BARAK V. ROSENSHINE

Synthesis of Research on
Explicit Teaching

A decade of research
on teaching has
firmly established
the effectiveness of
systematic, step-by-
step instruction.

he research on effective teaching
conducted since 1974 has yield-
ed a partern of instruction that is
particularly useful for teaching a body
of content or well-defined skills. This
pattern is a systematic method for
presenting material in small steps,
pausing to check for student under-
stand-ing, and eliciting active and suc-
cessful participation from all students.
Although this method was derived
primarily from reading and mathemat-
ics research conducted in elementary
and junior high schools, the results are
applicable to any “well-structured”
(Simon 1973) discipline where the
objective is to teach performance skills
or mastery of a body of knowledge.
Specifically, these results are most ap-
plicable to the teaching of mathemati-
cal procedures and computations,
reading decoding, explicit reading
procedures such as distinguishing fact
from opinion, science facts and con-
cepts, social studies facts and concepts,
map skills, grammatical concepts and
rules, and foreign language vocabulary
and grammar
These findings are less relevant for
teaching in areas that are less well-
structured, that is, where the skills do
not follow explicit steps or the con-
cepts are fuzzier and entangled. Thus,
the results of this research are less
relevant for teaching composition,
writing of term papers, reading com-
prehension, analyzing literature or
historical trends, for the discussion of
social issues, or for teaching entangled
concepts such as “liberal” or "mod-
ernism’”’ (Spiro and Meyers 1984).
In general, researchers have found
that when effective teachers teach con-
cepts and skills explicitly, they:

® begin a lesson with a short state-
ment of goals;

® begin a lesson with a short review
of previous, prerequisite learning;
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The photographs accompanying this article show students and teachers at Whittier Elementary School, Granite School District, Salt Lake City, Utah,

using Exemplary Center for Reading Instruction (ECRI) materials. The ECRI approach enables schools to adapt strategies to any language arts curric-
ulum for a sequential, individually

the program being illustrated
The photograph above illustrates the presentation of new material

paced, mastery program. Photo captions indicate what a teacher would say in presenting the particular aspect of

Phestoggraps by M Gardner Rekd

Arri 1986 61



“We have to process
new mat: in
order to transfer it
from our working
memory to our
long-termmn memory
.... We have to
elaborate, review,
rehearse,
summarize,

or enhance

the material.”

®present new material in small
steps, with student practice after each
step;

®pive clear and detailed instruc-
tions and explanations;

® provide active practice for all stu-
dents;

® ask many questions, check for stu-
dent understanding, and obtain re-
sponses from all students;

® guide students during initial prac-
tice,

® provide systematic feedback and
corrections;

® provide explicit instruction and
practice for seatwork exercises and,
where necessary, monitor students
during searwork; and

® continue practice until students
are independent and confident.

The major components include
teaching in small steps with student

Presentation: “You will learn a new word

practice after each step, guiding stu
dents during initial practice, and pro-
viding all students with a high level of
successful practice.

Use and limits. It would be a mis-
take to say that this small-step ap-
proach applies to all students or all
situations. It is most important for
voung learners, slow learners, and for
all learners when the material is new,
difficult, or hierarchical. In these situa-
tions, relatively short presentations are
followed by student practice. Howev-
er, when teaching older, brighter stu-
dents, or when teaching in the middle
of a unit, the steps are larger; that is,
the presentations are longer, less time
is spent in checking for understanding
or in guided practice, and more inde-
pendent practice can be done as
homework because the students do
not need as much help and supervi
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sion. But even for these situations, it is
more efficient to return to small-step
instruction when the material be-
comes difficult

Information-processing research. A
way to understand the need for explic-
it teaching is to look at recent research
on human information processing
The information-processing results ap-
ply in three areas: the limits of our
working memory, the importance of
practice, and the importance of con-
tinuing until students are fluent

First, current information-process-
ing theories suggest that there are
limits 1o the amount of information
learners can attend to and process
effectively. We can only process about
seven points at a ime in our working

