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CHAPTER I

The Remedial Mathematics Skilla Program was designed to help high schocl
students (from grades 9,10, and 11) from economically deprived areas, who
ware t%at:v or more years below grade level in mathematics, to improve their
computational skllls. Fifty New York City hig; schools partiecipated in the
program.

Stutigigﬁs were palected for the program in a number of ways. Teachers,
guidarice counselors, grade advisors, and dfeggrtment chairmen recommended
students whom they felt were sufficiently retarded in mathematiecs to warrant
entrance into the program. In addition memy schools engaged in school-wide
advertising campaigns to publicize the merits of the pmgram and attract
studfeﬁtg s who qualified for admission to the program, but were overlooked

in the previously described recommendation system.

After students had been recommended (or volunteered) for the program,
the Metropolitan Achievement Test (pre-test) wae administered. Students who
were not below grade level in mthemaiziea by two years or more were released
from the program. This selection procedure was completed within the firat

two weeks of each cgemoster.

Ag 8 result of participation in the program, the mathemetlics grade lavels
of students were supposed to show a statistically significant difi‘arenge of -
the real post-test score and the anticipated post-test score on the Matropolitan

Achievement Test.




In order to bring sbout this improved mathematics grada,-students werse
placed in classes ranging in size from 10 to 17 students. These classes,
(meeting one period per day, five days per week), were directed by a teacher
sith the aid of an educetional assistant, This class was offered in addition
to the students' regular mathematics class. Most of the student activities
centered on drill activities. In order to generate interest in thesé activities
and in mathematics in general, students were provided with electronic calcula-
tors to check their work and manual calculators to observe the processes in-
volved in the various computationsl algorithms. The Compucorp machines provided
computer assisted prictice of various computational skills.. To further motivate
students toward mathematics a variety of materials and mathematical games were

used. . A good portion of the materials used was prepared by the teacher trainers

A rather close monitoring of the program was carried out by the staff
of ten teacher trainers, each of whom made regular visits to from six to nine
schools. These vigits provided opportunities for training taaehefs to work
more successfully in the program, 'Diaseminati@ﬂ of curriculum materials and -

ideas also resulted from these visits.

This program was operative for the entire school year 1974-1975.



CHAPTER II

EVALUATIVE PROCEDURES

The ‘evaluation objectives for the program were:

1. To determine whether, as a result of participation in The Remedial Mathe-
matics Skill Program, the mathematics grade of the students would show a
statistically significant difference between the real posit-test score and the
anticipated post=test score. |

2, To determine the extent to which the program, as actually carried out,

coincided with the program as described in the Project Proposal.

In order to analyze the first objective, the Metropolitan Achievement
Test (Advanced Level) was administered to all students in the program when
they entered (pre-test) and exited (post-test) the program. The pre-test
waz administered during the first week of each gemester (in September, Form F,
end in February, Form G) except for late entrants, to whom this test was
: administereé upon entrance to the program. For the most part, testing was
the program in January 1975, took the post-test (Form F) during the second
week of January, while the remainder of the studantsi(semg of whom entered
in February and others who entered in September)'taak ihe post=test (Form H)
during the second weeE of May, 1975. Data was collected from the 50 high
schools during the week following the sdministration of each test. After

data was collected and orgenized » Historical Regresslon Analysis was performed.

“It should be noted that because of persistent truancy problems, transient
populations, and other similar factors, et many participating high schools,
the number of students in the program (12,070) was less than the number of
Sstudents (13,725) projected for the program,  In addition, some partieipating



high schools had difficulty obtaining students for the program since the
Remedial Mathematics Séills Frogram was conmpeting for students with other
special programs (e.g. reading). This was particularly true in some of the
participating vocational high schools, where students were programmed for a
full day of instruction and had difficulty findiﬂgAtime on their program for
even one additional elass. This was however counteracted by the fact that
the number of students serviced by the program reflecté those students who
were serviced by the program for only one semester. Hence, one studsnt
position in the program might have been used to actually service two students.
Since the schools in the program found a greater need to service ninth grade
. students than tenth or eleventh grade students, the actual number of ninth
grade students (7,5L0) was greater than the projected number (4,057), This
actual number of ninth grade students also reflects the many students only
serviced for one semester. Since the number of ninth grade students was
greater than anticipsted, the number of tenth and eleventh gfaés students

actually serviced (L,530) was less than the anticipated number (9,668).

The basic reason for not including all students serviced in the analysis
of data was the problem of truancy. The analysis of data included 60.71% of

the students serviced.




