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ABSTRACT

The purpose of this study was to develop an

evaluation instrument to assess young children's language

communication skills. Two parallel sets of Language Communication

Skills Tasks (LCST) were developed. Each task was developed to

measure the effectiveness of the child's communication skills as both

a speaker and listener., The subjects were 112 children from an
innexr-city public elementary school. Two sets of measures were

derived. The first set dealt with communication measures and the

second with the linguistic components. Detailed discussion of
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findings, procedures, and plans to revise and validate the LCST are
presented in the paper. (Author)
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The Development of a Measure to Evaluate Language
Communication Skills of Young Children

Suzanna Rose, Margaret C. Wang, Jim Maxwell, and Elaine Corey
Learning Research and Development Center
' University of Pittsburgh !

It is generally agreed by the child development theorists and early
childhood educators that the language development—of young children is — - -
influenced by a multiplicity of factors. The results from a great num-
ber of past research studies coupled with }ield experiences .suggest that
the differences found in young children's verbal communication skills
are attributed to more than just differences in such linguistic qualities
as syntactic structure, vocabulary, and intelligibility. The differences
in communication skills are strongly influenced by such factors as the
child's ability to take the listener's role, his ability to order and

classify relevant information, the nature and amount of feedback infor-

mation supplied by the listener, and the appropriateness of the responses
of the speaker to the feedback. (Piaget, 1926, Bernstein, 1961, Vygotsky,
1962, and Flavell, et al, 1968). The purpose of this study was to inves-
tigate the effectiveness of a technique developed to assess the character--
istics of effective language communication behavior of young children.

The Language Communication Skills Task (LCST) was developed as a
technique to study the nature of language communication among young
children, and to assess the effectiveness of their language communication

competencies. Language communication skill,for our purposes, is defined

as the competencies required in effective inter-individual communications.

Specifically, the LCST is designed as a technique to assess the quality




of inter-communication among young children. We are interested in
studying the young child's ability to get meaning and ideas from his
social—}inguistic situations and :o trénsmit these meanings and ideas

to others, his response to language behaviors of others, and his ability
to adapt his communiéative input to achieve effective language communi-

cation with others.

Method
T —— e

The Tasks:

Two parallel sets of communication tasks were developéd. The tasks
were developed to measure the effectiveness of the child's communication
skills as both the speaker and the listener. The stimulus materials used
in each communication task included two identical colored drawings of a
familiar setting (a classroom scene for one set of tasks and a kitchen
scene for the other set) mounted on 18x24 magnetic chalk boards. The
scenes were selected on the basis of familiarity to the subjects. For
each scene, two identical sets of objects were included. The objects
were things one might logically find in the settings depicted on the
picture board, and they were drawings mounted on cardboard cutouts with
magnetic backing.

The task was designed to be administered to a pair of children at a
time;, with one playing the "message prescriber" role and the other playing
the "message receiver" role. The presenter's job was to tell the receiver
WHAT object to pick up, and WHERE on the scene of the receiver's picture
board the object was to be placed. The receiver's job was to pick up
each object as described by the presenter,'and place it at the specified

space on his picture board.
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In performing the task, the pair of children were seated opposite 7
each other with thé identical picture boards set up in front of them.
The boards are placed in such a way, that neither child could view the
other's board. The presenter's board contained all of the objects in
the app?opriate place on the scene, while the objects for the receiver's
picture board were displayed in an array on the table in front of the

receiver. The players were not permitted to look at each other's picture

nor use hand .gestures. They could use language to -inter=communicate

as much as they needed prior to the placement of the object by the
receiver on the approﬁriate location of his picture board. The receiver
was permitted to ask for a more precise and more discriminating message,
and the presenter was permitted to answer the questions verbally. See
Appendix A for testgr's manual for the description of test instructions.
The LCST was designed to assess language communication competencies
of both the receiver and the presenter. It was designed to assess:
(1) the encoding skills of the message presenter, including naming or
explicitly describing the item the message receiver was to seiect, as well
as the place and position in which the item was to be placed; (2) the
ability of the message presenter to put all the relevant information to-
gether to communicate to the receiver, through the use of language alone,
the message that would enable the listener to complete the task; (3) the
rability of the message presenter to remember what communicative message
he had already transmitted and what he still needed to encode :to provide
pertinent information to the receiver while encoding the next message,
or the message for the aext item included in the task; (4) the ability of

the message presenter to recode the message during or prior to his pre-

sentation of the message, in order to provide the receiver with the necessary

information to successfully decode the communicative input and perform




___the item specified and placing theobjeet-in-the correct location trans—... -

' Samples:

the task as presented; and (5) the ability of the message presenter in
making use of the receiver's feedback information to recode his message
to impr9ve the communication quality - his ability to adapt his message
to the communicative input needs of the receiver, as indicated by the
receiver's resébnses;