Guided practice: "Read with me ways you can judge if the information vou read could be fact”

‘.

memory. When too much information
is presented at once, or when the
processing demands are too great, our
working memory becomes swamped
We become confused, omit or skim
material, and do not process it ( Tobias
1982)

This is why, when teaching new or
difficult material, teachers should
teach only a small amount and arrange
for student practice after each part so
that what is taught at anv ume is
manageable for working memory. In
addition, by reviewing relevant learn
ing and by providing an outline, a
teacher can help students focus more
readily on major points.

A second finding is that we have to

“Students need a
good deal of practice
| when learning new
material, and effec-
tive teachers find
ways to provide it.”

process new material in order to trans- |
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Corrections and feedback. “To check the accuracy and rate of reading words, practice reading
the test aloud accurately and as fast as possible while you time yourself '

fer it from our working memory to
our longterm memory. That is, we
have to elaborate, review, rehearse,
summarize, or enhance the material.
Students can do this through active
practice, which is facilitated if the
teacher asks questions, requires stu-
dents to summarize main points, has
students tutor each other, and super-
vises students as they practice new
steps in a skill.

Finally, extensive practice and fre-
quent review are needed after the
material is first learned so that it can
be recalled effortlessly and automati-

cally in future work. When prior learn-
ing is automatic, this frees space in our
working memory, which can be used
for application and higher-level think-
ing

We might summarize these three
points by saying it is important for the
teacher to provide “instructional sup-
port” for students when teaching new
material. Such supporn occurs when
the teacher (1) breaks material into
small steps in order to reduce possible
confusion, (2) gives the student active
practice in each step in order to move
the new learning into long-term mem-

“Although daily review is generally
recognized as important, it is not as
common a practice as we had thought.”

ory, and (3) provides for additional
practice and overlearning so that the
learners are using the new material or
skills effortlessly.

Six Teaching Functions
In summarizing the studies on effec-
tive teaching, I have divided the results
into six teaching functions: review,
presentation of new material, guided
practice, feedback and corrections, in-
dependent practice, and weekly and
monthly reviews. Similar functions
have also been developed by Good
and Grouws (1979) and Russell and
Hunter (1981). From students of effec-
tive teachers and from research on
information processing and human
learning, we have learned a good deal
about how to use these components
successsfully. These results are sum-
marized in Table 1

These six functions are not new
While all teachers use some of them
some of the time, effective teachers
use all them most of the time and
implement them consistently and sys
tematically. With less effective teach-
ing, review may be infrequent or un-
systematic, demonstration may be too
short or unclear, students may receive
insufficient guided pracuce, the teach
er may correct too few errors, and oo
much time may be allocated to inde-
pendent practice and not enough time
to demonstration and guided practice

These teaching functions represent
some of what Gage (1978) calls "the
scientific basis for the art of teaching.”
In practice, these ideas require a good
deal of art, creativity, and thoughtful-
ness to apply and modify these ideas
for different students and different
subject matter

1. Daily review. Effective teachers
begin a lesson with a five- o eight
minute review of previous m;itt‘rml,
correction of homework, and review
of relevant prior knowledge. To make
sure that the students possess the pre
requisite skills for the day's lesson, the
teacher can review the concepts and
skills necessary to do the next day's
homework; have students correct each
other’s papers; ask about items where
the students had difhculty or made
errors, and review or provide addi
tional practice on facts and skills thar
need reteaching

Daily review is particularly impor
tant for teaching material that will be
used in subsequent learning, for ex
ample, math facts, reading sight words,

2]
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and grammar, and skills such as math
computation, math factoring, or solv-
ing chemical equations

