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The Center

The Center for Social Organization of Schoo¥§ has two primary objectives:
to develop a scientific knowledge of how schools affect their students, and
to use this knowledge to develop better school practices and organization.

The Center works through three research programs to achieve its objectives.

The School Organization Program investigates how school and classroom organi-

zation affects student learning and other outcomes. Current studies focus on
parental involvement, microcomputers, use of time in schools, cooperative

learning, and other organizational factors. The Education and Work Program

examines the relationsbip between schooling and students' later-life occupational
and educational success. Current projects include studies of the competencies
required in the workplace, the sources of training and experience that lead to
employment, college students' major field choices, and employmen; of urban

minority youth. The Schools and Delinquency Program researches the problem of

crime, violencé, vandalism, and disorder in schools and the role that schools
play in delinquency. Ongoing studié; address the need to develop é strong
theory of delinquent behavior while examining school effects on delinquency aad
evaluating delinquency prevention programs in and outside of schools.

The Center also supports a Fellowships in Education Research program that

provides opportunities for talented young researchers to conduct and publish
significant research and encourages the participation of women and minorities
in research on education.

Tnis report, prepared by the School Organization Program, examines how
educational research contributes to instructional improvement. The teport
advocates a "component-building" program of research consisting of field
experiments on classroom practices that are separate in themsélves, but areu

or could become components. of complete programs.
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Abstract

This paper proposes that component-building research on practical
issues of instructional design can make a substantial contribution to
research-based school improvement. .

Compdnent-ﬁuilding research consists of rigorous within-school experi~
ments that test various components of instructioq f;r effects on student
achievement. The experiments would address the practical issues that teachers
and principals face each year ~-~ for example, should homework be given
every day, should films be used more or less often, should a school use a
reward~for~effort or cénéinuous progress grading system, should students be
~regrouped for math instruction, and so on. N

A large number of such rigorous studies conducted by teachers, prihcipals,'
and researchers could produce a science of instructional design. Complete

programs of effective instruction could be developed by combining components

that are proved to increase student achievement.
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Component Building:
A Strategy for Research—Based Instructional Improvement

Because education is an applied field, one important task of eﬁucational
researchers is to conduct research directed at identifying specific instruc~
tioﬁal practices that teachers may use to increase their students’ achieve-
ment. Researchers are often asked questions about many of the basic instruc—
tional decisions teachers must make in preparing a lesson or course. For
example, researchers might be asked whether it is better (in a particular sub-
ject) to teach a single lesson to the entire class, to teach different lessons
to homogeneous subgroups, or to give students individualized materials (SUéh

as programmed instructional materials) to complete at their own rates. Is it

more conducive to achievement to allow students to work with each other or to

" forbid them to do so? Should students be gr@aed on a curve, against preset

standards, based on improvement or effort, or should they not be graded at
all? How frequently should quizzes and tests be given? What sort of ques-
tionning strategies and corrective feedback'should teachers use? What is the
best pace of instruction, and how should pace be set? How important is regu-
larly assigned homework? How much choice should students have about what the&
study and how they do so? Is it better to challenge students with difficult

problems or to let them experience frequent success by giving them easy prob~

lems?

Researchers and others interested in improvement of instructional methods
must consider these and other questions when they set out to create new
instructional programs, to look for effective practices in current use, or to
make recommendations to teachers about how they should teach to maximize stu-

dent achievement. These questions relate to what can be called the alterable
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élements of classroom instruction; they are all practices or policies that are

(at least in principle) within the span of control of individual teachers.

There are also many school-level or district—~level policies or practices that

A
A

may impact on student achievement, and §9h001~ and district~level decisions
\
(such as allocation of resources and staé{, grading or promotion standards,
bussing or mainstreaming policies, and so\ n) certainly may expand or contract
the range of practicable alternatives for E?e teacher. However, it is useful
to restrict attention for the moment to practices available to the classroom
-
teacher, and to ask whether we can build a science of classroom instruction
based on a few broad assumptions abo&t the characteristics and resources of
the vast majority of elementary and secondary classrooms: twenty to forty
students with moderate to extreme heterogeneity in preparedness, ability, and
experience in the subject at hand; one teacher, perhaps (rarely) with an aide
or regular volunteers; reasonably adequate books and other curriculum materi-

als and supplies; and minimal to moderate discret.ionary funds for special

materials or activities.

Assuming even the most minimal level of resources, the range of alternative
means of organizing the classroom for instruction is quite wide. However, the

consequences of choosing each option are poorly understood and probably quite

complex, as they may interact with other features of classroom organization

»

and student, teacher, and school characterigtics. For example, an optimum
instructional pace might be different in a heterogeneous class than in a homo-
geneous one, might be different in a class'using some form of individualiza-~
tion than in one using whole class instruction, and mightxbe different in a
secondary mathematics class than in an elementary social studies class. Also,

learning is not thé only important outcome of schooling. If it turned out

that caning or public ridicule of low achievers were an effective means of

J
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motivating students to learn, we would (we should) still reject these strage-
gies because they would not create the kind of setting in which we would like
to have children socialized. An instructional method that improved students”
self-esteem, behavior, or race relations might be justifiably used if it had
no negative effects on student achievement as compared to traditional or
state~of~the-art instructional methods.

