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The range of teaching skills that can be changed by the minicourse mode!

Philip Langer
Development Team Director

At this stage of the symposium I can presume that everyone here has

gotten at least one impression--that microteaéhing, using a videotape
recorder, appears to have some value in changing teacher behavior under

certain conditions. The qualification is critical since the most pro-

bable behavior among educators is to seize upon each new idea and inno-

vation in education as a panacea for all educational ills. One has only

to note the disemboweled corpse of classroom television, for example, to
get the point. This was an interesting approach, never really developed,
misused continuously, and just generally done in by incredibly bad research
ahd development. Counterparts in psychology today include group dynamics,
cognitive dissonance, and possibly sensitivity training.

The Far West Laboratory for Educational Research and Development, one
of a number of regional laboratories established under Title 4, decided
to follow up the microteaching procedures developed at Stanford University
(Allen & Fortune, 1966). As deve]opéd at Stanford and elsewherz, micro-
tzalhing invaives the teacher or teacher intern practicing one or more skills

in 8 =caled down leszon (approximately 10 to 15 minutes), with any where

from 5 to 10 pupils. The lesson is videotaped and critiqued. Generally,
the lesson is retaught and critiqued a second time. The wesults obtained
at StenYord und elsswhere indicate that teacher intern gains are at least
equzl to those achieved through traditional student teaching, and are

accomplished in considerably less time (Kallenbach and Romanda, 1966).




The Far West Laboratory decided on the development of an auto-
instructional package which we based around the microteaching-video
tape recorder process. This self-contained package , both instructs the

teacher with regard to specific teaching skills and directs him in

self-evaluations of his own microteaching. A1l of the activities and
materials are carefully developed and organized through a testing

cycle which extends over a year.(]) I should think a more detailed i
explanation on the minicourse is in order before we get to the data.

The basic unit in each minicourse is the instructional sequence,

Usuaily there are three to four in each minicourse. For illustrative
purposes I will talk abgut a modal instructional sequence, although
significant variations have been developed. To repeat, the instructional
sequence is the teaching unit in the minicourse. Each instructional
sequence is built around one to three related teaching skills which are
defined in behavioral terms. Normally the instructional sequence re-
quires an hour per day for 3 days.

g On the first day the teacher views carefully detailed film materials

% | which define, illustrate, and model the teaching skills. In addition,

| the teacher is provided with supportive materials in a handbook. These

are concepts more apprdpriate to the written page rather than the film

medium. After reading about and viewing the specific skills, the teacher

then prepares a 10 to 15 minute lesson to be microtaught the next day with

% | 5 to 10 pupils.

1. A detailed analysis of the Minicourse model is ava11ab]e elsewhere
(Langer, in press).




On the second day of the instructional sequence the teacher micro-

teaches this brief lesson, practicing the skills that he has learned about
on the previous day. ‘This lesson is simultaneously videotaped and sub-
sequently critiqued by the teacher. Unlike the Stanford Model, no super-
visors are present during the critiquing session. The teacher uses highly
objective self-evaluation forms which allow the teacher to categorize and
interpret his behavior. He then revises the lesson on the basis of his
own critical analysis. |

On the third day of the instructional sequence he reteaches the lesson
and again analyzes his performance. In effect,(the three day instructional
cycle consists of learn,, microteach, and reteach. Throughout the course
the teacher follows a detailed schedule of activities.

After the course has been developed and produced, ft undergoes a pre-
liminary field test. This is a small sample, tightly controlled field
operation. It is designed to answer the question, "Does the course work?"
[f our data is affirmative, the course is revised and then we move on to
the next testing operation. This is the main field test, which is a large
scale testing operation with N's anywhere from 40-70, carried out at
various locaies. Let me emphasize at this point that the data presented
today is Main Field test data. |

The Main Field test supplies us with a generalization gradient. That
is, teachers with varied backgrounds, using different kinds of subject con-
tent, with different types of students, produce a range of results. In
short, the generalizability of the minicourse across varied cjassrooms.

Measures of the course effectiveness are usually obtained for the Main

Field test from pre- and podt-course tapes of teacher classroom behavior.
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After all, we want to know at which level the teacher is operating in
his classrcom before the course begins, and th this performance is
modified by the minicourse. The tapes, I might add, are critiqued by
highly trained outside observers (usually California Berkeley students)
using a double-blind technique.