The LCST, in turn, assesses the message receiver's communication

competencies in (1) decoding the presenter's message by identifying

mitted in tﬁe message; (2) communicating to the presenter any questions

he may have for further clarification of the verbal message transmitted

to him, and requests for additional information; (3) making use of his
past experiences, his perception of the social linguistic situatiom,

and his ability to assess precisely what additional inférmation is needed
from the presenter in order to successfully complete the task communicated
to him; and (4) decoding the revised message sent by the presenter, per-
forming the task, and sending a verbai message to inform the presenter

that the task was completed.

The subjects included in the study were randomly selected from three
grade levels in an inner-city public elementary school located in Pittsburgh,
Pennsylvania. The total sample was 112, they were: 38 kindergarteners,

32 first graders, and 42 second graders. The majority of the samples came

from families of low SES status. The mean IQ score as measured by the
Slossen Intelligence Test for the kindergarten group was 102.47, with a
standard deviation of 13.44. The mean IQ for first grade was 102.33, with
a standard deviation of 16.44. The mean IQ for the second grade was 93.86,

with a standard deviation of 11.06.




Procedures:

| The tasks were administered to one pair of children at a time, in :
a special area set up outside of the régular classrooms. Children were
randomly paired within each grade level, and each pair of children worked

on both sets of ‘tasks in two separate sessions so that each child had a

”"

turn to play the presenter role with one set of tasks, and the receiver

i —— ———r 24— Ri

. role with the other set. No time limit was set for the sessions. Each ?
‘ S §
pair was given astuch—time-as-they needed to-complete the tasks. Both {

children were instructed and encouraged to ask questions and request for

o

further explanation from each other whenever they felt it was necessary.
However, they were not permitted to look at each other's picture, nor
use hand gestures; they could only "talk" to each other. ‘The mean time
per session was 25 minutes, with a range of 18-45 minutes. A
tape recorder was used to tape the verbal protocols during each session.
Transcription of the protdcéls‘for each pair inter-communication on both
sets of tasks and the record of whexe each item is placed on the receiver's
picture served as the basic set of data for analysis.
Measures:

Two sets of measures were derived from our analyses. The first set
of measures dealt with communication competencies, and the second set of
measures dealt with the linguistic competencies. Measures for evaluating
the communication competencies were related to the performance of the task,
that is,’ the successful completion of the communication tasks, and tﬂé
measures for evaluating the linguistic competencies, are related to the

use of language and language styles the child used in the communication

process.




1. Communication measures:

Four different measures were used to assess the child's performance

on the communication tasks. The pres'enter score represented the quality

of the presenter's verbal command in giving the directions to the receiver.

The presenter s;ore wﬁs derived from three sub-scores whi;h included:

(1) the correct labelling and/or description of the item to be placed;

(2) the correct labelling of the object on which it was to be placed; and
————————(3) the exact-position of that objeét. An example of a presenter's message

which contains all criterion information would be "Put the turkey on the

left side of the sink." The receiver score represented the quality of

the receiver's ability to comprehend the direcfion given by the presenter.
The receiver's sub-scores included: (1) selection of the correct item;
(2) where to put it from the message. transmitted by the presenter; and

(3) the ability to question the presenter when sufficient information was
not given.

To measure the communication outcomes of the pair, a pair score was
claculated._ The pair score represented the correct placement of the object
by the receiver, based on the message transmitted by the presenter, whether
the message was correct or not, according to the specification of the task.
In other words, the pair score was a measure of how well the presenter and

the receiver interacted regardless of presenter errors. The inter-communi-

cation score represented a measure of cr?;erion behavior for the task,
correct placement of the object -- acé;;ding to the predetermined location
on which the objects were to be placed on the picture board. This score
represented a measure of the inter-communication adéquacy of the pair.