Alterable Elements of Classroom Organization

However, restricting our attention to learning outcomes as the measure of
instructional effectiveness, it is useful to have an overall framework of alt—
erable elements of classroom organization to conceptualize the many alterna-

tives (discussed above) for presenting instruction. Carroll (1963), in his

' proposed that five elements were involved

classic "model of school learning,'
in predicting students” rates of learning. These were as follows (Carroll,

1963, p. 729):

1. Aptitude. The amount of time needed to learn the task under optimal

instructional conditions;

2. Abiiity to understand instruction;

3. Perseverance. The amount of time the learner is willing to engage

actively in learning;
4., Opportunity. Time allowed for learning; and

5. Quality of Instruction. The degree to which instruction is presented

so that it will not require additional timedkor mastery beyond that required

in view of aptitude.




N

Carroll”s model, in particular itg empﬁasis on the relationship between
time spent leaining to time needed ‘to learn, has guided ﬁuch of the study of
instructional dimensions in the past decade. However, its usefulness for
understanding the alterable elements of classroom organization is limited by
its mix of elements internal to students (e.g., aptitude)>whiéh are difficult
to affect in the short run, and elements external to students (e.g., quality
of instruction) that are under the control of the teacher or school and are

therefore alterable elaments of -instruction.

I would propose four critical dimensions of classroom organization as the

alterable elements of classroom organization implied in Carroll”s model.

1. Quality of Instruction. The degree to which the proper information or
skills are presented to students in an appropriate form and sequence. This is

directly from Carroll”s model.

2. Aporoprsiate Level of Instruction. The degree to which students have

the prerequisite skills to understand the material presented to them (from
Carroll”s "ability to understand instruction") but have not already learned
it. Obviously, if students have already learned what the teacher is teaching,

or do not have the prerequisite skills to learn it, the instruction is inef-

fective in producing learning gains. .

3. Incentive. The degree to which students are motivated to work on

instructional tasks {(Carroil”s "persistance") and to retain what is taught.

4, Time. The Jdegree to which students are given adequate time to learn

what is taught (Carroll”s "opportunity').

What is important about these four elements is that all four must be ade-

1i
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quate if learning is to take place. For example, no amount of incentive to

LY
learn will matter if the material being presented is wrong or useless, if stu-
dents do not have the prerequisite skil's or have already learned the mater-~
ial, or if students do not have enough time to learn the material. If stu~
dents are unmotivated to learn what i; taught, the other elements will make no

difference, and so on.

It is ﬁardly revélutionary to suggest that students will learn appropri-
ately presented material most efficiently if they are motivated, have the
prerequisite skills, have not already learned what is being taught, and have
adequate time in which to learn it. However, I would argue that\some of the
great disappointments in research relating to instructional improvement stem

from a failure to simultaneously consider all four of these criteria.

For example, consider the case of programmed instruction. Programmed
iustruction was primarily developed to solve the problem of differences in
student learning rates and levels of prior knowledge by allowing students to
work on materials at their own levels and rates. Programmed instruction is
thus probably very effective in assuring that students have the prerequisite
skills for whatever they are learning and that they do not waste their time on
material they already know. Students have as much time as they need to learn
the material, so adequate time is not a problem. The programmed materials
themselves are carefully constructed ard piloted, so content should not be a
problem. Despite these strengths, reviews of the effects of programmed
instruction on student achievement (eg., Ebeling, 198l; Jamison, Suppes, &
Wells, 1974; Miller, 1976; Thompson, 1975; Zoll, 1969) uniformly conclude that

programmed instruction is rarely superior to traditional methods in promoting

student achievement.
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There are three probable flaws in programmed instructign that could account
for these disdppointing findings. One is in the area of incentive. Teachers
report that programmed instruction can be brring for studeats (see, for exam-
ﬁie, Ke?ler and Randall, 1977). rE'here is often little reason for students to
want to make rapid progress in their programmed workbooks or to want to main-,
tain a high degree of accuracy. Programmed instruction isolates students from
one another and from the iteacher; if a teacher used his or her time very
efficiently during a fifty-minute period, he or she could visit with each stu-
dent in a class of twenty-five an average of only two minutes per day, most of

R}
which would be required for checking materials rather than for teaching or

encouragement. Yet record-keeping and other management activities require

-
. -

much teacher time, reducing time for teacher-student interaction still

-
) -

further. Teacher-student interaction is the source of some of the incentive

-

to learn in traditionally structured classrooms that may be lacking in pro-

grammed instruction. ) .

Y

While programmed instruction“may provide plentifql éime for students to
learn from tﬁeir instructional m;terials, rates of 1éarning may be reduééd by
the need fo; students to spenﬁ much time involved in management-related activ-
ities. If students are poorly motivated to work on their programmed materi-

als, this may result in losses of time-on~task. Thus, programmed instruction

may not create conditions for optimal use of time.

