great amount of time and quite likely result in
students having difficulty. For example, the lesson
that introduced adding fractions with different de-
nominators began with 13 problems in which the
students used punchout fraction models to work
problems. Halfway through the lesson, the algo-
Fithm was modeled as a way to record the student’s
work. No specific direction in using the algorithm
was given until the next lesson in conjunction with
problems with mixed numbers.

Several manipulative exercises that were exces-
sive, time consuming, and /or vague in the ’8%higher-
approval basal version were replaced with more
appropriate activities in the ‘91 version. For ex-
ample, when the concept of equal fractions was in-
troduced in the ’89 version, a rather difficult and
unwieldy exercise in which the students were sup-
posed to cut out numberlines and compare them was

suggested. In the ‘91 version, this exercise was
replaced by aless time-consuming exercise in which
the teacher presents a diagram showing windows
divided into different numbers of parts and leads a
discussion of how various fractions are equal be-
cause they have the same amount.

On the other hand, a major change between the 91
version and the ‘89 version of the stronger-pedagogy
basal program was the inclusion of many more hands-
on exercises in the ‘91 version. The 1989 stronger-
pedagogy basal program presented few hands-on
activities with manipulatives. The conceptual un-
derstanding was developed through pictorial repre-
sentations, with the teacher either directing the stu-
dents’ attention to drawings in the student text and

" asking questions or writing a diagram on the board

and referring to it.

In the ‘91 version three new lessons, each involv-
ing the use of manipulatives, were added. One dealt
with equivalent fractions, one with improper frac-
tions, and one with problems in which fractions with
unlike denominators are added or subtracted. The
Jesson on equivalent fractions had students use frac-
tion pieces and counters to work 20 equivalent frac-
tion problems. The lesson on improper fractions has
the students use fraction pieces or draw pictures to
change mixed numbers to improper fractions and
vice versa. The unit on adding fractions with differ-
ent denominators had the students solve 10 prob-
lemns using fraction pieces.

An illustration of a problem that may occur when
manipulativesarenot used carefully occursinthe 91
version of the stronger-pedagogy basalina lessonon
comparing fractions with different denominators.
The lesson, the eighth in the chapter, presents frac-
tion pairs such as 1/2 and 3/7. The students are to
write the correct sign > < = between the fractions,
The student text page begins with an illustration of
using fraction pieces, circles formed by fractional -
parts, and using a number line to determine the
relation of 5/8 to 1/2. The text then says, “You can
compare fractions using fraction pieces or the num-
ber line. You can also compare fractions by finding
equivalent fractions with a common denominator.
The text then models these steps:

« Look at the demoninators.

o Write equivalent fractions with a different

demoninator.

e Compare the numerators.

« The fractions compare the same way the nu-

merators compare.

Neither the teaching of the useof the manipulatives
nor the teaching of the component skills of finding
the lowest common denominator and rewriting frac-
fions with a different denominator have been thor-
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Fifth Grade Fractiocns—continued

ough enough to enable the students to successfully
employ the use of manipulatives or the use of these
component concepts to work the problems. The last
time the students worked with fraction circles was
six lessons earlier, and they worked with a much
smaller range of problems. In that earlier unit, they
worked equations in which the denominator of one

fraction was the common denominator, e.g., 22

In the current lesson, problems such as 2 + 110 are
presented. Finding the common denominator for

i,z
these fractions is much more difficult than for 3 * 3
The skill of finding the lowest common denominator
is not taught until later in the program.

Guided Practice

Many students need a transition between the ex-
planation givenin the introduction and the problems
to be worked independently. Good, Grouws, and
Ebmeter (1983) found that guided practice isan effec-
tive way for teachers and students to interact. In
guided practice, which occurs after a concept is in-
troduced, the teacher asks questions that prompt
appropriate student application of the new concept.

Guided practice is the primary means by which
the teacher ensures that the students can apply the
concepts that they learn. During guided practice,
teachers prompt the students, but as the students
approach mastery, teachers should decreasethe level
of prompting until the studentsare functioning inde-
pendently (Paine, Carnine, White, & Walters, 1982).

Asageneral rule, structure should be provided to
facilitate students working at an acceptable success
rate of at least 70-80 percent. (A success rate is
calculated by making a fraction.)

number of problems worked correctly
number of problems attempted

As noted earlier, basals offer rather vague expla-
nations for introducing new concepts. After these
initial explanations and activities, students are ex-
pected to work several problems on their own with-
out explicit guidance from the teacher. Neither the
higher-approval basal nor the stronger-pedagogy
basal provide suggestions for conducting guided
practice. No specific wording suggested that the
students utilize the steps that are modeled in the
student text. In both versions of the stronger-peda-
gogy basal program and the higher-approval basal
program, the major part of the guided practice sec-
Hon of the Teacher’s Guide alerted the teacher to
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common errors the students might make.

Practice Opportunities

Practice enables a student to become fluent in
working problems. Providing adequate practice to
enabie students to be able to work a problem with
little effort is particularly important when the con-

~ cept is a component of more complex problems. An

example of where the lack of adequate practice on a
component involves the teaching of lowest common

-denorinator in the the higher-approval basal pro-

gram. In the ‘89 version of the higher-approval basal,
Lesson 90 teaches students to find the lowest com-

" mon denominator of two fractions. This skill isused

in Lesson 91 when students compare fractions with
different denominators. A chapter review test after
Lesson 97 tests the skill. No practice is provided
again until an optional daily maintenance exercise
on Lesson 107 in which students compare mixed
numbers with different denominators just prior to
Lesson 108, which introduces adding fractions with
unlike denominators.

In the 91 version, the same problem with practice
remains. Finding the least common denominator is
taught in Lesson 101, utilized in Lesson 102 where
students compare fractions with unlike denomina-
tors, and tested after Lesson 103. No practice, how-
ever, is provided until Lesson 113, when adding
fractions with different denominators is presented.

After students are able to work a new type prob-
lem with relative ease, they should be provided with
discriminated practice in which problems of the re-
cently introduced type are integrated with problems
of previously taught types. For example, after stu-
dentslearn to convertimproper fractions to mixed or
whole numbers, they mustlearn whena fractionisan
improper fraction, e.g., 11/4isan improper fraction,
but 4/11 is not an improper fraction. Neither pro-
gram provides a mixed practice set which requires
students to discriminate which fractions are to be
rewritten. The first time students receive practice in
this discrimination is in the units that introduce
adding and subtracting fractions with like denomi-
nators. Some problems have answers in which the
answer is an improper fraction. The lack of prior
discrimination practice that focuses solely on when to
convert a fraction to a mixed number puts the stu-
dents at risk. The lesson that introduces addingand
subtracting fractions will be more difficult because
the students not only have to focus on adding and
subtracting, but also have to deal for the first time
with when to convert fractions to mixed numbers.