CHAPTER ITI g
FINDINGS

Data Analysis

In order to determine whether, as a result of ;artici?atian‘in the
Remedial Mathematics Skills Program, the mathematics grade of students showed
g statistically significant difference between the real post-test score on
the Metropolitan Achievement Test (Advanséd)Levai) Form G (January) or Form H
(May) and the anticipated post-test score, based on a pre-test of the
Metropolitan Achievement Test (Advanced Level) Form F (Septenber) or Form G
(February), a Historical Regression Anglysis was used. The mean pre-test
score for the 1,117 ninth grade students was 6.13 (ﬁith a standard deviation
of 3.6l), for which a mean predicted post-test score of 6.31 (with a standard
deviation of 2.29) was computed. The mean post-test score for this group was
7.21 (with a standard deviation of 1.09) which differed significantly from the

predicted post-test score at the .00l level of confidence (t % 25.25).

The ﬁean pre-test scére for the 3,211 students in the tenth and eleventh
grade was 6.19 (with a stendard deviation of 1.59), for which. & mean predicted
post-test score of 6.48 (with a standard deviation of l:LS) wag computed. The

"mean post~test score for this group was 7.L43 (with a standard deviation af»lggl);
which differed significantly from the oredicted post-test score at thé L0001 levei
of confidence (t = 42.33).

MEANS AND STANDARD DEVIATIONS OF MATHEMATICS COMPUTATION SCORES
ON THE METROPOLITAN ACHIEVEMENT TEST

Group - Pretest Predicted Posttast |

Pogstteat t=value

N Mean S,D., | N 'Méan 5.0, N Mean 8S.D,
_?th grade Li17 6.13 3.6L | L4117 6.31 2-29 Lh117 7.21 1,09 25.25 *

10th and 11th | 3211 6419 1.59 | 3211 6,48 1.6 3211 7.43 1.51 | L2.33 %
grade S e . , o
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Other Findings

The on-site visits by the evaluator ganerated the following findings:
1. 1In schools where the number of teschers in the program —erited a teacher
coordinator, it was found that there was a great diversity in the operation
and function of thece coordinators. In some schools they prepared curriculum
materials, while in other schools they merely offered assistance to individual
teazhers,
2, In most sghﬁalé the primary sctivity was teachers tutoving individual
students, No saall or large group instruction was observed,.
3. Wnile the pre-test results on the Metregalitéﬁ Achievement Test were
widely used for diagnostlc purposes, therec was no uniformity in this usage.
Some schools wrote their own diagnostic tests,
4, In a rumber of schools calculators were not in use, In other schools
thie calculators were being used and, had they bcen available, many more céui&z
have been used, DMcnuzl caleulators were very rarely used,
5. The progrom was effesﬁiﬁely directed by the program head, who was in
constant contcet with teachers, coordinators, department chairmen and teacher

trainers, Feadbacl from these sources was encouraged, @

6. The educational assistants were an integral part of the program. The good
rapport they had with teachers and students in the program made them a

valuable asset to the program.

Facilities and Materials

In most of the participating high schools, the facilitles were quite
good, In some high schools~the classroom teachers did a fine job decorating
their classrocms. .This a3 cedtainly in the spirit of motivating Eﬁ§ students
ana;d'mathematigéi Even in clagsrooms which were not designed for individual
instruction (éhcse-with stationary seaté and desks), teachers for the most

part improvised properly to bring about a comfortable individualized learn-
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The main problem with a small number of rooms used in the program, was
inadequate elecirical facilities. The optimum setting provided electrical
outlets in all parts of the room so that the electronic calculators and com-
puters cﬁﬁld be used when and where needed. Unfortunately this was not the
case in all rooms used for the program.

Some schools which were very crowded had to schedule the program's
Vclasses,in the cafeteria, or had to schedule two classes to onme large room
during the same period, Although this was not desirable, teachers iﬁvalvéé
worked rather well in these situaéigns, Fgftunatgl§ thisg enlyrhappene& ina
‘relatively small number of cases,

A third problem involving facilities for the program cc;urred in the
storage of the ealgu;atars and gampﬁtets, éiﬂge these machines had to be
stored in a safe place, some schools stored them in places remote from the
classrooms in which they were used, $his presented a problew to teachers .
having to transport the machines, At times the machines were not used be-
cause of se%ere transportation prohlems, It should be noted that this
problem was rather isolated in the program,