It was a measure of the criterion outcome of the task: the correct place-

nent of the object by the receiver, which resulted from the use of the

encoding and decoding skills of both the presenter and the receiver.




2, Linguistic measures:

Based on the transcriptions of the verbal protocols collected for
the study, several measures to evaluate the linguistic quality of the
coatent of the inter—communication was developed. The linguistic measures
used included: (1) gggggg, total number of words used, (2) Ezggl.total

number of different words used, (3) token length, mean number of letters

included per word for the total words used, (4) type length, méan number

of letter per every different word used, (5) type—~token-ratio, a measure

of variability, (6) Yules K, a measure of'repeativeness (Herden, 1970),
and (7) utterance length, number of words included in a meaningful unit
of verbalization preceeded and followed by a pause, it may or may not be
a grammatical sentence. The linguistic measures are derived directly from
coﬁputer analyses of the protocols (Maxwell, 1973).

Data Results

Communication Component

The reliability of the tasks was investigated using several different
methods. A pilot study to estimate the test-retest reliability was con-
ducted. Twelve first grade children (not included in the sample for the
present study), served as subjects for the study. The classroom task
was administered to the 12 children twice, a week apart. Tﬂé children
were randomly paired and randomly assigned to play the same role for both
sessions. The percentage of agre=ment of the inter-communication score
was calculated per each item. The mean percentage of agreement for the
task was 89.3 with a range from 78.5% to 100%.

In addition to the small pilot test-retest reliability study, the
split-half method and the parallel test method were used to estimate the

reliability of LCST from the results of the present study. To obtain




the split-half correlation coefficient, the items included in the
kitchen task (K) and the classroom task (C) were divided into equal
halves, and the correlation coefficient between the scores obtained
from the two test halves were calculated. The split-half correlation
coefficient was. .725 for K and .758 for C. Both correlation coefficients
were significant beyond the .01 level.

Using the parallel tests method, the correlation analysis between

scores obtained from K and C was performed to optain additional estimation

of the reliability of LCST. The correlation coefficient for the parallél
test was significant beyond the .01 level.. The overall results from all
three methods used to estimate the reliability coefficient of LCST seemed
to indicate that the LCST is a reliable instrument for measuring the 7
communication skills of young children, at least for the subjects that
served as samples for the present study.

Another question related to the reliability of LCST is "Whether the
child's preseﬂter scores is related to his receiver scores?" To obtain
empirical data to answer this question, canonical correlation analyses
between the presenter scores and the receiver scores were performed. The
canonical R was .893, and the chi square test'was significant beyond the
.01 level, an indication that the child's performance i; both roles, the
presenter and the receiver, were related. In other words, fhe results
can be interpreted as an indication of the child's performance consistency
between the two roles LCST was designed to measure.

To provide further information about reliability of the meszsures,
we also looked into the question of whether the ordér of presentation
made any difference in the bresenter scores and the fece;ver scores.
Correlation analysis between the order of presentation and the various

LCST sub-scores were calculated, and none of the correlation
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coefficients was statistically significant. In other words, the order

of presentation did not have significant effect on the scores. This
result suggested that the overall LCST scores of the pairs between the
tworsessions were consistent, there were no fluctuations in time scores
between the two sessions. Therefore, we can conclude that no significant
practice effect was observed in the scores, and the performance of the

pair was not affected by the order in which the particular roles (presenter

or réEéI;E;ii;E;é”égéigned to then.

To investigate the validity of the LCST, a series of statistical
analyses were performed. We first ask the question, "Whether the sub-
scores obtained from the verbal protocols of a given task (K or C) are
related to the inter-communication scores (the proper placement of the
objects on the receiver's picture board)?" fo answer this question,

a series of multiple correlation analysis were performed. Tables 1 and 2
summarize the'results, . ! . -