Review

Review is the means by which a student receives
the practice needed to retain what he has learned.
Review can take the form of the actual problems or
the skill can be integrated as a component within a
more complex setting. Thereview inboth thehigher-
approval basal and the stronger-pedagogy basal was
sparsein the ‘80 versions and remained sparse in the
91 versions.

In the ‘91 version of the higher-approval basal, the
chapter on addition and subtraction of fractions was
followed by chapters on multiplying fractions, sta-
tistics, geometry, and ratios proportion and percent.
The chapter on multiplying fractions started with
Lesson 118. Here are the problems involving multi-
plication of fractions in the remainder of the 150-
lesson book:

120 - 3-story problem applications
132 - 3 problems (add 3 fractions)
139 — 8 problems

In the 1991 stronger-pedagogy basal program, six
chapters followed the addition and subtraction of
fractions chapter which ended on page 296. Here is
the review provided in the rernainder of the 456-page
text: :

p- 306 ~1 story problem
p. 321 -3 problems

p.- 326 - 2 problems

p- 339 —1 problem

p. 414 -3 problems

Summary

In our judgment, these representative math basals
published in the ‘80s are not effective professional
tools. Unfortunately, the 1991 versions of these
programs did not make changes that would signifi-

cantly ameliorate the major problems we found in
the 1980’s editions. Neither program’s revision re-
flected improvements in problems caused by rapid
introduction of skills, lack of adequate review, lack
of a guided practice, and lack of clear teacher expla-
nations of more complex topics.

The higher-approval basal program of 1931 did
make some improvements compared to its 1989 edi-
tion. Activities from the ‘89 edition that seemed to be
potentially confusing or too time consuming have
been eliminated or revised. On the other hand, the
1991 stronger-pedagogy basal program reflects
changes from the 1989 program which could make it
a less effective tool, especially for the less-experi-
enced teacher. As noted in the introduction, our
interest was in fundamental aspects of pedagogy,
not the new NCTM standards in and of themselves.
The'91 edition of the stronger-pedagogy basaladded
many activities to reflect the new NCTM standards.
The higher-approval basal also has many activities
that are consistent with the standards. The central
point, however, is that if students are not able to
compute fractions, the failure they experience will
not lead them to value mathematics, reason math-
ematically, communicate mathematics, orsolve prob-
lems. ¢
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Causal Structures in Science—Continued

then, allowed for a.more precise examination of the
specific effects of the two discourse styles on reten-
tion and problem solving.

Method
Subjects

Subjects were eighth graders at one school in a
primarily medium-sized, middle class school dis-
trict.  Forty-six students from two Earth Science
classes participated. After four weeksof preliminary
instruction in physical science concepts and prin-
ciples, students within each class were matched on
the Reading Comprehension subtest of the Metro-
politan Achievement Test {Psychological Corpora-
tion, 1978} and the Science subtestof Comprehensive
Test of Basic Skills (McGraw-Hill, 1983) and then
randomly assigned toeither an experimental or com-
parison group within each of the two classes. This
resulted in four groups: two conditions for each
class.

Students were generally at or above grade level in
reading and science. Mean performance on the Met-
ropolitan Achievement subtest in reading corre-
sponded to the 75th percentile and on the Compre-

hensive Test of Basic Skills subtest in science, the
mean was the 70th percentile. A one-way ANOVA
was performed on the raw scores from each measure,
and non-significant differences were found among
the four groups.

Materials

Contents of the pre-intervention phase. For the
first four weeks, all students learned a set of basic
physical science principles. Students learned the
direct relationship between changes in temperature
and the velocity of molecules. With the aid of com-
puter graphics, students saw how two objects of
different temperatures, when in contact, gradually
move toward the same temperature (i.e., the prin-
ciple of conduction). Concepts such as density and
convection were also taught along with the prin-
ciples of static and dynamic pressure. These prin-
ciples were presented as “informal quantitative func-
tions” (Mayer, 1985); thatis, descriptions that showed
the quantitative relationship between variables, but
lacked the mathematical formulas expressing these
relations.

Convection is a central, but difficult concept in

Figure 1. Convection Diagrams

earth science, requiring a synthe-

sis of many of the specific con-

Convection
is
the movement of
blobs caused
by heating.

Convection

cepts and principles just men-
tioned. Figure 1is a diagram of
the model used to show students
how these concepts and prin-
ciples work in concert to form a
convection cell.

Causal discourse style. Stu-

Force of Dynamic Pressure

dents in the experimental group
continued in materials that were
organized around a causal dis-
course style.  This program,
which is largely contained in the
Enrth Science (Systems Impact,
1987) videodisc course, evolved
from a comprehensive review of

Healed

is less
dense,

substance

Heated
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the material typically covered in
eighth grade physical and earth
science courses. The design of
this course — sequencing of con-
cepts,nature of explanations, use
of examples — followed prin-
ciples articulated in Engelmann
and Carnine’s (1982) Theory of
Instruction. The videodisc mate-
rials contained brief graphic dem-




onstrations of concepts and the occasional use of
archival footage to present ideas.
The physical science principles learned during the

Figure 3. .Atmosphereic Convection in the
Northern Hemisphere

first four weeks of instruction werelinked causally to (im'm':,if
N . recoending,
a variety of large scale terrestrial phenomena, such e pole

as major circulation patterns in the atmosphere,
oceans, and mantle. For example, using their under-
standing of convection cells, students learned that
the movement of material in the mantle occurs in a
convection-like pattern over millions of years. The
earth’s core was identified as the heat source respon-
sible for this constant circulation. Students were
shown how movement in the upper layers of the
mantle near the lithosphere was causally related to
mid-ocean trenches, plate tectonics, subductionzones,
earthquakes, volcanic activity along fault lines, and
mountain building near coastal regions. Convection
cells formed a basis for explaining this large scale
pattern of movement and its subsequent effect on

Tealed air
rising near
the equator

other geological phenomena. Figures 2 and 3 depict
for the reader the relationship between the physical
science principle of convection and a range of earth
science phenomena.