So much for the preparatory remarks. In the Fall of 1967 we field
tested Minicourse 1. The Main field test procedures were as follows:

(1) Forty-eight e]ementahy school teachers at 12 school sites in

California and Nevada participated;
(2) Twenty minute videotape samples were made of a classroom dis-
Cussion before and after the course;

(3) These tapes were analyzed using a double-blind approach.

If you will turn now to your handouts, you will note that they are
co]or-coded?éﬂln addition, the first page for each minicourse lists the
skills by instructional sequence, while the other pages are devoted to
data analysis. Minicourse 1 is on the white sheets.

Again the first page of the Minicourse 1 section lists the specific

skills in Minicourse 1 by Instructional Sequence. Thus, for Instructional

Sequence 1 the specific behaviors covered are pausing, dealing with in-
correct responses, and calling on both volunteers and non-volunteers. You

can read the others at your leisure. On the néxt page of the handout you

will find a summary of the data analysis. Minicourse 1 has been discussed

elsewhere (Borg, et. ai., 1968) and we Just want to point out some of our

original findings with respect to the first minicourse.

For purposes  of f‘effﬁducﬁo\n ¢n Microtiche cand
hClr‘cj, Qc‘)f Y, “Hie paqes hO\VQ been [qbe,( led LUt
He nName of G appropriaky.  Color




First of all, we have tfied to distinguish between behavioral and
statistical significance. These are not mutua]]y inclusive categories.

We define a behavioral change as one of sufficient magnitude to make a
noticable difference in the behavior of participants in the teaching
situation. For examp]e; item number 2, redirection, occurred on the

average 27 times in the pre-tape, and 41 times in the post-tape. This

50% increase represents to us behavioral as well as statistical significance.
Length of pupil pause (#9), on the other hand, is statistically signifi-
cant, but hardly behavioral. However, most of the changes were behaviorally
significant. I might add that these changes were virtually undiminished
when we again recorded thie teachers' behavior four months later (Bofg,
1969).

The results from Minicourse 1 were quite encouraging, but unfortunately
we could not follow the Washington dictum that "When you have seen one
Minicourse you have seen them all". In short, we were not ready for pro-
duction & la Detroit. Instead we proceded to develop four other minicourses,
which we will discuss today. The skills chosen for each of these courses

were designed to test the generaljzability of the minicourse model rather than

any particular system of teaching skills. To be perfectly honest, the
skills selected were also a function of the "state of the art" as we knew
it. I might add,»parenthetica]]y, that we are now developing a system of
minicourse skills.

And fiha1ly, some general é;utions fo be observed before moving on

to the specific courses. This summer we have analyzed hundreds of hours

of tapes. The resuits given are preliminary in nature. Moreoever, we




do not have time to explain the rationale for each course. All we can
do is draw some tentative conclusions regarding the minicourse model
after a very brief overview.

Elated by our success with Minicourse 1 which dealt with questioning
at the elementary level, we decided to produce a minicourse on questioning
aimed at the secondary school level. However, the courses differed
markedly not only in terms of the grade leyel, hut in emphasis,

If you will turn to the first page of the blue section of your hand-
out you will note that unlike Minicourse 1, Minicourse 3 emphasized the
use of higher cognitive questions as opposed to general discussion skills.
The.questions were broken down more specifically into categories of com-
prehension, analysis, and evaluation. (See Instructional Sequences, 3,
4, and 5.) As a personal note I might add that I headed the development
team for Minicourse 3.

I should add a point here to be kept in mind when we turn to the
data. Along with encouragement in the use of higher cognitive questions,
the course also emphasized better student answers. In short, it was
simply not a question of more analysis questions per se, but analysis
questions and answers. This emphasis, as we shall point out,'produced
some rather interesting results.

In January of 1969, 74 teachers participated in the Main Field test

~

of Minicourse 3. Thirteen minute pre-post tape samples were made of

class discussions. Compared to the elementary school sample in Minicourse 1,

the high school group was quite heterogeneous. Participating schools in-

cluded both public and parochial; subject matter ranged from religion to




business math, and in a number of instances the students participating
in the pre-tape differed from those in the post~tape. In addition,
teachers received a very detailed preparation sheet for the pre-tape
observation period. This sheet not only listed all of the skills we
were concerned with in the course, but defined each of them very care-
fully.