Another possible flaw of programmed instruction is in the area of quality
of instruction. It‘may be tha; many students learn poorly from print materi-
als alone, but need verbal instruction in addition to or instead of print
materials. This is partigalarly likely to be true of poor readers or other

low achievers. Programmed instruction may not provide adequate opportunities

| 13
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for corrective feedback, as when students need re-explanation of concepts they
did not grasp from‘the programmed materials. The time needed for management-
related activities may reduce or eliminate tige for direct instruction, cor-
rective feedback, or other concept~related (as opposed to management-related

-

activities) interaction with a teacher.

Thus, even though programmed instruction seems to solve some of the most
critical problems of group instruction, it apparently creates enough new prob~
lems to cancel out its benefits. What it gains in providing appropriate lev~-
"éls of instruction and plentiful, flexible time, it might lose in incentive,

time lost to management-related activities, and quality of instruction.

o

There is no inherent reason théffbfbg;ammed instruction must have the prob-

lems listed Jaove. For example, there are at least two new ﬁ}og;ams that use
programmed instructional materials but also use classroom organizational meth-
ods that are gpecific%lly design;d'ié remedy the limitations of this approach.
One is Wang”s (1982) Adaptive Instruction program,hwhich attempts to solve the
(presumed) incentive problem by allowing students fo choose their own schedule
of activities and by interspersing high~interest activities with more routine
work. It attempts to increase direct teaching time (and improve quality of
instruciion) by the use of aides and/or team teaching, and by having some stu-
dents do work that requires little teacher direction while others work in
small groups with the teacher. Another new programmed instruction method is

the Team Assisted Individualization (TAI) program (Slavin, Leavey, & Madden,

in press), in which students work in heterogenous teams on individualized

materials. TAI confronts the incentive problems of prBéramméd instruction by

having students work toward team scores based on the number of units completed

by all team members each week and the dg;ﬁf5c§ bf7their final tests. The

s . - hd

i




teams who meet preset criteria receive certificates and special privileges.

This team score system is hypothesized to create within~team pressures toward

high achievement. TAI is designed to pllow for more direct teaching time

without requiring an aide of team teacher by having students check all of each
others” work. The teacher meets with homogeneous math groups to provide.

direct instruction while the other students continue with their programmed
instructional materials. The teacher is involved in the cycle of activities
relating to the individualized materials only when students fail to pass any

of several mastery checks, which is rare.

Probably because of their attention to motivation and direct instruction,
both the Adaptive Instruction model (Wang, 1982) and the TAI model (Slavin,
Leavey, & Madden, 1983, in press) have ﬁad positive effects on student
achievegent as compared to traditionally taught control groups. This research
gives some indication that programmed instruction is not inherently unworkable
or ineffective, but can be made workable and effective by the use of classroom

N

organizational elements designed to enhance motivation and increase direct

instructional time.

A more recent disappointment in educational research is research on time-
on~task. It seems.obvious that the more time students have to learn, and the
more time they actually spend learning, the more they will achieve, and in
fact studies of the relationship between time and learning do tend to show a

positive correlation between these measures, controlling for prior achievement

or ability. However, the positive relationship tends to be so small that it

often fails to achieve statistical significance, much less substantive impor-

e -

tance. Researchers have rarely found a significant effect on achievement on

such gross measures of available time as the number of hours in the school day




or days in the school year (see Frederick & Walberg, 1980; Karweit, 1976).
ﬁven using the more proximate measure of the number of minutes students actu-
ally spend on-task, the Beginning Teacher Evaluation Study (Marliave, Fisher,
& Dishaw, 1978) found significant effects of time-on—task on achievement at
the fifth grade level, but not at the second grade level? None of their ana-~
lyses‘of the effect of engaged minutes on task accounted uniquely for more
than one percent of the variance in total reading or math performance, cont-
rolling for pretests.<*> In a similar study, Karweit and Slavin (1981) found a
significant effect of engaged minutes on mathematics achievement in grades
2-3, but not in grades 4~5, the reverse of the BTES findings; but again, no
analyses uniquely accounted for more than two percent of the variance in post-
test scores, controlling for pretests. The frequently citea Lahaderne (1968)
study found statistically significant effects of attentiveness on achievement,

partialling out IQ, in only three of eight analyses, and these effect sizes

were small.

These weak and inconsistent effects were found even though the classes in

‘these three studies (and others) varied markedly in time allocated to instruc~

tion, and even though student ability differences within classes, which are
strongly relafed to engaged time, could not be completely controlled out, pro-
bably inflating the size of the findings. Between-class analyses, which are

less contaminated by student ability differences and more focused on classroom

<*> There is a widespread belief that the BTES study did show strong effects
of time-on-task on achievement (see, for example, Denham & Lieberman, 1980).
However, the somewhat stronger effects usually reported for the BTES are for a
composite measure called "Academic Learning Time," or ALT, which includes
"percent of correct responses' to questions posed in class, largely a measure
of student ability rather than a time-on-task measure. See Burstein (1980),
Karweit (1982), and Karweit and Slavin (1981) for critiques of the BTES find-
ings.