Other physical science principles such as static
pressure were applied to common earth science top-
ics such as therock cycle and the weathering process.
This explanation linked the three basic types of rocks,
and it relied heavily upon the initial explanations of
how heat, temperature, and the principle of static
pressure are related. Deteriorating surface rocks,
many of which are igneous in origin, were shownas
sediments accumulating in low areas and piling up.
QOver time, the increasing weight of the materials
transformed basic sediments such as lime, mud, and
sand into sedimentary rocks. Further increases in
pressure and temperature changed these rocks into
metamorphic materials. ‘

Figure 2. Convection in the Earth’s Mantle and
Crust
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This kind of causal presentation was in contrast to
more typical treatments of the topic in junior high
school earth science textbooks, where, for example,
the basic unit of rock forming minerals was men-
tioned (i.e., silicate tetrahedron) along with brief
definitions of intrusive and extrusive rocks, the for-
mation of crystals, and an array of examples of the
three basic rock types (e.g., feldspar, diorite, gabbro,

- gneiss, alabaster).

Thus, terrestrial phenomena, at least as it is com-
monly covered in eighth grade earth science texts,
was linked causally to underlying physical prin-
ciples such as pressure, temperature, and velocity as
much as possible. Naturally, there were some earth
science concepts where the initial physical science
principles did not apply directly {e.g., the direction
of major air masses affecting North America, the
formation of fossils). In these instances, presenta-
tions and discussions focused on the distinct features
of the concept and its explicit relation to other con-
cepts taught in the course. o

Topical discourse style. The reader is reminded
that all of the students in this study learned exactly
the same physical science principles (i.e., the Pre-
Intervention Phase) during the first four weeks of
instruction under identical teaching conditions.
However, once students were assigned to separate
treatments, those in the Topical group were taught
the same earth science subjects as the Causal group,
but in a discourse form similar to the way they arc
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rresented in traditional materials, In this study,
‘ocus on Earth Science (Charles Merrill, 1981) was the
rasis for organizing the topical materials.

Rather than causally linking all major terrestrial
ratterns to convection as described above, the same
arth science topics were presented sequentially asa
ollection of descriptions. Broad themes commonly
ound in textbooks {e.g., the rock cycle; the earth’s
urface processes; seasons, climate, and weather; the
arth’s internal processes) were used to organize
hese topics.

Tornadoes, for example, were explained in the
arger context of climate and weather. Students
z;arned about high pressure (anticyclones) and low
rressure (cyclones). This information was followed
y discussions of fronts, changes in weather, and
veather forecasting. Each topic was described in
ppropriate detail, but the causal links between top-
:s and underlying physical science principles were
1issing. Students were shown cut away models of
ne earth similar to Figure 2, but no causal relation-
hip between mantle convection and the different
arth science phenomena was drawn,

To control for the effects of a medium (i.e., graphic
resentations), students in the Topical group were
hown an approximately equal amount of visual
raterial. Videodisc segments from the Windows on
cience program (Optical Data, 1988), slides, and
ovies accompanied the presentation of earth sci-
nce topics. Dramatic archival footage of tornadoes
‘om the videodisc program, for example, was used
> show their destructive power. Complementing
1is presentation were class discussions and lectures
1at emphasized the time of year, general locations
*.g., “Tornado Alley” in the Midwest), and average
’ind speeds of tornadoes.

rocedures

Students were taught 40 minutes per day for ten
reeks, During the first four weeks — the Pre-
tervention Phase — all participants in both groups
:arned the same physical science principles {e.g.,
anduction, dynamic pressure, convection). This
ras done to insure that all students had common
ackground knowledge. What varied during the
ibsequent six weeks of the study was the discourse
yle used to link these principles to terrestrial phe-
omena (i.e., causally for those in the experimental
roup and topically for those in the comparison
roup).

Criterion measures administered at the end of the
re-Intervention Phase indicated that all students
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had mastered the basic physical science principles at
an 85 percent level or higher, and that there were no
significant differences between groups when they
were randomly assigned to each condition. The
subsequent intervention, described below, lasted six
weeks. '

Causal instruction. Studentsin this group contin-
ued instruction with the aid of many visual materials
(i.e., videodisc segments and occasional films). The
basic physical science principles were linked caus-
ally to a range of earth science phenomena. This
instruction did not entail further instruction on the
physical science principles, as all students had mas-
tered these principles by the end of the Pre-Interven-
tion Phase.

Direct instruction was used throughout each les-
son in order to control the number of concepts and
the amount of vocabulary taught during the inter-
vention. The teacher elaborated on the concepts and
conducted brief discussions during most class peri-
ods. Students also completed written exercises cov-
ering the day”s lesson.

Examples from local surroundings or those that
students would readily understand formed the basis
for many of the discussions. For example, the in-
structor used inclement weather that occurred dur-
ing the study to discuss weather fronts, high and low
pressure systems, and their linkage to convection
and dynamic pressure. These discussions often fo-
cused on the implications of concepts and any stu-
dent misconceptions that may have arisen.

Topical instruction. Lessons for this group also
followed the direct instruction method. The teacher
began each lesson by reviewing several key concepts
from the previouslesson and providing an overview
the day’s material. The teacher asked questions to
check for understanding and then conducted a dis-
cussionof the new material. Asin the Causalgroup,
examples from local conditions or those that stu-
dents would be likely to know about were used most
often. In the discussion of inclement weather men-
tioned above, each concept (e.g., high pressure, cold
fronts) was discussed clearly and with adequate
depth. However, there were no causal links to the
underlying principles of convection and dynamic
pressure.

Slides, short movies, and videodisc segments (i.e.,
Wingdows on Science, Optical Data, 1988) also were
shown to further explain the concepts and to control
for the amount of visual material presented in the
study. Finally, as was the case in the Causal group,
students completed brief written exercises covering




the day’s lesson. The overall content of instruction,
while it followed a different discourse style, was the
same as that of the Causal group.

Two researchers with considerable public school
experience were responsible for all of the teaching,.
Assignment of teachers to treatment was counterbal-

anced, with the two researchers changing groups

half of the way through the six week intervention.
The total time for instruction was controlled in this
study; both groups received the same amount of
teaching and independent work over the six weeks.

Measures

All students were administered four measures.
Two of the measures— the Physical Science Testand
the Earth Science Test — were designed to assess
students’ retention of the key conceptual informa-
tion covered over the entire ten weeks of the study
(i.e., material from the four week Pre-Intervention
Phase and the six week intervention). The Physical
Science Test (16 items) covered information from the
first four week Pre-Intervention Phase; conceptual
material that was the same for all of the students.

The Earth Science Test (50 items) involved con-
cepts (e.g., subduction, the Coriolis force, condensa-
tion, relative humidity) that were presented to both
groups during the six week intervention. Internal
consistency reliability (coefficientalpha) for the Physi-
cal Science Test was .71, and for the Earth Science
Test, the key criterion measure, it was B6.