The materials used in this éragrgm were quite appropriate for the
population served, The only item which merits some reassessment is the
manual calculator (Nippon). The intended use of this machine was as‘an
aid in understanding eamputatiangl algarithms as well as eheekiné‘students'
computational drill problems, As an aid te chegking computational exercises,
the machine lost popularity among the students in light of the move attractive
and more efficient Eiectfgn;c caleculator, As aﬁ aid.ta teaching the compu-
tational algorithms, the machines proved too complicated for stuéenés to
follow and too cﬁmEEisame to use (compared to the electronic machines). Only

10




in a few schools, especially the participating vocational high schools (for
male studenfs) where the students are generally more mechanically inclined,
were these machines somewhat more appreciated and thereby more m»izi\rati{.u:nﬂeZL_i
All sspeéts of the program proposal were fully implemented in the actual

program, with the exception of the video-taping pilst projeect whose implemen-
tation begsn in April 1975, The lﬁte stéré was due to delayed delivery of
equipment,

By the very nature of the selection procedure the pfcgram has serviced
the needs of the specific target population, That is, all students campe from
economically dépfived areas and were two or more years below grade level in

mathematics,

Recomnerdations From Last Prior Study -

1. It was recommended that a special rcom be assigned to the program in each
: /

school, This room should contain the needed electrical outlets, movable
chairs and desks, and adequaée gtorage space with proper seeutity for equip-
ment,

This recommendation was considered and whefe possible implemented, How-
.Ever in some schools the problem of improper facilities still exists and is
apparently still being considered,

2, Teachers and educational assistants should be given more Erequént training
sessions before the prngran begins and during its operation,

This recommendation has been implemented as much as possible with the
éxisting staff, |
3, The teacher trainers should be nore Ehufaughly prepéted for thgi§ respon-
sibilities and their role should be made more clear to the chairmen and staff,

As best as can be evaluated this recommendation has been incorporated in-

to tha program, 1.1




4, Assign teacher trainers a limited number of schools so that they can apenaf
at least a Ealf day every week in each school, Theilr visits should be
scheduiéd so that the chairmen and teachers may be more readily available for
workshops and meetings.
This reeammenjéti;n has been considered but stillineeds to be féstate§
in this report, Samé-tegchér trainers must still make more of an effort to
schedule meetings where the entire staff of the program at.a particular sehaci
can meet in a workshop session.
5, When possible, teachers should have common prep periods so that there may
" be more opportunity for either schgduled meetings with the teacher trainers,
. teacher coordinators, or chairmen or more informal sharing of ideas and
practices among the teachers themselves,
This recommendation has been achieved by a few schools, but because of
overcrowded schools and generaliprggfaﬁming problems, this recommendation
has not been univeraally satiafied;‘
5. Because of the need for more teacher training and more coordination af-the
program, there should be a school coordinator for each school where there are
3>Ea 7 teachers in the program, This ecardingﬁar will teach 4 remedial @Etb
perlods to use thé.Sth period for the purpose of Eésistiﬂg the chairman in
implementing the program,
This recﬂmmendatién_has been implemented, In school with 4 to 7 teachers
in the program one tdacher is relieved of one ééaehiﬁg period to assist in the
implementation of *he program, k
7. Allocate teaching positions to each school and taéehing periods with each
school to coincide with the number of eligible stuéenté or number who actually
attend, |
This recommendation has heeg'fﬂllcwed; however iﬁi;s one which continues

_to merit consideration due to continuous changes in student enrollment,

.Y
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’ S.' Giarify the rﬁlebgf the educational assistant, and provide more training,
-This recommendation has been implémented; but contlinues to merit con-
sideratiag in light of personnel changes.
9. Prepare and make available to teachers a guide With'a diagnaétic test and
gample prescriptive program materislé, so that those teachers who are new to
the program and those who feel a need may refer to it,
This recommendation has heen fully implemented,
10, Althaugh much of the materials and acti?ities ﬁéfe éffeetive; they shﬁuld:
be made more relevant to the puéil‘s daily life or vocation,

This reconmendation has been implemented with the introduction of teacher-
prepared work sheets covering relevant applications of the msthemétieai skills
_eonsidered, There is room for more work inithé preparation of thesc materials.

11, Investigatelthe gpcssibility of using an evaluative instrument which will
more clearly measure pupil growth in math computation skills,
Although this may have been investigated, the same evaluative test
(The ﬁgtrépﬂiitan Achievement Téstj was still being used, A multiple choice
test 'is ﬁgt'taa desirable for thase purposes. |
12, The nomenclature of the remedial math class should be the éame in each school,
Attempts were made to implement this recommendation, but it is beyond the
jurisdiction of the program (i,e, it scems to remain a seﬁaal deeisign) té make
such ochanges, )
13, Assure that there is a more éystématic diagnosis of pupils® abilities and
planning of remediation én an individualized basis, chgresgﬁé?ﬁgrds should
be more conscientiously maintainad so that both student and iﬁéttugtar can pe

aware of and evaluate growth.