A separate multiple correlation analysis was performed for each set
of sub-scores, the presenter's sub-scores and the receiver's sub-scores
for K and C. The results are summarized in Table 1. The fact that all
the Mu.t. R's for this series of analyses were significant Seyond the
‘.01 level, indicated that what the children said was related to their
performance on the criterion task. To provide further empirical evidence
to support the results reported in Table 1, three additional Mult. R's
were calculated between the inter-communication scores and (1) the combined
scores of the presenter set for both tasks (C and K); (2) the combined
scores of the receiver set for both tasks, and (3) the total sub-scores,
presenter and receiver, for both tasks. The results for the multiple

correlation analysis are summarized in Table 2. Again, 211 the Mult. R's
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were significant beyond the .01 level. The results, in a way, provided
empirical evidence of one aspect of the validity of the LCST. The fact
that the sub-scores obtained from the verbal protocols were found to be
significantly related to the criterion behavior the test designed to
measure indicapes that what the children said to each other was signifi-
cantly related té the joint outcomes being measured by the LCST -- correct
placement of the objects on the receiver's picture board.

Another method we used to estimate the validity of LCST-was through _

the use of correlation analyses between the inte;-communication scores
of LCST and measures of a selected number of student characteristics
that have been hypothesized to be related éo the children's ability to
communicate through the use of language. The results are shown in Table 3.
Grade and academic achievement scores were found to be significantly re-
lated to the inter-communication scores, while IQ and sex were not signifi-
cantly correlated with inter-communication scores. These results are in
agreement with findings from earlier studies by Krauss et al, (Krauss, R. M.,
and Rotter, G. C., 1966; and Glucksberg and Krauss, 1969), and furthermore,
the results provided some indication of the construct validity of the LCST.
To further investigate the validity of LCST, we studied the Qiscrjmi-
nation power of the LCST scores with age, as reflected by the grade levels
in our case. Analysis of variance between the inter-communication means
of each age group was performedi The F test was statistically significant
beyond the .01 level; Scheffe's test for multiple compariéons was used to
obtain a more refined test of statistic significance of the differences
among the means. Among the five different comparisons made, all but the
difference between the means of the first grade and the sccond grade groups

were found to be statistically significant.
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The overall results seemed to suggest that the LCST is effective
in discriminating communication competencies among children of different
ages. Since it is a well established fact that age is a good predictor
of communication skills .in children (Glucksberg and Krass ~?69; and
Flavell et al, 1968), and sincze the ﬁact the LCST sc.... were found to
be significantly correlated witn age (Table 3), and ANOVA of mean scores
among age groups were found to be statistically éignificant, we can con-
clude that according to our pilot testing results, that ‘the LCST seemed to
be a valid instrument. .

To further investigate the nature of differences in communication
skills among young children of different age groups, we examined their
differences in mean and standard deviation of the sub-scores, as well
as the criterinu scores. As shown in Table 4, no significant differences
were observed among different age groups in the sub-scores, "What object"
and the greatest differences was found in the "Position" scores between
kindergarten and ;econd grade. This result seemed to suggest that child-
ren, regardless of their age level, seemed to be able to label and select
the appropriate object. However, children from the kindergarten group
were less‘competent in communicating location referents and their ability
to ask questions to improve inter-communication. Although there were some
‘differences in the sub-scores between the first grade and the second grade
children, the differences were very small. The results seemed to suggest

that there are some ceiling effects, either in the LCST's ability to

assess second grader's communication skills, or the sccond grader's
o
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ability to perform the inter-communication task the LCST designed to

measure. An interesting trend is noted in the differences between the

sc res and the inter-communication scores across all age groups.

Children had consistantly higher pair scores than inter-communication

scores.

Item analysis was performed to obtain information about the con-
tribution of each item included in both, the kitchen and the classroom
tasks. Percent of passing of each item, as well as the coefficients for
the correlation between the sub-scores, and the inter-communication scores
and grade levels wefe calculated, to provide empirical information with
which decisions about the inclusion or exclusion of certain items in the
final version of the LCST can be made. The results for two items taken
from the kitchen task are reported in Tables 5 and 6 to illustrate the
type of data we have on each item. The results of item analysis of
this kind will enable us to achieve the objective of including as small
a number of items as possible, while making sure that the validity and
reliability of the instrument are preserved. Percent passing information
of the item provided the measures of discrimination power of the item,
while correlation results provided information about the relationship
between the item and other items included in the task, the contribution
the particular sub-score made in the criterion measure of LCST (inter-
communication score) and the discrimination power of a particular sub-
score and the criterion score among children from different age groups.
However, empirical validation study including only the items selected for
the final version of .LCST is necessary before any statement about the

reliability and validity of the final test can be made.
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Linguistic Components:

To study the linguistic sophistication of the verbal protocols, the
protocols were analyzed on the basis of a selected number of linguistic
measures. The means and standard deviation of the linguistic measures
for each set of.the data (presenter and receiver for X and C) are
summarized in Table 7. In comparing the results between the presenter
set and the receiver set of both tasks, one it struck with the compar-
ability of linguistic sophistication of rhe verbal protocol used by the
pair of children in transmitting‘the messages for both tasks. This re-
sult provided further empirical evidence for the reliability or the
consistency of the measures obtained from the two parallel tasks,

In contrasting the linguistic measures of the two sets, (the
presenter set and the receiver set) some interesting phenomenon were
observed. The receiver spoke fewer words than the presenter, the words
used were shorter (token and type lengths) and the words included in
each utterance were fewer. However, they used more different words
than the presenter (type token ratio). This result supported the hypothesis
we have made about the difference in the nature of the verbal message
required of the two roles, The presenter's méssage was expected to be
longer in length (the length of utterance as well as the length of the
individual words) since the receiver only needed to say "I am ready", "I
found it", or "0.K." if the message transmitted by the presenter was
adequate, However, when the presenter's message was not adequate, the
receiver was expected to ask different questions varied according to the
particular needs of the receiver and the particular inter-communication.
situation, therefore, the receiver used more different words in asking the

questions.




To study the relationship between linguistic sophistication of the

verbal protocols, and the inter-communication measures of the LCST, as
well as age, correclation analyses were performed. The correlation
coefficients are reported in Table 8. In general, linguistic measures
such aé token, type ;nd sentence length were significantly correlated with
the inter-communication scores, while token length, type length and
sentence length were related to age. The results shown in Table 8,
suggest that the total number of different words and the total number
of words and sentence length used in the inter-communication pro;esses
were related to the criterion behavior measures by LCST, while the
length of the words and the length of the sentence used were related
to age.

Measures of linguistic sophistication such as type-token-ratio and
Yules K did not seem to have much effect. This result seemed to sub-
stantiate findings of Glucksberg and Krauss (1969), the need to differen-
tiate linguistic competency from communication competency. The young
child's ability to use verbal skills (language) in a functional setting

is not significantly affected by his linguistic competency.

Summary and Discussion

The present study was designed as a pilot study to investigate the
effectiveness of a technique, the iCST, developed to assess the communi-
cation competencies of young children. The LCST was designed for two
children, playing two different roles of a communication task, to jointly
solve a inter-communication problem -~ successful placement of an object
on tie receiver's picture board based on the verbél mess;ge transmitted

by the presenter. The tasks provided a measure for the criterion behavior,
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the inter-communication score and the pair score, apd measures of com-

ponent behaviors hypothesized to be related to the criterion behavior.

In addition, the tasks also provided measures for evaluating the lingu-
istic quality of the receiver and the presenter's verbal protocols.

Our pilot testing results seemed to indicate that the LCST is a
reliable and valid technique to use for assessing the particular component
of communication skills the LCST aimed to measure. The results of this
study indicated that the outcomes of the inter-communication score obtained
from children of similar age range and social backgrounds depend on the
quality of the verbal messages transmitted by tﬁe presenter, the result
of the combined function of both the presenter's and the receiver's
verbal communication adequacy, and their ability to assess their inter-
communication needs under the social~linguistic situation from which the
criterion task was performed.

Results from the multiple correlation analysis between the inter-
communication scores and the six sub-scores provided empirical data to
demonstrate the close relationships we have hypothesized between the
verbal behaviors of the pair and their performance on the criterion task.
Our investigation of the relationship between the linguistic measures and
the inter~communication measures indigated that inter-communication scores
were related to the word-count measures we used to analyze the verbal
protocols, but not the linguistic sophistication measures.

An increase with age in Ehg communication proficiency and the lingu-
istic proficiencies as measured by LCST was observed. However, because
of the limited age range of the subjects included in our study, and the
ceiling effect we have observed in our data with regard to the upper
range of the age group, we must consider this finding tentative. 1In
order to further examine the developmental trend iﬁ youné children's
communication skills, we must include subjects of a wider age span. It
is our plan to include subjects ranging from age 3 through age 9 in our

future study.