Each of the above measures was based ona sample
of 75 eighth grade students who were taking earth
science at the time, but did not participate in the
study. Both tests were administered as posttests; the
Earth Science Test was given again, two weeks later,
as a maintenance test.

A third measure, the Application Problems Test,
was ad ministered during the posttest phase. This27-
itern test assessed the students’ ability to apply the
physical and earth science concepts learned over the
entire ten weeks of instruction to novel, challenging
problems. Items on this measure included problems
such as a set of high and low pressure areas moving
in an easterly direction toward Dallas, Texas, as
shown in Figure 4 below. Changing conditions re-
sulted in an extreme low pressure system amid sev-
eral highs. The students were asked to predict what
was most likely to happen as well as the physical
science principle that best explained this phenomena
{dynamic pressurein this instance). Other problems
asked about the subduction process of oceanic and
continental crust plates, the large scale movement of
air masses over the United States, and the transfor-
mation of sediments into sedimentary and metamor-
phic rocks. These problems were unlike any of the

exercises presented to either group during the six
week intervention. Internal consistency reliability of
this measure was .79, based on the same sample of 75
eighth graders who did not participate in the study.

Figure 4. Applications Test Item
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A 33-item Key Facts Test was the fourth measure
administered to all students. It was constructed asa
measure of automaticity (i.e., how quickly students
could recall facts presented during the first four
weeks of instruction). This test was group adminis-
tered, and students were given three seconds to
write answers to each question (e.g., How many feet
of sea water equals one atmosphere?, What part of
the earth receives the most solar energy?). The three
second time constraint, which is a common limit for
math facts, helped gauge the student’s retrieval rate.
The Key Facts Test was administered three times: at
the end of the Pre-Intervention Phase, asa posttest at
the end of the six week intervention, and two weeks
later as a maintenance test.

: Results
Physical Science Test

A one-tailed t-test was performed on the Physical
Science Test after the 10 weeks of instruction. This
test covered the material that was taught to all stu-
dents during the first four weeks of the study. Mean
performance for Causal group was12.87 (SD = 2.39).
For those in the Topical group, it was 11.04 (SD =
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3.53). Results of the f-test show a significant differ-
ence between the groups favoring the Causal group
toan=195p=.03.

Earth Science Test

A 2 x 2 (treatment by time of test) analysis of
variance with repeated measures on one factor was
performed on the Earth Science Test. ltems on this
test covered the same key concepts presented to both
groups during the six week intervention. Table 1
provides the descriptive statistics for the correct
number of responses for each group on the post and
maintenance tests. Means have been converted to a
percent correct,

The analysis shows a significant main effect for
instructional method (p <.001). There was no signifi-
cant drop in scores from post to maintenance test for
either treatment group, nor was any significant in-
teraction was found.

The Application Problems Test

A one-tailed t-test was performed on the Applica-
tion Problems Test, administered immediately after
the intervention. Table 2 presents the posttest de-
scriptive statistics for the Causal and Topical groups.

Results of the t-test show significant differences be-
tween the groups favoring the Causal group (p <
001).

The Key Facts Test

This measure was administered three times: at the
end of the Pre-Intervention Phase, as a posttest six
weeks later, and as a maintenance. test (i.e., two
weeks after the posttest). The purpose of this mea-
sure was to assess automaticity in earth science facts.
A 2x3 (treatmentby time of test) analysis of variance
with repeated measures onone factor was performed
on this measure. Table 3 presents descriptive statis-
tics for each administration of the test. The analysis
showed a significant interaction between treatment
and time F, ., = 4.72; p < .01. A test for simple main
effects was conducted, indicating significant differ-
ences between instructional groups favoring the
causal condition on both the posttest (F , =9.3%p
< .01} and maintenance test ( F,, ., = 9.38; p < .01).

{1,44)
Discussion

The main results of this study corroborate, and in
many respects extend, past research on discourse
styles. Students taught with the causal structure

significantly outper-

formed thosein the com-

Table 1. Means and Standard Deviations for Correct Answers on the .

; parison group on the
Earth Science Test .

kinds of measures com-
Post Test Maintenance monly used in discourse
Mean % Mean % studies. That is, reten-
Instructional Group N M  SD Correct M  SD Correct tion of material as mea-
sured by the Physical Sci-
Causal Structure 23 391 588 782 393 586 788 ence, Earth Science, and
Topical Structure 23 238 726 476 244 B8.09 488 Key Facts tests signifi-

cantly favored those in

Table 2. Summary of t-Test for the Applications Test

the causal condition, and

Mean %

Instructional Group M SD Correct ¢

effects were maintained

Causal Structure 21.35

14.31

366 79 5.2

Topical Structure 536 53

over time. These find-
df p ings were consistent with
44 0001 past research (Meyer,

1977; Meyer & Freedle,
1984}, which has shown

Table 3. Means and Standard Deviations for Correct Answers on the Key Facts Test

Pre-Intervention Posttest Maintenance
Mean % Mean % - Mean %
Instructional Group N M SD Correct M SD Correct M - SD Correct
Causal Structure 23 27.7  4.05 84 29.3 3.68 89 204 33 89
Topical Structure 23 275 403 83 248  5.88 77 5.3 541 78
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weaker effects on measures of retention for a collec-
tion of descriptions or topical approach.

Yet a more detailed examination of these mea-

sures reveals the potential impact of longer texts on
retention. Prior research suggests that ideas located
highest in the hierarchy are retained better than
those at lower levels (Eylon & Reif, 1984; Meyer et al.,
1980; Walker & Meyer, 1980). This pattern can be
found in the Topical treatment during the posttest
phase, where mean performance on the Physical
Science test (concepts highest in the hierarchy) was
69 percent as compared to the mean retention of 48
percenton the Earth Science test (conceptsat the next
level below).

However, this difference was only marginally
present for the Causal group, whose mean perfor-
mance scores were 80.4 percent and 78.2 percent
respectively, on the Physical and Earth Science mea-
sures. Furthermore, the highestmeanlevels of reten-
tion for the Causal group were on the Key Facts Test,
items lowest in the hierarchy.