One example of effective dailv re-
view is in the successful ECRI (Exem-
plary Center for Reading Instruction)
Reading Program (Reid 1978) In this
program, five minutes a day are spent
reviewing and introducing new words
from stories in the reader. The stu-
dents go over the word lists in unison
unul they are fluent. When students
are reading fluently and easilv at the
rate of about one word a second, 1t is
possible to review 150 words in less
than four minutes. Similar review pro-
cedures could be used in a vanery of
areas

Table 1. Teaching Functions
1. Review
Review homework
Review relevant previous learning

Review prerequisite skills and
knowledge for this lesson

Presentation

State lesson goals and/or provide
outline

Teach in small steps

Model procedures

Provide concrete positive examples and
negative examp'es

Use clear language

Check for student understanding

Avoid digressions

Guided practice

High frequency of questions or guided
practice

All students respond and receive
feedback

High success rate

Continue practice until students are
fluid

Corrections and Feedback

Give process feedback when answers
are correct but hesitant

Give sustaining feedback, clues, or
reteaching for incorrect answers

Provide reteaching when necessary

Independent practice

Students receive help during initial
steps, or overview

Practice continues until students are
automatic (where relevant)

Teacher provides active supervision
(where possible)

Routines are used to give help to slower
students

6. Weekly and monthly reviews

2.

4.

5.

—J

Independent practice

Write so readers can share an ocxXpernenoe

Daily review was also part of the | tonal presentaton ume 1o give addi-

successful experimental study in ele
mentary mathematics (Good  and
Grouws 1979) In this studyv, the teach
ers who had been trained conducted
review and checked homework 80
percent of the davs they were ob
served, whereas teachers in the con
trol group did so on onlv 50 percent of
the davs This suggests that, although
daily review 1s generally recognized as
IMpOortant, it s NOt as COMMON a prac
tice as we had thought

2 Presenting new materwil. Re
search has shown that effective teach-
ers of mathematics spend more time
on presenting new material and guid
ed practice than do less effective teach
ers (Evertson et al. 1980, Good and
Grouws 1979), For example, in the
Evertson studv the most effective
mathematics teachers spent about 23
minutes per dav in lecture, demonstra
tion. and discussion in contrast to 11
minutes for the least effective teachers
The effective teachers used this addi-

tnonal explanatons and many exam-
ples. check tor student understanding,
and provide sufhcient instruction so
that the stud nts could practice inde
pendently wi v mumimal difficuley. In
contrast. the effective teachers
gave much shorter presentations and
explanatons and then semt the sw
dents to independemt pracuce. Under
those conditions students were less
successful because they were not vet
readv  for  independenmt  practice
Hence, they made too manv errors
and had 1o be retaught

The first step - effective presenta-
non of new material s to focus learn-
ers’ anention This is done by provid
ing students with a short behavioral
objective, such as "At the end of this
lesson vou will be able to disunguish
berween metaphor, simile, and per
sonificauion,” or “Todav vou will be
able to do problems using two-digit
multiplication.” These objectives re-
duce the complexity of the presenta-

less
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tion and help teachers to focus and
avoid confusing digressions.

Effective teachers then proceed by
presenting one point at a time using
many examples. The examples pro-
vide the concrete learning and elabo-
ration that is useful for processing a
manageable amount of new material.

Explicit instruction from the teacher
not only helps the learner focus, it also
reduces ambiguous processing. It is
important for the teacher to avoid
ambiguous phrases such as “sort of,”
“as you see,” and "a few.” These
phrases lack clarity and may confuse
learners (Smith and Land 1981 ).

Effective teachers also stop to check
for understanding by posing ques-
tions, asking students to summarize
the presentation to that point or to
repeat directions or procedures, or
asking students whether they agree or
disagree with other students’ answers.
This checking tells teachers whether
they need to reteach the material

The wrong way to check for under-
standing is to ask, "Are there any ques-
tions?” and, hearing none, assume that
the students have learned the material.
Another error is to ask a few ques-
tions, call on volunteers to hear their
(usually correct) answers, and then
assume from hearing the volunteers
that the class understands and has
learned.