The sub-scores that contributed most to the success of the criterion

task, were sub-scores related to the position and the location of the object,
as well as the receiver's ability to ask questions and the presenter's
ability to answer the receiver's questions appropriately. This result,
supports findinés from other studies (Baldwin and Garvey, 1973; Glucksberg
and Krauss, 1969; and Flavell et al, 1968), which suggested that the poor inter-
communication outcomes may be attributed by the role~taking ability of

the pair, or their inability to orient to another person's points of view.
For example, a poor presenter may not recognize the fact that the table

he has on his board is not on the receivef's picture board yet, and the
receiver cannot put the bag of grocery on the table unless he/she tells

him to put the table on first. Therefore, even if he presented the

message "Put the big brown bag with food in it on the table." the receiver
could not have placed the object on the location designated unless hé
informs the presenter the table is not on his board. If the receiver is

a poor communicator, he may very well pick up the object "the brown bag"

and put it on the sink counter or wherever it seems to be appropriate.

One of the most exciting findings of this study was in the type of
information the LCST scores can yield for studying the diffei:ences in the
nature and quality of inter-communication processes used by. young children.
From the data'we obtained from LCST, we were able to examine and identify
inter-communication characteristics of young children. We found, for
example, the poor presenter tended to give non-precise or incomplete mes-
sages, the information he provided was usually inadequate for the receiver to
use for identificaticn purposes. The poor receiver, in turn, generally
failed to seek for furtper explanation from the presenter when the
messages were not clear. The poor receiver attempted, ?nstead, to identify

the object or location on which the objects are to be placed on the basis
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of inadequate information obtained from the presenter's message, or
on the basis of what he perceived the presenter's message should be.
On rare occasions, when a question was addressed to the presenter, the
presenter would simply repeat the message he originally transmitted.

Based on the'preliminary analysis of our data, we can conclude that
LCST is not only a noticeably useful technique to evaluate the communication
competencies of young children, but most important of all, it can serve
as a diagnostic technique to study the relationship of identifying charac-
teristics of competencies that lead to adequate and effective communication,
in order to provide and create learning enviromments and learning experiences
condusive to enhance the communication skills of the individual child.

The development of the LCST also sexrved as a prototype for developing
other measures to assess young children's communication skills. Since
the LCST tasks only included one component of communication skills --
descriptive skills, we plan to use LCST as a model in developing a battery
of assessment measures to cover a wide range of skills that are related

to the communication competencies of the young child.
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MEMORANDUM TO FOLLOW THROUGH SPONSORS
Subject: Miscellaneous on Testing, Reporcing and Fiscal Years 74-76

Enclosed is a copy of a memorandum from Ed Epps (University of Chicago)
regarding our meetings last winter about the test battery., Dave Weikart
has given some descriptions of those meetings and Ed offered to write up
his recollections., The notes are in draft form because other participants
are currently being polled regarding their recollections,

Enclosed are test sample recommendations through 1976, These lists are for
, your reaction,

I noticed that many of you planned to participate in the AERA conference;
therefore, I have asked SRI and Abt to be available to meet with you if
convenient. On Tuesday evening (8:00 p.m.), I have asked SRI to discuss
their final rcport, This report was due in draft form last June and has
been undergoing revision. You should all receive copies prior to AERA week,
The meeting place will be my room at the Jung,

Abt Associates will be available to discuss their preliminary report which
was due and delivered January 31, I have asked them to dirtribute the
report to you prior to AERA, The meeting with Abt is .tentatively set for
Thursday, March 1, We can discuss/change that meeting time on Tuesday.

It is time for us to do some advance planning. The sponsor budget implications
of any future reduction of classrooms in Follow Through schools must be
carefully considered. How will your staffing change if there is only one

or two grade levels being served in the schools? How will your experiences be
documented so as to leave a lasting history of this operation? Can you
anticipate unique service demands in FY's 74-76? Unless we plan now, all

we will do is recact to what somcone eclse plans“for us, Let's talk ahout

this in New Orleans and then get a task force operating,

U1 -/ 2 ﬂ (i

s /) Ay .'x/ /// (PR ——
Garry L. Meﬁ;niels, Acting Chicf
Resecarch and Evaluation Seetion
Follow Through Branch

. . ‘ Division of Compensatory Education

Enclosure