Students in both groups were equivalent on this
latter measure before the intervention. Yetsignificant
differences favoring the Causal group developed by
the post and maintenance test phases. This findingis
noteworthy insofar as neither group of students con-
tinued to systematically practice these facts during
the intervention. Instead, students were exposed to
them on an incidental and context-dependent basis.
For example, in the unit on the the oceans, students
were reminded that 33 feet equalled one atmosphere
of sea water,

While these results are at odds with prior research
into hierarchical organizations and discourse styles,
they are understandable in this instructional context.
Unlike so much of the research into discourse styles
and revised. science texts, the intervention in this
study lasted six weeks rather than one or two sittings
involving short passages. Practice and review were
consistentinstructional practices for bothconditions.
This was especially the case in the Pre-Intervention
Phase, where all students were learning the back-
ground knowledge (i.e., high level physical science
principles and related facts) necessary for the earth
science instruction. Furthermore, the length of the
intervention allowed students to reflect on the mate-
rial gradually.

With the length of intervention as a important
factor in this study, the effects of the different dis-
course styles rather than levels of information in a
hierarchy become critical. Topical discourse, by
definition, entails a collection of topics — each of
which may be adequately described — but there are
few logical relations between topics. For the naive
learner, the cumulative effect of such a collection is

diminished retention, and, as Meyer (1984) points
out, “few expectations other than generally knowing
that more is to come” (p. 12).

A decline in the retention of facts over the interven-
tion indicated the effects of the topical style. The
weak links to other concepts and principles resulted
in information that was more isolated in memory,
and with fewer retrieval cues available for the naive
learner.

By contrast, the cumulative effects of the causal
discourse heightened student understanding. The
reasons for this have to do with fostering conceptual
understanding as a part of knowledge acquisition.
Naive students, such as the ones in this study, have
a much more difficult time than sophisticated learn-
ers or experts in detecting important concepts and
the relationships between concepts in complicated
material such as science (Dee-Lucas & Larkin, 1986,
1988; Mayer, 1985).

The explicit causal links between the physical
science principles of the Pre-Intervention Phase and
the subsequent earth science concepts rendered a
more comprehensible and conceptually sophisticated
picture of earth science than what occurred as a
function of the weaker, topical linkages. Putanother
way, the acquisition of new knowledge {new earth
science concepts) is best served when prior know!l-
edge (underlying physical science principles) is uti-
lized. Conceptual understanding is enhanced when
the fit between new information and prior knowl-
edge is explicit and well-structured (Glaser, 1990;
Prawat, 1989; Voss, 1987).

The effect of an integrated, conceptual under-
standing can then be seen in its transfer to problem
solving, In science, explanatory frameworks — ones
that capitalize on the rules of science — provide a
superior base for solving probleins than descriptive
ones (Bromage & Mayer, 1981; Engelmann & Carnine,
1982; Mayer, 1985). Comparative performance on
the Application Problems Test corroborates this view
of knowledge utilization. On this measure, students
were asked to solve problems involving the relation-
ships between a common phenomena and underly-
ing physical science principles. Success on these
exercises required students to detect the most salient
features of the problem and then functionally relate
these features to underlying principles.

For example, one the problem presented a natural
setting where heavy rainfall was causing increasing
runoffs and mud deposits from the side of a moun-
tain. Students were asked to project into the distant
future the effects of these deposits, the type of rock
formation that would evolve, and what would ex-
plain this kind of formation. As stated earlier, these
problems were unlike problems or exercises pre-
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sented over the six week intervention, where the
relationships between the type of sediments and
their sedimentary rock form as well as the role of
static pressure was much more explicit. Students in
the Causal group successfully performed these prob-
lems ata much higher level than those in the Topical
group.
Implications for Commercial Science Materials
Generally, the results of this study raise serious
questions regarding the design of most commercial
science textbooks at the secondary level. These texts
tend to follow a topical discourse style with the
additional complication of a demanding level of
vocabulary. The extent to which this fleeting cover-
age of terms and concepts occurs has been docu-
mented in both science (Linn, 1987; Tyson &
Woodward, 1989; Armbruster & Valencia, 1989) and

social studies (Beck, McKeown, & Gromoll, 1989;

Gagnon, 1987; Sewall, 1988). A clear exarnple of this
can be seen in the earth science text used to prepare
explanations and discussions for the Topical condi-
tion. Newton's three laws of motion, a complex and
extremely important set of principles, were described
in the passage below — and only this passage.

Galileo found that an outside force was necessary to
stop the motion of a body once it was moving. Later
Isaac Newton summed up his understanding of

motion in three laws. The first law states thata body.

continues at rest, or in motion, until acted upon by an
outside force. The second states that the amount of
motion in a moving body is equal to the mass multiplied by
the acceleration of a body. The third law states that for
every actions there is an equal and opposite reaction.
Newton's three laws are the bases for our under-
standing of the movement of all observable bodies.
These laws do not fit the behavior of particles of
subatomic size nor movement at the speed of light
{Charles Merrill, 1981, p. 463). '

The very next paragraph summarized Einstein’s
theory of relativity. In texts where there are many
complex ideas or where scores of concepts are ex-
plained in a cursory manner, as in the passa geabove,
naive students have a difficult time comprehending
the material (Kintsch & Keenan, 1973; Kintsch,
Kozminsky, Streby, McKoon, & Keenan, 1975; Voss,
1878). This fleeting coverage of terms and concepts
comes at the expense of instruction that fosters a
deeper conceptual understa nding of scientific meth-
ods and theories (Linn, 1987; Tyson & Woodward,
1989) .

Improving science texts for naive students through
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a ‘causal approach, or what Mayer (1985) calls an
“explanative structure,” is one logical solution to
this problem. Science is a natural contentarea for the
causal discourse style, and when knowledge is orga-
nized as such, it takes on the character of a strong
schema {Anderson, 1984). It also has an impact on
science learning at a deeper level.

A well-developed understanding of a content area
ideally teaches students, particularly naive students,
a keener, sense of the discipline — a sense of its
“logic” (Resnick, 1987). Science educators (Linn,
1987; Mullis & Jenkins, 1988) argue that students
should learn more than facts and concepts. Hypoth-
esis formation and testing, the ability to work from
data, and deductive and inductive logic should play
acentral role inlearning. By using a causal structure
which relates physical science principles to terres-
trial phenomena, students were introduced to a com-
mon logic of the sciences: the hypothetical deductive
method of explanation.