The following suggestions for effec-
tive presentation have emerged from
the experimental and correlational
classroom literature.

® State lesson goals.

® Focus on one thought (point, di-
rection) at a time, ie., complete one
point before beginning another.

Corrections and feedback: "I check your notebooks for dates, formation of letters, neatness
and content of what is written. | record a plus sign if they are correct and reteach if they are

® Teach in small steps, checking for
understanding on one point before
proceeding to the next.

® Give step-by-step directions

® Model the behaviors by going
through the directions

® Organize material so that one
point is mastered before the next
point is given.

® Avoid digressions.

3. Conducting guided practice. Afier
the presentation, or after short seg-
ments of the presentation, the teacher
conducts guided practice. A major pur-
pose of this activity is to supervise
students’ initial practice on a skill and
provide the active practice, enhance-
ment, and elaboration necessary to
move new learning from working
memory into long-term memory

The length of the presentation seg-
ment prior to guided practice is open
to debate. Some people advocate that
when teaching explicit concepts such
as metaphor or simile, or explicit skills
such as two-digit multiplication or de-
termining common multiples and
least common multiples, the guided
practice should begin after a short
presentation, and this pattern of short
presentation and guided practice
should continue throughout the les-
son. Others advocate presentations of
8-10 minutes before beginning guid-
ed practice. As little research directly
informs this issue, a teacher might
experiment with different lengths and
learn which is more effective for dif-
ferent students and different skills.

During guided practice, students ac-
tively participate by working problems
or answering teacher questions. A
number of correlational studies have

shown that the teachers who effective-
ly obtained larger gains in student
achievement asked many questions
(Stallings and Kaskowitz 1974; Stall-
ings et al. 1977, 1979, Soar 1973; Coker
et al. 1980). During successful guided
practice, two types of questions are
usually asked: those calling for specific
answers, and process questions, which
call for an explanation of how an
answer was found. In a correlational
study of junior high school mathemat-
ics instruction (Evertson, Anderson,
and Anderson 1980), the most effective
teachers asked an average of 24 ques-
tions during the S0-minute period,
whereas the least effective teachers
asked only B.6 questions. The most
effective teachers asked six process
questions per period, whereas the
least effective teachers asked only 1.3
In two experimental studies (Ander-
son et al. 1979, Good and Grouws
1979), teachers were taught to follow
the presentation of new materials with
guided practice, using a high frequen-
cy of questions; in each study, students
in the experimental groups had higher
achievement than did students in the
control groups

In all these studies, it is the frequen-
cy of practice that is most important
Students need a good deal of practice
when learning new material, and effec-
tive teachers find ways to provide it
For example, when teaching concepts
such as phrase and clause or past,
present, and future participle, the
guided practice could consist of the
teacher giving examples and having
the students identify them and explain
their answers, and later, having the
students create their own examples. At
each step, the guided practice contin-
ues until the students are fluent. (The
amount of practice can be increased if
the teacher also asks the class to signal
whether they agree or disagree with
an answer by raising their thumbs up
or down.)

When teaching procedures such as
two-digit multiplication, the guided
practice consists of practicing the skills
in small steps with teacher supervi-
sion. Some students practice at the
board while others work at their seats
When the tcacher feels they are ready,
the students proceed to the next step.
If they are not ready, the teacher gives
additional practice.

When teaching a more elaborate
skill, such as the steps in dissecting, a
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lesson in computer software, or solv-
ing a geometry problem, students
might first restate the steps that were
taught. If the material is diffhicult, it
might be best for the teacher to ask
students to state the steps one at a time
so they can correct any confusion.
Stating the steps might be repeated
until all students are fluent. Then the
teacher would supervise as the stu-
dents begin the actual practice, guid-
ing them through each procedure un-
til they can do the steps without
errors

There are, additonally, two related
factors teachers need 0o consider
when providing guided practice: the
percentage of answers students give
correctly and students’ active partici-
pation