16
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practices, were conducted in the BTES study (Marliave, Fisher, & Dishaw,
1978); no statistically significant effects of allocated time or engagement

rate on achievement were found at either grade level.

How could engaged time have such a small impact on learning? The answer
probably lies in the fact that studies of time-on-task rarely consider the

other elements that I am arguing must be adequately implemented if 1earning igk

to take place; quality of instruction, appropriate level of instruction, a%éﬂ“ :
incentive. In pfrticular, I would expect that the failure to find large - 15“13 T
effects of time-On-task‘on learning is due to a failure of the model liﬂking

these variables to adequately consider the role of appr@priate level of

instruction. When a teacher teaches some unit of information, there is an

excellgnt chance that some proportion of the students in the class already

know the information, and that others do not have the prerequisite skills to

learn ;t in the time allowed. This is particularly likely to be problematic

in such subjects as reading and math, where learning of most skills depends on

mastery of prerequisite‘skills. If a teacher speads three periods teaching

students how to divide two~digit numbers with remainders in the quotient, some

students are likely to understand how to do the division in the first ten

minutes (if they did not understand it before class). The rest of the

instructional time is largely wasted for them. Other students, who perhgps

-

never understood how to divide two digits without remainders in the quotient,

will not be able to divide with remainders at the end of\the three-period les- .
son. Their ins}ructional time is thus also wasted. In fact, the only stu-

dents for whom time would be strongly associated with learning are those who

require 2-3 days (but no more) to learn the skill. Hé;ever, averaging the

effect of instructional time for such students with the (minimal) effect for

v

rapid-mastery students and students who never master the material apparently

17




leaves a very small positive effect of time on learning (see Karweit, 1978,

1982; Karweit & Slavin, 1981, for more on this topic).

- It is not my purpose in this discussion to go into a detailed analysis of
research on programmed instruction, time~on~task, or oth;r topics. I am using
these examples to illustrate the importance in research on classroom instruc-
tion of simultaneously considering ;11 four of the alterable elements of
classroom organization outlined earlier in this paper: quality of instruc~
tion, a propriate levels of instruction, incentive, and time.

Traditional Approaches to Instructional Improvement:

e .

Master Teacher and Master Developer Research

-

Rosenshine (1982a) has made an interesting distinction between two current

approaches to instructional improvement: the "master teacher" approach and
the "master developer" approach. The "master t;acher" approach, best repre-
s;nted S& process—product research (see Brophy, 1979), is essentially a search
for the methods used by teachers whose classes show the greatest gains in
achievement over some period of time, often several successive years. Thése
teachers” practices are observed, and compaged to those of teachers whése .

classes make only average gains. The "master developer,” on the other hand, ,

creates a new instructional method out of whole cloth, usually based on well-

established psychological or pedogogical principles. Examples of the prod?cts
of such "master developers" are Mastery Learning (Block and Andergon, 1975),
DISTAR (Becker & Carnine, 1980), the Missouri Mathematics Effectiveness Pro-

. ject (Good & Grouws, 1979), the First Grade Reading Program (Anderson, Evert-
son, & Brophy, 1979), Programmed Instruction (Glaser, 1965), the Exemplary

Center for Reading Instruction (Rosenshine, 1982b), Adaptive Instruction

(Kang, 1982), Student Team Learning (Slavin, 1980), and Team Assisted Indivi-

.



dualization (Slavin, Leavey, & Madden, 1982). Each of these is a well
thought-out, complete instructicnal program that is used in schools as such,

not as a set of principles of instructional organization.

" Where educational research has a direct impact on instructional practice,

it is usually a result of either "master, teacher" or "master developer"
research. The impact of "master teacher" r;search usually shows up as a set
of principles t;achers try to follow, which they often encounter in teaching
methods texts or other publications or from local in-service workshops, while
the "master developer" programs are more typically implemented as complete
programs that a district purchases or adopts. Sometimes "master developer"
programs, such as the Good and Grouws (1979) and Anderson et al. (1979) pro-
grams, are based directly an the findings of "master teacher" (process-pro-
duct) research, and it is often the case that general principles of effective
instruction are drawn f;om sﬁch spEcific "master developer" programs as DISTAR
(see, for example, Stallings and Kaskowitz, 1974). However, while "master

-

teacher" and "master developer" strategies draw upon and énrich one another,

their modes of inquiry and applications to instructional improvement are quite

distiqct.