Combining the logic of the discipline with domain
specificknowledge is a new, and markedly different
way of constructing expository material for young
secondary students. A good deal of thoughtful
analysis is required to identify and carefully orga-
nize key concepts in science. Principles of instruc-
tion {e.g., Engelmann & Carnine, 1982) and content
expertise are critical features for successfully reorga-
nizing science materials. Yet in science instruction
for naive learners, a shift from the topical to more
effective forms of discourse can foster a better con-
ceptual understanding, one that enhances retention
and problem solving. It underscores the contempo-
rary view thatknowledge of a domainand the ability
to think about or solve problems in that domain are
competencies that develop hand in hand and not
separately. <
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(000 VIDEO TAPED TRAINING LESSONS FOR

CORRECTIVE READING AND READING MASTERY =i

Teachers across the country have been asking for video lessons in
Direct Instruction Programs

J/P Associates, INc., a private educational consulting firm owned and operated by Janie
Feinberg-Dinapoli and Paul McKinney, is very proud to offer the first two video setles dealing
with the Corrective Reading and Reading Mastery Programs published by SRA, Inc.

Each series contains three 60 minute tapes containing information on the Direct Instruction
philosophy, sample lessons and practice activities to be completed by the viewer. The les-
sons were recorded un-rehearsed in order to provide the most realistic and comprehensive
sltuation possibie. The tapes are divided into two parts:

Part I Part Il
* Presents impbrtant background information on * Presents “extensive practice activitles" for the
teaching to criterfon, management, and lesson viewer to complete dealing with the script of the
preparation. lesson, pacing, signals, positive reinforcement

* Presents a complete lesson within an actual . techniques, and correction procedures.

classroom.
Whether you are a new or veteran Direct Instrqction user, these tapes
can help improved your daily instruction. ..

Corrective Reading Reading Mastery
3 Tape Series $259.00 3 Tape Series only $289.00
Decoding A only $89.00 Reading Mastery Is sold only as a set.
Decoding B1 only $89.00
Comprehension A only $89.00

Order Form; ltem Quantity Total

Name

School

Address

Handling (34.00 per single tape, $8.00 per set)

Phone : Grand Total
Method of payment: Checlt enclosed Purchase QOrder #
Mail to: ' J/P Associates, Inc,

8719 Radburn Drive

Baldwinsville, NY 13027
(315) 638-1823
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ADI presents. . .

Vipeo TrainiNg PROGRAM FOR IEFFECTIVE

These 3 lessons show skilled teachers demonstrating effective teaching tech-
nigues with a variety of students and a range 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 illustrate effective use of Direct
Instruction technigues. 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 skills presented. Skills are reviewed cumulatively throughout the
lessons.

Overview of Lessons:

Lesson 1, Pacing and Signaling (25 minutes)

o Presenting scripted material with enthusiasm

e 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 Setting clear behavioral and academic expectations

» Providing consistent feedback
o Using group management systems 10 increase student motivation

Lesson 3, Corrections {30 minutes)

o Correcting errors immediately and gffectively

s Using a standardized correction procedure to remediate student errors, regardiess of
instructional materials

Cost: $75.00 per lesson (includes trainer guide and 1 workbook)
$200.00 for set of three lessons
$10.00 per extra workpook (contains all 3 lessons)

To ovder, send your check or purchase order to:

Association for Direct instruction
P.O. Box 10252
Eugene, OR. 97440
(503) 485-1293
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TERIALS PRICE LIST

Direct Instruction Reading (Revised)

Douglas Carnine, Jerry Silbert & Edward J. Kameenui
Membership Price $32.00 | List Price $40.00

Direct Instruction Mathematics (Revised)

Jerry Silbert, Douglas Carnine & Marcy Stein
Membership Price $32.00 List Price $40.00

?’each Your Child To Read in 100 Easy Lessons

Siegfried Engelmann, P. Haddox & E. Brunner
Membership Price $13.50 List Price $17.00

Generalized Compliance Training

Siegfried Engelmann & Geoff Colvin
Membership Price $16.00 | List Price $20.00

Structuring Classrooms for Academic Success

S. Paine, J. Radicchi, L. Rosellini, L. Deutchman, C. Darch
Membership Price $11.00 List Price $14.00

Members of the Association for Direct Instruction may purchase copies of the

materials listed above at the Membership price. Shipping charges are $1.50 per
book for 1-5 books and $1.00 per book for orders of 6 or more. Orders are to be paid-
in U.S. Funds, in advance. Purchase orders are also accepted. Please allow 4 weeks
for delivery.

ADI cannot provide copies for entire classes nor can we provide desk cdpies. All

such requests must be made to the publisher of the specific book.

SEND YOUR CHECK OR PURCHASE ORDER TO:
Association for Direct Instruction
P.O. Box 10252
Eugene, OR. 97440
(503) 485-1293
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Tidewater Direct Instruction and Effective Schools Conferen

June 2427, 1991 - Norfolk, Virginia
For information contact: Frank Glenn
' S.RA.
PO Box 26057
Richmond, VA. 23260

7¢th Annual Atlantic Coast Conference on Direct Instruction and

Effective Teaching

July 1619, 1991 - Rehoboth Beach, Delaware
For information contact: Patrice Riggin
Atlantic Coast Association for Direct Instruction
PO Box 997
Rehoboth Beach, DE. 19971

Gth Annual Direct Instruction Institute

July 29-31, 1991 - Salt Lake City, Utah
For information contact: Bryan Wickman
Association for Direct Instruction
PO Box 10252
Eugene, OR. 97440

17th Annual Eugene Direct Instruction Conference

August 5-9, 1991 + Eugene, Oregon
For information contact: Bryan Wickman
Association for Direct Instruction
PO Box 10252
Eugene, OR. 07440

11th Annual Kalamazoo Direct Instruction Conference

August 12-15, Kalamazoo, Michigan
For information contact: Division of Continuing Education
Conferences and Institutes
Western Michigan University
Kalamazoo, MI. 49001

2nd Annual Wisconsin Direct Instruction Conference

August 12-14, Madison, Wisconsin
For information contact: Dr. Sara Tarver
Wisconsin Advocates for Direct Instruction
University of Wisconsin-Madison '

Madison, WI. 53706

4th Annual Eastern Pennsylvania Conference on Direct Instruction

August 16-21, 1991 + Reading, Pennsylvania
For information contact: Kit Smith
Burks County Intermediate Unit
1111 Commons Blvd.

Reading, PA 19605
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Plan Now to Attend...

New Sessions ¢ Keynote Speakers
College Credit Available - Special Room Rates

The Association for Direct Instruction is pleased to announce the 6th Annual Salt Lake City
Direct Instruction Institute. The Institute will be held at the Salt Lake City Hilton Hotel, in downtown
Salt Lake City. In response to feedback from trainers and past participants we have modified the
content and schedule for 1991,

New features include:

e Daily keynote speakers offering a new perspective on Direct Instruction and how it inter-
faces with other trends in education:;

¢ Many new sessions, including training on the new Language Arts series, Reasoning and
Writing and the new math series, Connecting Math Concepts.