@ Effective teachers trv 1o ensure a
high success rate of student responses
to their frequent questions (Fisher et
al 1980, Anderson et al. 1979, Gerstein
et al. 1981). For example, in a study of
4th grade mathematics, Good and
Grouws (1979) found that 82 percent
of the answers were correct in the
classrooms of the most successful
teachers, whereas the least successful
teachers had a success rate of 73 per-
cent. The optuimal success rate appears
1o be around 75-80 percent during
guided practice, suggesung that the
effective teachers combine success
with sufficient challenge. The teachers
obtained this success level by combin-
ing short presentations with super-
vised student practice and by giving

sufficient practice on each pant before
proceeding

® Students need to actively practice
and process new learning. Teachers
oftcn lead this process, during presen-
tation and guided practice, by asking
questions of individual students. Stu-
dents can repeat directions, proce-
dures, or main points, or answer ques-
tions on facts and procedures. Instead
of calling on one student at a time,
imaginative teachers increase the
amount of active participation bv ask-
ing all students to:

(1) tell their answer to a neighbor;

(2) summarize the main idea in one
or two sentences, writing the summary
on a piece of paper, and sharing this
or repeating the procedures to a
neighbor;

(3) write the answer on a chalk-
board, which is then held up:

(4) raise their thumb if they know
the answer (thereby allowing the
teacher to check the entire class);

(5) raise a finger if thev agree with
an answer someone else gave, and

(6) raise different colored cards
when the answer is a, b, or ¢.

Group active participation is partic-
ularly useful when teaching students
to identify parts of things or to dis-
criminate among similar concepts. Ex-
amples of idenufication include teach-
ing sight words, new words, parts of a
plant. parts of a book. or pans of a
dictionarv.  Discrimination includes
learning to differentiate berween simi-
lar concepts such as the Senate and the

AT -:_J(' n

Independent practice: “You will take a pupil pantner spelling test.”

House of Representatives, or between
adverbs and adjectives

The purpose of all these procedures
(cards, fingers, writing answers on a
sheet of paper) is to provide active
participation for the students and to
allow the teacher 10 see how many
students are correct and confident. If
these overt procedures seem 100
childish, an alternative would be 0
have students write their answers and
immediately grade each others’ pa-
pers. (Some teachers have told stu-
dents that they need feedback on how
well the class is doing, and if the
students won 't participate overtly, then
they can take an exam. .. )

4. Provide feedback and correctives.
During guided pracuce, checking for
understanding, or any recitation or
demonstration, how should a teacher
respond to a student’s answer? If a
student is correct and confident, the
teacher can simplv ask another ques-
tion or give a shor statement of praise
(e.g., “verv good”) while maintaining
the momentum of the practice. How-
ever, if the student 1s correct but hesi-
ant, it is important to tell the student
that the answer is correct. In such
cases. it is also useful o give “process
feedback.” Process feedback, a term
developed by Good and Grouws
(1979), refers to the teacher saving,
“Yes, that's right, because. . .~ and then
proceeding to re-explain the process
one goes through to get the correat
answer. Such reteaching or process
feedback gives learmers the additional
explanation that is sometimes needed
when thev are still unsure

When a student has made an error,
it is appropriate for the teacher to
simplify the question, provide hints, or
reteach the material. The important
point is that errors should not go
uncorrected; it is inappropriate simply
to give the correct answer and move
on

In their review of effective college
teaching, Kulik and Kulik (1979) found
that instruction was more effective
when students (a) received immediate
feedback on their examination and (b)
had to do further study and take anoth-
er test when their quiz scores did not
reach the criterion. Both points seem
relevant to this discussion: students
learn better with feedback—as imme-
diate as possible—and errors should
be corrected before they become ha-
bitual