Let's now turn to the Minicourse 3 data sheet which is the next
page. First of all, we are reporting Wilcoxon T's for matched pairs.
Distributions were quite skewed and we chose to use a non-parametic
analysis. In addition to giving the pre- and post-medians, we have
also given the frequencies for increases (designated by +), decreases
(by -), and no char.~ (o). I might add that just about all the mini-
course results which follow were analyzed in a similar manner.

On the data sheet for Minicourse 3 you will notice that the sheet
is divided by a double line. The items above represent specific teacher
behavior, while the items below represent corrollary data which helps
our analysis.

As you may recall we asked for a 13 minute discussion lesson. This
put pressure on the teachers, and resulted in some strategy décisions.
If you will Took at item number 7, the percentage of higher cognitive
questions, you will find that there was a jump of almost 20 percentage
points. However when we break this change down to the use of the specific
ques tion types, we observe that the difference could he-attrifinted to a
50% decrease in the number of fact questions. The number of comprehension,

analysis, and evaluation questions remained about the same. All of this,




of course, is reflected in the number of changes....positive, negative,
and no change at all.

It is obvious that we will have to break down the results further
by content areas, since these question types are sensitive to content.
However, what apparently happened was that the teachers were not simply
asking more higher cognitive quéstions, but were trying to get better
student responses.

If you will Took below the double line you will find, for example,
that (1) the average length of student response significantly increased,
(2) the total number of student responses decreaséd, (3) the percentage
of student talk increased, and (4) the percentage of teacher talk de-
creased. All of these represent behavioral rather than statistical |
changes.

One explanation was that instead of simply asking more higher cog-
nitive questions, teachers sought better pupil answers. You can examine
the other results at your leisure.

The next minicourse differed markedly from Minicourses 1 and 3.
This course, Minicourse 8, was designed to enable kindergarten teachers
to organize their classrooms for independent pupil activities so that
they could work with small groups. Forty-six kindergarten teachers
participated in the study which took place in the Spring of 1969. Un-
like our previous minicourses, pre- and post-course evaluations were
made by pairs of trained observers in the classroom. These observers
categorized teacher and pupil behavior during a 40 minute lesson in which
the teacher organized her classroom for independent activity. Dr.

Marjorie Kelley and Miss Betty Ward were in charge of development.




If you will turn to the first sheet of the yellow section in the

handout, you will find the skills within each instructional sequence.

If you scan the behaviors you will note that they are basically sequential.
The teacher starts off by explaining what she is trying to do and ends

with follow-up activities for students who complete their task. Also,

and this is critical, the course emphasized pupi] self-reliance.

The next page compares the pre- and post-codrse evaluation of teacher
behavior. A very interesting finding was the absence of any real semblance
of organization by the teacher prior to the course. The post-course data
indicates teacher changes were all in the direction of systematic appli-
cation of skills. Keeping in mind that while many of the changes are
not large in absolute terms, they all represent substantial proporticnal
changes. This pattern has also been noted in other minicourses where we
were dealing with Tow frequency behavior. Needless to say the ratio of
sign changes (i.e., T) are very significant.

As we noted earlier, pupil self-reliance was also emphasized in Mini-
course 8. At the same time the teachers were observed, student behavior
was also recorded. On the next page you will find the student analogs for
teacher behavior. For example, the teacher behavior described as "Discuss
working alone with pupil" (#1 on the preceeding page) has as its student
counterpart "Child gives examples of working alone.” The numbers in the
two tables correspond to each other. There is strong evidence of syste-
matic changes in pupil behavior corresponding to teacher changes. The

rank order correlation (rho) between post-course teacher behavior and

post-course student behavior is .74. Teachers apparént]y communicated




quite effectively to the students just what was needed in terms of pupil
behavior. in short, teachers and pupils learned together.

A third course, Minicourse 5, dealt with individual tutoring in
mathematics. Dr. Meredith Gall is director of the team that carried
out the development of this minicourse. As in Minicourse 8, the course
concerns itself with a systematic approach to a process usually not handled
with any high degree of organization. That is, for most teachers, tutoring
is a hit and miss affair. When we get to the data we shall see that this
statement is not without justifitation.

Minicourse 5 was produced and tested in the Spring of 1969. Forty-
four elementary school teachers participated in the main field test.
Pre- and post-course evaluations were made on the basis of two 10-minute
math tutoring sessions. In the first tutoring session the teacher was
asked to tutor a student in an example involving a number operation.
She could use up to 10 minutes. After this tutoring sequence, the teacher
engaged in another tutoring session with a second student on a verbal
reasoning problem. Again, the teacher had up to 10 minutes to complete
the task.