-

Each of'these approaches to research-based school improvement has its limi-
tations. The "master teacher" research is inherently correlational, w@}?h
means -that we can never be sure that the."master‘teachers" are in fact good
models. It is always possible that they§have good 8tudent§, who in turn make
them look good. No amount of statistical control can, for example, completely
isolate teacher practices associated with high achievement gains when some

teachers have disruptive or unmotivated students while others have well-be-

haved, motivated ones. Some suppcsedly ineffective practices, such as spend-,

.18




ing large amounts of time "maintaining order,” could be required in digruptive

13

e * ¥ R
classes, while supposedly effective practices might be impossible in such e

classes. '"Maintaining a low error rate' is another principle derived from
process-product research that may reflect the fact that high achieving stu-
dents tend to answer questions correctly rather than that asking easy ques-
tions incfeases student achievement.* Also, when we locate effective teacher;,
it is likely that we have located individuals who would do an excellent job
implementing any instructional method. Since the "master teacher" research
tends to produce evidence supporting traditional instructional practices, it
could be argued that effective teachers are just the best implementers of a
particular method (traditionmal instrugtion). Good implementers of any reason-
able instructional method will almost certainly get better résults than poor
implementers of the same method. If all teachers used prograﬁmed instruction,
process—product research would surely find that teachers who did a good job
implementing these programs would get better results than teachers who did a
less adequate job of implementing the programs (see Wang; 1982). However,

this does not imply that programmed instruction per se is an optimal strategy.

Similarly, process-product research should not be read to imply that tradi-
tional methods are optimal just because teachers who implement them best get

the best results.

£y -

Perhaps most importamtly, prescriptions for practice derived from "master

-

LY ‘? . - 3
teacher" research are inherently limited to the range of current widespread

practice. It may well be that the most effective instructional strategies are

s e e S . O s P B L S S B S . O e e e

*In fact, Burstein (1980) reanalyzed the Beginning Teacher Evaluation Study
data concerning this variable and fouad that when apalyzed at the class level
rather than the individual student level, low error rate tended to be nega-—
tively related to achievement gain. '

U
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not used at all or are not used enough to show up in the particular class;ooms
studied in this research. Few of the "master developer" programs would have
ever been found already in existence in a teacher’s repertoire (although most
of the features of Good and Grouws” (1979) Missouri Mathematics Effectiveness
program and Anderson, Evertson, and Brophy”s (1979) First Grade Reading pro-

gram were based on process~product research that identified practices used by

ef fective teachers).

In contrast, research on the "master developer" programs is usually experi-
mental, making direction of causality less of a ;oncern, and these programs
introduce methods that are not necessarily in current use, broadening the
range of classroom instructional alternatives. However, the "master devel-
oper" approach to instructional improvément also has its limitations. One
limitation is that as soon as a method is developed, usually at great expense
and difficulty, the developer h;s a stake in proving its effectiveness. No
matter how rigorous the developer is in evaluating his or heg own program,
many will be suspicious about such evaluations. However, this limitation is

often only temporary, as when a program becomes widely known and used, inde~

pendent evaluations are usually done by others.

Perhaps the most important limitation of the "master developer" approaches
is that these programs are often prematurely solidified, before the various
components of the programs have been independeatly studied. A new instruc-—
tional method is typically developed, piloted, revised, evaluated, and (let us
assume) found to be effective. It is then disseminaved as a complete program.
There is nothing wrong with this; if a program is effective as a complete

package, it is appropriate to disseminate it as such. However, this progres-

sion may add little to a science of classroom organization, as all "master




developer" programs contain many components, any one or combination of which
could explain the effectiveness of the entire program. Some components of any
of these programs are probably useless. ome may even be counter-~productive.
Since we do not know the effects of each component as such, we are ofter una-
. ble to adapt the programs to new uses, to improve them, or to learn from them

in a way that would spark other development or research.

Another Approach to Instructional Improvement: Component Building

I would propose a third approach td research-based instructional improve-
ment, which I will call "component building." What I mean by this is a long
program of field experimental researlh on classroom practices that are or
could become components of complete programs, but are separable elements in

themselves. Some such components wzrth testing in randomized field experi~
d from the "master teacher," or process~

ments would be the principles deriv

product research. Others might be components of the "master developer" pro-
- oy |
|

grams, taken out and evaluated separately.

|
]
I
t

"Component~building" research might focus on the four alterable elements of

{

. . . + . . .
classroom organization discussed earlier in this paper, or others proposed by
!

| .
researchers wiser than I. However, this need not mean that all of these ele-
!
|

programs designed to address these¢ elements should be implemented, and then a

‘ments must be included as factors in component~building research. Instead,
single .component could be evaluat%d by withholding it in some classes while
using it in others. For example,,K let”s tazke the Missouri Mathematics Effec-
. tiveness Program, or MMEP (Good and Grouws, 1979) as a basic model. The

advantage of this particular model is that it is derived from the best of

whole~class (i.e., not sub~groupdd or individualized) traditional instruction,

as most of its features are taken from process-product research comparing the



most effective teachers to less effective ones (Good and Grouws, 1977). The
Good and Grouws model emphasizes a high ratio of &irect teaching to seatwork,
an emphasis on meaning in mathematics instruction, controlled practice before
seatwork, frequent assessment of student learning, checking of seatwork and
homework, daily but brief homework assignments, weekly and monthly reviews, a
rapid pace of instruction, and several class management strategies directed at
increasing time-on—task. Each of these is an alterable component. Some are
so sensible that they may not be worth investigation. For example, it is hard
to argue against effective'managemént strategies. However, many others would
be interesting tg;ggudy. For example, we might wish to train several teachers
to use the ﬁMEP, and then randomly assign some to use a rapid pace of instruc-
tion while others make sure thatAéll students have mastered each skill before
moving on. We might compare the MMEP with brief homework assignments to vari-
ations with no homework or long homework:assignments, and so on. Alterna-
tively, we might compare the MMEP to the same program with added components.
For example, we might wish to Enow whether allowing students to work together
during seatwork increases achievement more than having Fhém work alone, or
whether the use of advance organizers at the beginning of the lesson increases
retention of the material taught, or whether a version of the MMEP that

assigns students to ability-homogeneous math groups is more effective than the

original program.