ArriL 1986
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5. Conduct independent practice.
By the end of guided practice, students
are expected to do the steps correctly,
but hesitantly. Independent practice
provides the additional practice that
students need to become fluent in a
skill, and to enable them to work
without the cues given during guided
practice. This need for fluency and
independence applies to many of the
procedures that are taught in school:
use a rule to measure widths, add
decimals, read a map, conjugate a reg-
ular verb in a foreign language, proof-
read copy for errors, write major
chords, complete and balance a chem-
ical equation, operate equipment, and
apply safety procedures. This need for
fluency also applies to facts, concepts,
and discriminations that are 1o be used
in subsequent learning. After substan-
tial practice, students achieve an auto-
matic stage where they are successful
and rapid and no longer have to think
through each step. Students who have
reached this automatic stage can give
their full attention to comprehension
and application.

The independent practice should be
on the same material as the guided
practice. For instance, if the guided
practice was on identifying types of
sentences, then the independent prac-
tice should be on identifying types of

sentences or, perhaps, creating indi-
vidual compound and complex sen-
tences. It would be inappropriate in
this case to assign independent prac-
tice that asked students to “write a
paragraph using two compound and
wo complex sentences” because the
students have not been sufficiently
prepared to do this

Independent practice is really a con-
tinuum in which the students begin
their work under teacher supervision
and conclude with homework without
supervision. When the material is diffi-
cult, more time is spent in supervised
independent practice; when the mate-
rial is easier, more of the independent
practice can be done as homework.

Teachers also need to consider both
their own role when students are prac-
ticing independently and how stu-
dents can help each other

® [nvestigators have found that stu-
dents are more engaged during
seatwork when the teacher circulates
around the room and monitors and
supervises their work (Fisher et al.
1978). However, these contacts should
be relatively short, averaging 30 sec-
onds or less.

The same researchers found that
students of teachers who spend more
time in guided practice are more en-
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gaged during searwork; in contrast,
when teachers give a great deal of
explanation during searwork, students
make more errors (Fisher et al. 1978).
Lengthy explanation during seatwork
indicates that the initial teaching and
guided practice were not sufficient.

® Some investigators have devel-
oped procedures by which students
help each other during searwork (see
Johnson and Johnson 1984, Sharon
1980, Slavin 1980b). Research shows
that all students usually achieve more
in these cooperative settings than do
students in regular settings (Slavin
1980b). Slavin's manual (1980a) ex-
plains how these procedures can be
used in classrooms. Presumably, some
of the advantage comes from students
having to explain the material to
someone else or listening to someone
other than the teacher explain the
material (Webb 1982). Cooperative/
competitive settings also help slower
students by providing extra instruction
for them during seatwork

6. Weekly and monthly review
Some of the successful programs in
elementary schools provide for fre-
quent review. For example, Good and
Grouws (1979) recommend that
teachers review the previous week's
work every Monday and the previous
month's work every fourth Monday
These reviews and tests provide addi-
tional successful practice for students
Kulik and Kulik (1979) found that even
college students who were given
weekly quizzes scored beter on final
exams than did students who had only
one or two quizzes during a term.

In sum, explicit instruction in well-
structured areas is a process in which
the teacher initially takes full responsi-




bility for performing a task but gradu-
ally relinquishes responsibility to the
student (Lohman 1985, Pearson and
Gallagher 1983). This progression can
be seen as a continuum that moves
from teacher modeling, through guid-
ed practice using prompts and cues, to
independent and fluent performance
by the learner.

Gains in Achievement—

and in Attitude

The six functions 1 have described can
be modified to suit different learners
(see Table 2). When students are faster
or older, or when the material is less
difficult, less review is necessary and
more time can be spent on presenting
new material. There is also less need
for guided practice and independent
practice in class, and more of the
independent practice can be done as
homework because the students do
not need as much help and supervi-
sion.

What is novel about current studies
of effective teaching is that they have
provided a research base that comes
from experiments conducted in class-
rooms with regular teachers teaching
regular subject matter The results
have consistently shown that when
teachers teach more systematically,
student achievement improves—fre-
quently with gains in students’ atu-
tudes toward themselves and school . O
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