If you will turn now to the green section of the handout, on the
first page you will find the skills within each instructional sequence
for Minicourse 5. Again, the aim of the course is to train the teacher
to precede through a carefully detailed sequence of procedures. Number
operations and verbal problems were dealt with separately.

On the next page you will find some preliminary analyses of teacher

changes as a function of Minicourse 5. In terms of the total number of
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diagnostic questions there was a substantial increase in the number of
questions. Breaking down the questions into sub-categories we must
remember our previous warning about low frequency behaviors. The most
striking evidence of changes can be found in the number of sign changes.
This, of course, is reflected in the T's. Without exception, the changes
were in the predicted direction.

Another way to analyze the data is through time measures. The time
spent using demonstration techniques shows very marked increases in the
predicted direction. As added evidence of the minicourse effectiveness
all but two of the teachers had previously gone through in-service math
courses emphasizing the demonstration techniques listed here. And yet,
their pre-course tapes showed practically no evidence of learning. How-
ever, at the end of Minicourse 5, teachers were displaying demonstration
skills at a highly significant level.

The fourth course I would 1ike to report is Minicourse 2, which con-
cerns itself with language development of children coming from minimal
language backgrounds. This minicourse was developed under the direction
of Dr. Marjorie L. Kelley. It is extremely difficult to present any
overview of a language development course, because of the obvious com-
plexities of the course structure. If you will turn now to the first
page of the orange section of the handout, you will see the kinds of
skills stressed in Minicourse 2. To emphasize a point made earlier,
the course dealt with the language development for children from minimal

language backgrounds.

s
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Fifty-one kindergarten teachers in various parts of the country
participated in the main field test of Minicourse 2. Evaluation of
~Minicourse 2 was based on the following: participating teachers taught
four distinct 10-minute lessons emphasizing skills on each of the four
instructional sequences. These four 10-minute lessons were carried out
before and after the course.

Since our analysis of the teacher behavior required a very elaborate

category system, we can only present a few examples of teacher behavior

coded. This will give you some idea of what took place, without over-

whelming you. If you will turn to the next page, the data sheet marked
Minicourse 2, Instructional Sequence 1, you will find a sample of the
skills dealt with in Instructional Sequence 1. Here again we find some
significant shifts in teacher behavior. The most marked increase was in
teaching concepts related to positional words. The second data sheet
deals with the second instructional sequence. Here the evidence is even
more striking with respect to changes in teacher behavior. Considering
the wide range of teaching skills covered in Minicourse 2, the teacher
changes appear significant from a developmental point of view.

Adding it all up, what does it mean? Although the results cover a
wide range of courses, it would appear that all the courses have succeeded
in providing teachers with a generalized approath for systematically coping
with problem areas. Thus, Minicourse 3 succeeded in increasing pupil talk !
and decreasing teacher talk in class discussions through a judicious use |
of questions and questioning techniques. Minicourses 5 and 8 results

clearly indicated that teachers had developed a rationale for handl -ng




learning situations which were basically disorganized hit and miss affairs

prior to the course. Minicourse 2 succeeded in getting teachers to systema-

tically solve language problems that had either been ignored or handled
ineffectually prior to that time. Putting it another way, teachers now
knew what they had to do and how to do it.

Failure of some specific skills within each minicourse (at least in

terms of the significance of the data) can be attributed to several factors:

(1) Technically we either did a poor job of defining the skill and/or

exemplifying precisely when the teacher should use it, or

(2) During the evaluation phase the occasion did not arise for the

use of the skill.
Both of these factors will be considered in revising the minicourses. How-
ever, to repeat a point first made, the preponderance of evidence is that
most teachers chatiged significantly as a result of the minicourse.

The next question is why? We have discussed this issue at length
elsewhere (Langer, in press), but basically it involves having the teacher
analyze her own behavior as a basis for change. We have established
through the minicourse model a learning environment conducive to behavioral

change.

R
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Minicourse 1

Effective Questioning in a Classroom Discussion

Instructional Sequence 1

Objective: To change teacher behaviors that will increase the pupil's
readiness to respond to discussion questions.

Teacher Behaviors: Ask question, pause 5 seconds, then call on pupil.
Deal with incorrect answers in an accepting, nonpunitive
manner.
Call on both volunteers and non-volunteers in order to
keep all pupils alert and distribute participation.