Of course, T would not propose the MMEP as the only "base" program for com~
ponent-building research. Individualized programs, such as those of Wang
(1982) or Slavin, Leavey, & Madden (in press) could be used as base programs
for investigations directed at improving this type of instruction, and such
subgrouped programs as ECRI (Rosenshine, 1982b) could be used as base programs

for improving instruction involving homogeneous subgroups.
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«

There are three primary advantages of this type of component-building
research., First, by begiﬁning with a well thought out, comprehensive program
that has been shown to be effectivei we can be relatively sure that many of

N
the basic requirements of effective‘ingtruttiqn (such as the four proposed
above) are satisfied, at least to séme degree. ™ This may not be the case in
traditional, untreated classrooms, where some components may appear to make no
difference because something else is missing (fbr example, varying pace might
appear to make no difference if students are upmotivated to learn or are
receiving poor instruction). Second, evaluating components against a base of
a comprehensive program solves’agjimportant problem of field experimental
research: keowing what, the untreated “'control” teachers were really doing.
Finally, the problem of Hawthrone effects are diminished by the fact that all

-

teachers are using a new program,

Of course, I am not proposing that compoent-building become the only form
of research directed at improvement of instructional methods. "Master devel-
oper" research must continue, both to provide new models to use ‘as "bases" for
component—bgilding research and to crystallize new information a§9ut instruc-‘
tional etfectiveness into comprehensive programs that schoolg Ccail use now.
"Master-teacher,”" or process-product research, must continue to suggest compo-
nents worthy of study in field experiments. Laboratory research, including |
brief studies in the field, must also continue to investigate fine-grained

issues difficult to evaluate in unavoidably less well-controlled, longer term

field experiments, and also to propose addltxonal conponents for further

- o h—e - % . — - -

study. However, 1 would maintain that if an 1mportant goal of educational

research is to provide teachers with more effective, practical instructional

-methods, component-building would be the primary route to this goal.
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Examples of Component-Building Research

To Be Done .

Component-building research might best be organized around the alterable
elements described above, or others proposed in the future. This section
briefly describes a few investigations in each of chese areas that might

advance our understanding of the components of effective classroom instruc~

-~

tion, as illustrations of the kind of of research I am proposing.

Research on gquality of instruction might include studies of objectives~

based teaching. For example, we might contrast programs in which teachers are
given broad objectives to be achieved over the course of the year, special
monthly objectives or unit objectives with pre~ and posttests, or special
weekly objectives with pre- and posttests and worksheets provided. Delivery
modes, such as audio-~visual, peer tutoring, and academic games and projects
are ﬁomponents that have been extensively studied, as have such cognitive
structuring strategies as use of advance organizers. One critically importent
issue of quality of instruction is departmentalization, which is being
increasingly used at the elementary level. A presumed effect of departmental-
ization is to have teachers teach the subjects they are most competent to
teach, but departmentalization may entail costs in terms of incentive (as
teachers may have too many students’ to attend to the motivational needs of
each one) and time (as students spend time changing classes). All of curricu-
lum. research, including the timing and sequencing of introducing various

[ 4

skills, falls under the area of quality of instruction.

Providing appropriate levels of instruction is a particularly important

criteripn of effective instruction in class groups that have a range

.

of abilities or skills. Even if teachers had instantaneous information on how
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well students were 1earningAfrcm a whole~class lesson, they would still have
great difficulties meeting diveréent needs. Yet it is hard for teaché;s to
accurately gauge the effects of their instruction on different students, mak-
ing responding to divergent needs even more problematic. However, the alter—
nati;es to whole~class instruction also have sgrious costs in terms of
instructiénal efficiency. 1If subgrouping is useﬁ (e.g., homogeneous readirg
or math groups), students may not effectively use their seatwork time, which
is difficult for the teacher to monitor effectively. Since students in a
class using three groups must spend at least two-thirds of their time working
_on their own, this is a serious problem. Tracking helps reduce student heéer-
'ogeniety, but may create low—track classes that are difficult to teach.
Pull-out programs for iow achievers or for gifted students may help meet the
needs of these student;, but may also cause frequent disruptions. and coerdi-
nati;g instruction'@n the regular class with instruction delivered in, resourc.
rooms and gikted classes is vsry difficult. Corrective instrucéion given in
class to stygents who do not‘iniiially achieve ‘a master& criterion may help
low-achieving stude;ts, but may also‘waste the time of students who did

~

achieve mastery. The problems of programmed instruction were discussed ear-

lier. Thus, the issue of providing appropriate levels of instruction is com~
plex, but each of the approaches discussed above must be.studied as potential
. ’ " A ’ had
solutions to this probleém. For example, if the problem with subgrouping is
identified as the, fact that students use their time hot working with the
teacher inefficiently;, then special methods such as peer monitoring during
that time might be evaluated. If lack of coordination between regular classeb

and resource rooms i& a problem, then programs mandatfng such coordination

must be evaluated, and so on.