If you haven't altend the Salt Lake City Institute before, please join us this year. If you have
attended before, please come back. We are looking forward to an exciting Institute.

Monday Tuesday ‘ Wednesday
Keynotes (8:30-9:15, Daily)
Siegfried Engelmann Linda Youngmayr _ Geoff Colvin
Direct Instruction Filling the wHOLE in Management as an
Fact and Fantasy Whole Language Instructional Tool

A Sessnons (Monday & Tuesday, 9:30-12:00; Wednesday, 9:30-11: :00)
WN2E Advanced Teaching Techniques ® Susie Wayne
Supervnsson of Staff e Linda Youngmayr
il Managing Behavior Disorders and Serious Emotional Disturbances e Geoff Colvin
M=% Curriculum Based Measurement and Direct Instruction ¢ Tracey Hall _
IMI3WE Reasoning and Writing A-C e Karen Davis
Advanced and Corrective Arithmetic « Bernie Kelly

B Sessions (Monday & Tuesday, 1:30-4:00; Wednesday, 11:15-1:00)
Teaching the Corrective Reader » Susie Wayne
‘Reading | & i ® Linda Youngmayr
1 Creating Schoolwide Behavior Management Systems * Geoff Colvin
g Design of Instruction e Tracey Half
(=il Connecting Math Concepts ¢ Bernie Kelly
Head:ng ill-VI = Pepe Quintero
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(1991 Edition)

« Grades1-3
. Emphasizesthe connections amongmath concepts

. Organizes lessons by related strands, not singie
topics

+ Gives both guided and independent practice
. Places strong emphasis on problem solving

Important benefits for siudents and teachers

Connecting Math Concepts is designed to ensure that all
students (not just some) will learn higher-order thinking
_ and mathematies. What's more, they will apply what they
know in a variety of meaningful activities as they learn to
think and problem solve.

Develops important relationships among math concepts

The program establishes relationships among concepts
and their application. Connecting Math Concepts intro-
duces concepts at a reasonable rate and provides system-
atic, continuous review so that students learh, remember,
and integrate the concepts they are taught.

Lots of ideas for applications axtensions, and manipuiatives
Suggested Application /Extension Activities are provided
in every lesson. These include problem-solving activities,
games, and cooperative learning activities. The program
incorporates suggestions for manipulative materials o
introduce, reinforce, or expand the concepts taught.

Tested materials that really work
Connecting Math Concepts was field-tested in a variety of
classrooms across the United States. The authors carefully
reviewed teacher critiques and student performance on
every lesson and based extensive revisions on this feed-
back.

Connecting Math Concepts, Levei A

Level A builds on the aspect of mathematics that is most
familiar to child ren—counting. Thelessons extend count-
ing to a small set of facts and uses these to teach the basics
of mathematies: addition and subtraction, their relation-
ship to each other, and the concepts of moreand less, place
value, problem solving, estimation, money, and measure-
ment.

Connecling Math Concepts, Lavel B

Level B teaches place value, relationships and facts of
addition and subtraction, mental arithmetic, problem
solving, measurement, money, column addition and col-
umn subtraction, geometry, multiplication, and data col-
lection and analysis.

hnecting Math Concepts, Levels A, B,C

Connecting Math Concepts, Lsvei C

In Level C, students learn a variety of problem-solving
strategies for situations involving classification, compari-
son, addition and subtraction actions, multiplication and
division, and even multistep problems. Key relationships
are developed, such as multiplication and divisien, divi-
sion and fractions, multiplication and additien, area and
volume. Instruction covers place value, geometry, estima-
tion, calculator use, measurement, money, and statistics.
Concepts and computation skills are also taught for bor-
rowing, multiplication, division, and fractions.

Authors
Siegfried Engelmann and Douglas Carnine

Compenents

Complete Set of Teacher Materials for each level contains
1 Teacher's Guide, 1 Teacher Presentation Book, and a
separate Answer Key. Student Materials for Levels A and
B consist of 2 Student Workbooks. Student Materials for
Level C consist of 1 Student Workbook and 1 Student
Textbook. Student materials must be ordered separately.

Connecting Math Concepts, Level A

Grade 1 {Avallabie fate summer 1991)

7.15628 Level A Connecting Math Concepts
Complete Set of Teacher Materials

Net Price
£150.00

7-15623 Level A Student Workbook 1 (pkg.5) 2475
7-15625 Level A Student Workbook 2 (pkg-5)  24.79
715626 Additional Level A Teacher Guide 12.00
Connecting Math Concepts, Level B

Grade 2 (Avallable late summer 1991)

7.15638 Level B Connecting Math Concepts ~ 150.00

Complete Set of Teacher Materials ‘

7-15633 Level B Student Workbook 1 (pkg-5)  24.75

7-15635 Level B Student Workbook 2 (pkg. 5) 2475

7.15636 Additional Level B Teacher Guide 2.00
Connacting Math Concepls, Leval C

Grade 3 (Available late summer 1991) ‘
7.15657 Level C Connecting Math Concepts ~ 150.00

Complete Set of Teacher Materials |

7.15653 Level C Student Workbook (pkg. 5 24,75
715654 Level C Student Text 15.00
7-15655 12.00

Additional Level C Teacher Guide

155 North Wacker Drive
Chicago, IL 60806
To order, call 1.800-621-0476.

_
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Reasoning and Writing, Levels A, B
(1991 Edition)

+ Grades K-3

+  New language arts program grounds writing
skills in thinking skills.

+ Teaches the most lmportant'and generalizable
foundatlan strategles for llteracy.

+  Sirong applicatlons orientatlon makes all
activities meaningtul.

Lays the loundations on which all literacy depands

Reasoning and Writing builds the foundations of literacy form the
ground up. Starting at therewriting stage (End of kindergarten or
in grade 1), the program buildslanguage and reasoning skills that
will prepare students not only for writing, but also for reading—
and every area of school endeavor. by grade 3, students are fully
engaged in writing process and capable of revising their own
work for clarity and correctness.

Track sequencing develops skills continuously

Within each lesson, students work on skills and concepts drawn
from three to five different tracks. as they work on new material
in small, easy steps, they continue to apply skiils and concepls
learned earlier. Reinforcement is continuous.