_Instructional Sequence 2

Objective: To change teacher behavior so as to decrease teacher parti-
cipation and raise the level of pupil response.

Teacher Behaviors: Redirection--directing the same question to several pupils.
Framing questions that call for longer pupil responses.
a. Ask for sets or groups of information when framing
information level questions.
b. Avoid yes-no replies.
: Framing questions that require the pupil to use higher
% cognitive processes.

Instructional Sequence 3

Objective: To increase the teacher's use of probing behaviors in order to
guide the pupil to more complete and thoughtful responses.

Teacher Behaviors: Prompting
Seeking further clarification and pupil insight--this is

a combination of two probing behaviors treated separately
in the preliminary field test form of the course. Seeking
further clarification and seeking to increase pupil

. awareness differ largely in terms of the quality of the

] pupil's initial reply.

! Refocusing the pupil's response.

_Instructional Sequence 4

Objective: To reduce teacher behaviors that interfere with the flow of the
discussion

Teacher Behaviors: Teacher should not repeat her questions.
Teacher should not answer her own gaestions.
Teacher should not repeat pupil answers.
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Minicourse 1

MAIN FIELD TEST DATA

Pre ~ Post
Tape Tape ‘ Sig.
Behavior Compared Mean Mean t Level
1. Percentage of discussion time taken
by teacher talk. 51.64 27.75 8.95 .001
2. Number of times teacher used
redirection. 26.69 40.92 4.98 .001
3. Number of times teacher used
prompting. 4.10 7.17 3.28 .001 i
4. Number of times teacher used
further clarification. 4.17 6.73 3.01 .005
5. Number of times teacher used 3
refocusing. .10 .02 .00 NS 4
6. Number of times teacher repeated
his/her own questions. 13.68 4.68 7.26 .001
; 7. Number of times teacher repeated g
h pupil answers. 30.68  4.36  11.47 .00 ]
8. Number of times teacher answered .
"his/her own questions. 4.62 .72 6.88 .001
9. Length of pupil responses in words | 3
(based on 5 minute samples of : ]
pre and post tapes). 5.63 - 11.78 5.91* .001 i
10. Number of 1-word pupil responses
(based on 5 minute samples of |
pre and post tapes). 5.82 2.57 3.61* .001 %
. 11. Length of teacher's pause after i
] question (based on 5 minute 3
] samples of pre and post tapes). 1.93 2.32 1.90 .05 1
i 12. Frequency of punitive teacher ;
ﬁ reactions to incorrect pupil answers 12 .10 .00 NS ]
t 13. Percentage of total questions that %
? called for higher cognitive pupil 3
E responses. . 37.30 52.00 2.94 .005

* Means would have been approximately 4 times lafger if entire tapes had been
analyzed, t-test would have been higher.

T
R ;'?;"» N R T Ay
re,
f




| ' | %\ue

Minicourse 3

Effectfve Questioning in a High School Class Discussion

Practice Lesson

Objective: To acquire familiarity with minicourse procedures.
To distribute student participation evenly.

3 Teacher Behaviors: Call on non-volunteers as well as volunteers.
;- Redirection--directing the same question to several pupils.

Instructional Sequence 1

Objective: To reduce teacher behaviors that interfere with class discussion. i
£ i

Teacher Behaviors: Repeating own questions--the teacher asks a question, [

3 and then repeats the question before calling on a :

3 student.

: Answering own questions--the teacher asks a question,
and then immediately proceeds to answer it.

Repeating student's answer--the teacher repeats the
student's answer.

Instructional Sequence 2

Objective: To probe for more thoughful responses from students.

3 Teacher Behaviors: Prompting--involve simple, specific questions or hints
which help the student gradually to a satisfactory 4
answer. 1

Seeking further clarification--to help the student 1]
arrive at a more satisfactory response if his answer = 41

..was_unclear or incomplete.”” ~ """ 7

e
o

Instructional Sequence 3

Objective: To increase teachers' use of higher cognitive questions.

Teacher Behaviors: Frame comprehension questions--these ask students to f
demonstrate understanding of information rather than :
simply to recite facts.

Use prompting, further clarification, and redirection.