* R 0 N ~
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Many problems of incentive stem from the fact that students enter class
with different levels of skills, interest, and ability. Motivation to expend

maximum effort is low when an individual has either a small chance of beiﬁg

rewarded regardless of effort or a .good chance of being rewarded even if the .

individual expends relatively little effort (see Atkinson, 1958; Slavin,
1978). Yet traditional grading systems set up just such a situation. Low
ability or low skilled students have very little chance to achieve high grades

regardless of their effort,‘while high ability or high skilled students can

often obtain high grades. with minimal effort. Such incentive/evaluation meth-

-

ods as rewands-for—iPprovement, rewards—for-progress, and performance con-
tracts are directed toward confronting this probiem. Another potential prob-
lem of grading is that grades (and other feedback) are administered so
infrequently that it is difficult for stuﬁgnts to see the results of a change
in effort or performance level; studie; of frequency of performance feedback
are needed. Also, grades may not be valued by many students. It may be
important to reward school performance by tying it to more potent sources of

rewards, such as parents (by having parents reward students based on regular

school reports), peers (by rewarding students based on the performance of st :‘\x

g )

S

dent learning teams), or non-classroom sources within the school (for examplé, ——

making sports participation contingent on class reports).

' 4

It is possible that the grading system is not as important as day—-to-day

incéntives or rewards. It may be very important how teachers call on stu-

-

dents. Students might pay more attention in class or put more effort into

classwork if they felt they had a good chance of being called on whether .or

-

not they raised their hand. Systems that insure that students will be recog-

nized for knowing answers or doing good work but cannot hide if they do not do

their best may be critical in motivating maximum effort. Formal point systems

. _7

—~
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for in-class behavior and academic performance may be more effective thar

informal praise, but may have offsetting costs in terms of time to administer

them, '

. <

Finally, classroom authority structures may relate to student motivation.
If students have a choice in what they are to do or in what the class does,
they may have more investment in the activity or outcome, but this benefit
could be offset by the time it takes to administer a progfam with many choices
and by the effgct on quality of instruction of 1etti§g students have a role in
deciding what they will study. For example, it may be ha;éer to be sure that
students learn math in a meaningful sequence ik they can choose their math

activities.

’

The total amount of time available for instruction is usually difficult to

3

alter, but the way available time is organized can be varied. For example,

L

o instructional pace is an issue related to time. Is it more effective to teach
many objectives p2r unit time or to teach more slowly to make sure that all .
students are mastering the lessons? Radical reorganizations of time use, such

e
as intensive education (where students study one or two subjects .intensively

for several weeks instead of studying many subjects at the same time), should

be studied, as should such simple interventions as eliminating all interrup-

-

tions by banning use of the loudspeaker and forbidding other interruptions
during instructional periods. Homework is a time-related issue. Assigning
homework increases available time, but checking homework in class may (or may

. . . . ‘s' .
. not) take too much valuable time from instruction to make jt worthwhile:

-

Of course, many of these issues of quality of instruction, appropriate lev-

els of instruction, incentive, and time have been extensively rsearched. How-
. ;

ever, experimental research with random assignment is still rarely seen in

o . . }aég




evaluations of most of these components, and until a component has been stu-
died in well-controlled field experiments, we cannot be certain that we under-
stand éis effects on student achievement. Student ability is sucé a powerful
variable that in correlational research, there is almost always 'a reasonable

chance that practices presumed to increase achievement are instead results of

a ce;tain level of student ability. Differences between teachers also relate
*. ’ N ,‘

strongly to student achievement. No one would take seriously an educational

experiment in which the experimenter allowed teachers to choose which experi-
mental group to be in, or an experiment in which students in oné experimental
group started out much higher in achievement Lhan another., No amount of sta-
tistical control can remove the effects of large differences between teachers
in motivation or ability to use a particular program or large differences bet~
ween students in prior achievement. Yet when we do correlational research on
instryctional programs or practices, we are usually comparing teachers or
schools. who chosé one program or practice to those who chose anothe;, and
there are frequently important pre-existing achievement differences between
students in,schools that would choose one or another program or practice. For
example, a correlational study of computer assisted instruction would be inhe-
rently flawed by the possibility that only schools that could afford computers
and had a commitment to quality instruction would appear in the experlmental"
group, and students in these schools might have done better than oiher stu-

dents (even controlling for prior achievement} whether or not they had compu-

ters.
%

Even when problems of self-~selection and pre-existing achievement differ-
ences are inconsequential, correlational research can point to teaching prac-
tices that may not be easily transferable to teachers not using them. For

example, Kounin (1970) emphasizes "withitness" as a correlate of effective
ple,

) 25 ’ ,
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instruction. Can "withitness" be taught to teachers who are not "with it,"

— .
.

and if so, will the newly "with it" teachers” students gain in achievement?