Fully fieid tested and verlfied for effectivaness

Reasoning and Writing is a classroom-developed program in
which every activity has been proven successfui. Leve] A is
available now, Levels B and C will become available by summer
of 1991, Research continues on grades 4, 5 and 6—to be available
soon! :

Reasoning and Writing, Lavel A

Develops higher erder thinking skilfs through predictable storles
Level A develops higher-order thinking skills and puts them to
work in stories that are read to the children. The stories are the
motivational core of the program. Predictable structures and
characters with memorable traits draw learners in. Studentslearn
how to recognize story problems, anticipate characters’ reactions,
predict outcomes, and recognize story grammars. Verbal creativ-
ity takes both oral and written forms. Student tell their own
alternative endings for stories. They act out plays that place e their
favorite characters in new situations. They begin the process of
writing sentences and stories.

Skills in include classification, sequence recognition, and im-
portant verbal-reasoning categories such as trueffalse, iffthen, allf
some/none, and others. All concepts are integrated into the stories.
The program leads children toward verbal inventiveness, the
capacity for logical deduction, cooperation in group writing and
acting projects, an understanding of story patterns, and ability to
focus on a story patterns, and ability to focus on a story’s central
issues.

Reasoning and Writing, Lavel B

Expands reasoning skills and adds new languags concepts
Level B expands the strategies taught in Level A. Again, thinking
skills introduced through simple activities are developed and
used in storjes—stories that blend laughter with learning. Stu-
dentslearn to construct and complete deductions and use facts or
clues to eliminate possibilities, Besides generalized thinking
skills, students also begin to attend to basic precepts of clear
writing, such as the need for clear pronoun referents.
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Reasoning and WHiing, Level C _

Puts Increased emphasls on wrltten outcomes

Level Cintroduces more extensive writingactivities. All nctivities
are structured to assure students of success. At the same time,
students develop important grammatical understandings and
learn conventions of correctness. They learn to express them-
selves in complete sentences, for example, and to recognize sub-
jects, predicates, and pronouns.

Writing is presented as an ongolng process that includes draft-
ing, revising, and editing for clarity—always keeping the reader
and thereader’s questions in mind. By the end oflevel C, students
are writing relatively long story completions, and are revising
their own work.

Authors
Siegfried Engelmann, Karen Lou Seitz Davis, Ann Arbogast, and
Jerry Silbert.

Compenents

Complete set of teacher materials for Level A contains 1 Teacher's
guide and 1 Teacher Presentation Book. Set of Teacher Materials
for Levels B and C contains 1 Teacher’s Guide, 1 Teacher Presen-
tation Book, and a separate Answer Book. Student Materials for
Levels A and B include two student Workbooks, Student Materi-
als for Level C include 1 Workbook and a Textbook.

Reasoning and Writing, Level A

(Grades K-1) Net Price
7-15702  Level A Reasoning and Writing

Complete Set of Teacher Materials $90.00
7-15707  Additional Level A Teacher’s Guide 12.400
7-15704  Level A Student Workbook 1, pkg. of 5 20.50
7-15706  Level A Student Workbook 2, pkg.of 5 20.50
Reasoning and Writlng, Leval B
(Grade 2—Avallable late summer 1991)
7-15712  Level B Reasoning and Writing

Complete Set of Teacher Materials 90.00
7-15717  Additional Level B Teacher's Guide 12.00
7-15714  Level B Student Workbook 1, pkg.of 5 20.50
7-15716  Level B Student Workbook 2, pkg,. of 5 20,50
Reasoning and Writing, Lavel C
(Grade 3-Available [ata summer 1991)
7-15727  Level C Reasoning and Wriling

Complete Set of Teacher Materials 95.00
7-15726  Additional Level C Teacher’s Guide 12.00
7-15724  Level C Student Workbook, pkg. of 5 23.75
7-15725  Level C Student Textbook 14.50

Macmillan/McGraw-Hilt

155 North Wacker Drive
Chicago, IL 60606
To order, call 1-800-621-0478.




The ADI Board of Directors is pleased to announce that Morningstar
Software, Inc. is offering a discount on their products to ADI Members.

Morning Star Language Arts: List Price $90.00 Member Price $76.50
Morning Star Math Facts II: List Price $110.00Member Price $93.50

Discover what other DI professionals are saying about Morning Star
products. . .

*I have used Morning Star software in my teacher training classes as some of the best examples of sofrware
that could be used with children with learning problems. The software is appealing because it includes many

desirable features that allow the teacher to meet individual needs.”

Mary Gleason
Assistant Professor-Coardinater of Teacher Training Program
University of Oregon, Eugene, Oregon

“Morning Star software is an excellent reflection of Direct Instruction principles that do not appear in any
other software products. The programs will be invaluable to teachers seeking well-designed, technologically
based materials.”

Sam Miller

Visiting Professor
Utah State University, Logan, Utah

“1 like Math Facts because the design is clean, crisp, elegant and follows the principles of Direct Instruction.

The program can be used as a supplement for any basal series. The program is both teacher and student
friendly.”

Ed Schaeffer
Founder, Atlantic Coast ADI
Lewes, Delaware

To order or preview these materials contact:

Morning Star, Inc.
PO Box 5364
Madison, WI. 53705
1-800-533-0445
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P.O. Box 10252 U.S. Postage Paid
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Join the Association for Direct Instruction

Membership Options:

A) Regular Membership: $15.00 per year (includes one year of DI NEWS and a 20% discount on AD]
sponsered items and events),

B) Student Membership: $7.00 per year (includes one year of D/ NEWS and a 40% discount on ADI
sponsored items and events).

C) Sustaining Membership: $30.00 or more per year {includes regular membership privileges and
recognition of your support in the DI NEWS).

D} Institutional Membership: $50.00 per year {includes 5 subscriptions to the D/ NEWS and member-
ship privileges for 5 staff people).

E) Dif NEWS Subscription only: $7.00 per year (outside North America and Hawaii $10.00 per year).

ADI sponsored products and events include books and other materials published or marketed by
the Association for Direct Instruction. The ADINEWS is published 4 times a year (Fall, Winter, Spring
and Summery}.

To join the Association, complete the bottom portion of this form and mail it, with your check or
Purchase Order (in U.S. funds) 1o the Association for Direct Instruction.

Check one:
| wish {o become an Association member. Please enroll me as a:

Regular Member ($15.00 annualily)

Student Member ($7.00 annually)

Sustaining Member ($30.00 or more annually)

Institutional Membership ($50.00 annually)

| wish to subscribe to the DI NEWS only ($7.00 annually; $10.00 outside North America & Hawaii)

Name:
Address:

City, State, Zip:
Phone:

School District or Agency:

Position:
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