Instructional Sequence 4

ObjeCtive: To increase teachers' use of higher cognitive questions. g‘
To elicit thoughtful responses to these questions. &

3; O




Teacher Behaviors: Frame analysis questions--these stimulate students to
analyze information to discover hidden meanings by
detecting assumptions, implications, logical fallacies, etc.
Use prompting, further clarification, and redirection.

Instructional Sequence 5

Objectives: To increase teachers' use of higher cognitive questions.
To elicit thoughtful responses to these questions.

Teacher Behaviors: Frame evaluation questions--questions which require

students to make judgments, form opinions or give
personal reactions to information.

Use prompting, further clarification, and redirection.
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Minicourse 8

Organizing the Kindergarten for Independent Learning and Small Group Instruction

Instructional Sequence 1

Objective: To develop teaching skills that establish the concept of
working independently.

Teacher Behaviors: Discuss "working alone" with pupils using a story
or example.
Elicit examples of working alone from pupils.
Explain role of teacher while pupils are working
independently.

Instructional Sequence 2

Objective: To build teacher skills that lead to pupil skill in solving
problems that occur during independent work periods.

Teacher Behaviors: Help pupils identify problems that might be met during
completion of an assigned task.
Seek from pupils and evaluate these alternate solutions.
Set standards for what to do when finished with assigned
activity.
Evaluate pupil success at working alone.

Instructional Sequence 3

Objective: To develop teacher-learner expectations for delayed teacher
| response to pupil work.

Teacher Behaviors: Discuss with pupils the difference between immediate and
delayed teacher response to pupil work.
Demonstrate or use dramatic play to illustrate teacher
response to pupil's work.
Use nonverbal and verbal cues to help students adjust to
delayed response.

Instructional Sequence 4

ERIC

Objective: To combine independent work, problem-solving and delayed response
into a learning environment using independent activity and small
group instruction.

Teacher Behaviors: Discuss working alone with pupiis.
Present assigned task.
Elicit problems and solutions from pupils.
Set standards for what to do when finished.
Provide delayed teacher response.
Evaluate pupil's success at working independently.




1593 pagiel-suo=d 4

3|dwes ul S§ gp=u

(£000°) Ge'¢ S 1 P3ysiuLy usym og ol 3eym
(€0°) 00°0 00°0 11dnd WOU4 SUOLIN|OS BALIRUIIL|Y %3S
(L000") 0g°€ 00°0 Ltdnd woag suoiynios 319143

(1L000") 8€ " 00°0 4nddQ 3ybLy
, 3Byl sue|[qoud Ay13usp] |Ldng d|3H

(20°) 00°9 G2 ¥ A31A130y paubLssy juasaug

(€0°) ‘ 05" 1 00°0 | S| tdng
0] 3suosay psfetag s4ayea] ulre|dx3

(s0°) 021 00°0 ALjuapuadapul syuoM
: : Ltdnd 3[Lym 310y 43ydeaj uie|dx3

(1000") 0 8 06°€ 00°0 - spLdng y3LM auoly buiyaop ssmasta |

"bLg , 1 -

+ Aomnv (05 ) paJedwo) aoLARyag
¥ UOX0J [ LM

3504 alg

ueLpsp ue Lpajy 4OIAVH3Ig Y3HIVIL
ViVQ L1S3L Q7314 NIVW

*mmmcm:u
ubtLs

R 9SUNOI LU LY




1591 pa|Le3-auo=d yx

9|dues ulL SwWO04SSe|) 9% «x

(1000") EL'Y 0°LL: L 6l 9¢ oL°1 00°0 paystutd
uayp sjysel dn-mo| |04 o] 09 siitdnd '8
(50°) 2671 0°81 £ et 0l 00°0 00°0 SUOLIN|0S d3eUUdL Y BALY sitdnd  °/
(1000°) 1é°g G'2e € 9 LE 0S°v 00°0 suoL3n|os aALy syidnd 9
(1000°) 0} A 0°0f 1/ Al 0€ 88° L 00°0 swa|qouad AyL3uap] syidng g
(100°) €0°€ G'orl ol 0l 92 €€ ¢ 00°0 A3LAL30y paubissy paqiadsag pLiyd °f

(1000°) L'y 0°0 0 2 22 05°0 00°0 asuodsay
pade|9Q--43ydoea] 404 palleM uapnls °¢
(200°) ¢6° 1 G 1 L 123 Ll 00°0 00°0 910y 43ydoea] saqLadsag pLLyly °¢
(1000°) [E£°G 0°0 0 8 8¢ 0€°§ 00°0 suo|y butlyJom jo sa|dwex3 S3ALY PLLY) -}
x¥ DLS 2 1 - 0 + Aomav Aomav paJdedwo) J40LARYy3g