Perhaps, but this is a question that.can only be res6lvéd inm an expérimental

study.

» .

Experimental Designs for Component—-Building Research

To build a science of instructional design, we will need dozens, perhaps
hundreds of field experiments in school settings examining the alterable ele-

ments of classroom organization. A glance through the major educational

research journals would make oue pessimistic about the chances of this occur-

ring. Field experiments in schools are rare. Many researchers believe that
rigorous field experiments simply cannot be done in schools, or at least can-
not be done without massive resources. There are indeed formidable practical.

aé well as experimental design related obstacles to overcome. However, high-

quality, unbiased research can be done in schools without major expenditures.

-~

. Some research designs suited to this purpose are described below (see also

+

‘Campbell & Stanley, 1963; Kerlinger, 1979; Slavin, in-press).

1. Random Selection of Teachers from among Volunteers. It is often possi-—

1

3

ble to find a group of teachers to volunteer to participate in a research pro-
ject, knowing that they have a 5050 chance of being in the experimental (or
control) group. Onceé a groub.of volunteers i; identified, they can be ran—
domly assigned (e.g., by coin £lip) to experimental or control conditions. If
at least four teachers are assigned Eo each treatment group, the chances that
differences between teachers will obscure differences betﬁeén tféatﬁénts are'
slight. Pre-existing differences betweenvclasses can be controlled for and
the power of the analysis can be increased by use of analysis of covariance or

equivalent statistical procedures, with pretests, standardized test scores,

-
-
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past grades, or other measures as covariates. .

2. Random Selection of Classes Taught by the Same Teacher. In schools

‘that use some degree -of departmenﬁalization; the same teachers might teach at
least one expgrimental class and at least one control class. For example, if
Ms. Calculation teaches two math classes, the researcher could flip a coin to
determine which will be in the experimental group and which in the control
group, re?eating the procedure with several teachers. Analysis of covariance
would again be used to control for minor class differences and increase sta-

tistical power.

3. Experimental Reversal Designs. Reasonably valid'experiments can be

done without random assignpent of teachers or ciasses if the same classes
serve alterhately as experimental and control groups. For exa?ple, one
teacher miéht teach his or her class using an expevimental treatment for eight
weeks, while a colleague wi§§ﬁ% similar class might teach using a control
.method. After eight weeks, the two tgachers cébuld test their students, and
then switch methods. If learning is higher in the experimental condition both
times the classes are compared (controlling for pretests or other covariates),

we can be confident that the treatments made the difference (not just differ-

This list is not intended to be exhaustive, but is meant to illustrate that

-

field experiments high in external validity and low in bias can be conducted

in school settings on a relatively small scale.
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Practitioner—-Originated Research

Any of the experimental designs described above could be implemented by the

"”;—~*—~'~~;;;;;;;; and principal of a single school, or a few schools working together,

with help from the district for data analysis (although with the advent of
microcomputers in school buildings, teachers mighé be able to do this as
well). Component-building research would tend ts address the {ssues on which

principals and teachers make decisions every year: Should they have a "home-

work Every day" policy? Should they use films more frequently? Should they

.

use a reward-for—effort or continuous progress grading system? Should they

_regroup for math? These are all practical questions of instructional design

that would have application to all schools. Instead of having every school

re~invent the wheel, schools that engaged in component-~building research could

.

- T T4 Lt
communicate their findings in Jogrnals, at conventions, and so on, so that

*

others could learn from their eiperiences.

Regardless of who does th7m, component-building studies on practical issues

-~

of instructional design couiﬁ make a substantial contribution to reseﬁrch—
14 ¥

based school improvement./(When a large number of such studies are domne, we

will understand how var;;tions in instructional components influence student

achievement aﬁd other/éutcomes. We might finally have a science of instruc-

/
tional design, base% anrigorous experimentétion in schools, so that it will
be possible to dirgctly apply our knowledge to teacher training for instruc-
. :
tion in settings ;ike those in which the experiments were done. The most
* important practiéal outcome of such a program of research might be to enable

us to construct complete programs far more effective than those available

today, becaus? each component of these programs will be known to increase stu-

. / .. .
dent achievement. Some day, teachers and administrators may have a wide var-




-

iety of well thought out, thoroughly evaluated instructional methods known to
accelerate student achievement. To reach this goal will take extraordinary
programmatic efforts on the part of manf researchers, teachers, and adminis-
trators, and a cohs;steqt focus on i;struétional improvement on tbe parf of

funding agencies (especially NIE). It will not be quick or easy. But if edu-

cational research is justified on the grounds that it leads to improvements in .

practice, how can we do otherwise?
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