UOX0d1 LM xSabuey) so 54
ubis +50d d ¥0IAYHIE LNIONLS
ueipal  ueLpaj

V1va 1S3l Q1314 NIVW

§ 9S4N0ILULW




TerT R TSGR e T T, TS T AT T R TR TR TR AT AT T T
i EL A TR e Rt A A L Dt LU R AL R A A Eart
ST okl SEs L S R s i i e gl b e S AT L ) PR Ty -

Green
Minicourse b ?
Effective Tutoring in Elementarv School Mathematics .. .. .. , 2
Instructional Sequence 1
Objective:: Practice Lesson and Introduction to the Basic Tutoring Sequence f
Teacher Behaviors: Verbal praise %
Prompting questions 1
Instructional Sequence 2 ]
Objective: Diagnosis é
3 Teacher Behaviors: Initial diagnostic question (e.g., "How did you get your 1
? answer?") , ]
Number Operatiops: ask questions to test students' 3
understanding of place value, regrouping, and renaming. 4
VerbalgReasoning Problems: ask student to read the pro- ;
bleMand deciue what number operation to use. )
Instructional Sequence 3 ;
; Objective: Demonstration g
Teacher Behaviors: Estimation 5
Number Operations: depending on the situation, use ex- 9
f panded notation, the number line, or concrete materials. 1
] Verbal Reasoning Problems: have the student draw a picture 3
; of the problem and write a number sentence to express the 3
; problem's requirements. 1
| Instructional Sequence 4 ﬁ
% Objective: Evaluation and Practice, and Review of the Basic Tutoring Sequence %
i Teacher Behaviors: Assign an evaluation problem. ;
i Assign practice problems. 4
] Instructional Sequence 5 ;
’ Objective: Organizing the Classroom for Increased Tutoring Time ,g
Teacher Behaviors: Students correct their own work. ;
‘- Students tutor each other (peer tutoring). 4
: ]
.
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Green

IT. TIME MEASURES--DEMONSTRATION TECHNIQUES

[34]

Number Operations: Amount of time (in seconds) teacher uses either Estimation,

Sabca e Rk

Expanded Notation, Number Line, or Manipulative Materials.

+ 25
- 1

o 7 (no change)

Median Median
N T -2 p Pre Post
43 170.5 2.55 .005 0 115 sec.

Verbal Problems: Amount of time (in seconds) teacher uses either Estimation,
: Manipulative Materials, Picute of the Problem, or Number
Sentence to express the problem.

+ 34

- 10
o 0 (no change)
Median  Median
N' T -z p _Pre Post
44 216.5 3.25 .0005 42 sec. 150 sec.
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Minicourse 2

Skills for Teaching the Kindergarten Child with Minimal Language Experience

Instructional Sequence 1

Objective: To’develop teacher skills useful for extending the language
and thought of kindergarten children.

Teacher Behaviors: Extend the phrase to a sentence.
Refine meaning by providing a word that more accurately
describes the object or situatdon.

Instructional Sequence 2

Objective: To develop teaching skills that introduce and provide practice
in the use of new language patterns.

Teacher Behaviors: Model a language pattern in context and if possible
in conjunction with objects.
Elicit the language pattern from the pupils.
Praise in specific terms omitting personal element.

Y

Instructional Sequence 3

Objective: To deveiop teaching skills that facilitate the meaning associated
with the learning and use of positional words.

Teacher Behaviors: Model specific positional words in context and in con-
junction with concrete objects.
Provide varied physical experiences to assure pupil
comprehension of positional words.
Elicit positional words from the pupils.

Instructional Sequence 4

Objective: To develop teaching skills which increase children's abiltiy to
describe and classify objects.

Teacher Behaviors: Elicit observations of objects.
Elicit observations of similarities and differences between
and within groups of objects.
Provide linguistic structure for describing comparisons.

Instructional Sequence 5

Objective: To develop teaching skills that increase children's ability to
1dentify and describe action.




Teacher Behaviors:

2- Drang

Verbalize a motor activily in conjunction with a demonstra<i-
tion..

Model several verbs that identify action.
ETicit the use of modeled verbs from the children.

2.

A v

3

3

3
24
f
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