14, Each month a record of live registers and attendance should be forwarded
by each school to the program coordinator,
This was ﬂﬁiy done once each semester not each month,

The Renedial Hathematies‘Skills Program is not related to any other
Q ’ [ ¢
[ERJ!:‘ gpecial programs in the school. 13
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 CHAPTER . IV

SUMMARY OF MAJOR FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

H

With the exeaptiéh of the video-taping component, the program was in

full operation throughout the school year, The.pfﬁgfamAwgsfgffeétively_

-coordinated by the program director, who was in constant contact with teachers,

gaﬁrdinata;s, teacher trainers and department chairmen. Feedback was

encouraged.,

For the most part, facilities and equipment ﬁsed'in the program weare as
described in the proposal.

There was found to be a statistically significant gain of the scores on
the Metropolitan Achievement Test over the program gariadﬁ' Thé progéam maia

than met the éxﬁeztatians for this objective,

Conclusion

The teaching of computational skills to high school students in small
classes with individualisediinsttuggians (and the use of calculators) is
apparen€ly effective in significantly impfaviﬂg measured mathematics skills
by grade level, l
for Improving Program

Recommendations and Suggestions

Since the basic objectives of the program were achieved it is recommended

that the program be continued for the next school year., The following

‘recommendations are offered for the improvement of the pregraﬁ.

1, As much of the existing program is centered upon drill work, there ought

14
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to be a greater effort made to zamuuflagé this activity so that student
interest is kept high, This would entail preparing curriculum materials

_involving asreas of interest to the students,

2. There nught to be a greater emphasis on instruction of concepts, perhaps
in smgll graups, and snmewhat less 1ndiv1duglised help with drill When '
”“12 15 students ara serviced by one teacher and one édugatianal assistant,
there is little time during the period allotted to each gﬁudent. When more
time is devoted ﬁa instruction, less time will be available for using tﬁaz
éaicul&tars, which might be more desirable, The calculator should remain a

novelty item to insure its motivational aspect,
3. The functions of the school céardinat@ts should be clearly defined,

4, Programs of teachers and schedules of teacher trainers should beipfépazed
80 as to provide time for meetings of program personnel at each school, _A

greater joint faculty effort should then follow,

5. The program faculty at each school should have a phetagnpying machine ‘and
‘a rexograph machine available so that the production of Eeacher-prepared

materials can be encouraged,

6. There is improvement needed in the current systém for repairing machines,

Inapersﬁive calculators aftén disrupted program activities,

7. There ought to be a uniform diagnostic instrument prepared by the éeachera
‘trainer staff, This instrugpent should then be used at all sites, The current
use of the Metropolitan Achievgmgﬁt Test for diagﬂastiévpurgasas 1is not good,
since guessing on multfple-choice items does not provide accurate dgggnaatig

results. —_— 15 -



: 8;: The use of the manual calculator in thid program should be reevaluated, In
the rare instancaé where it was used, it was rather ineffective and not used
as a learning tool as it wag intended, The maﬁual calculators we?e used in
thg same way as were the eiegtruﬁie calculators Ci.eﬁgehegking'gamputatiaﬂs);

The latter being fa¥ more efficient,

9, Since some schools had a greater need for the caleculators than other -schools,
these machines should be allotted to schools on the basis of need, This would
indicate that during the semester unused machines at one school would be

allocated to schools which can put them to immediate use,

10, Since some achaala,.fgrzed by overcrowded facilitiea, had two classes
guccassfully share one large room during the same pericd; it might prove
fruitful to try thils on a carefully schéﬂuled basis. When done properly, this
shsfiﬁg provided expanded opportunities for students, since a greater variety

of equipment and ideas were available and team teaching was posaible,

11. Funds should be available for onegoing purchases of educational materials

as needed throughout the school year,

16



EXEMPLARY PROGRAM ABSTRACT 14
Title: o Remedial Haﬁhematigs Skills Program
Component Codes: 60915
60916
Activity Code: 720
Qbjective Code: © 801

Program

The Remedial Mathematics Skills Program serviced students who were two or more years
below grade ie%gi in mathematics in 50 New York City high sehagls throughout the entire
school yesr. The program objective was to improve students' computational skills through
the use of calculators, computer assisted drill work, drill kits, prnjeét;qrientéd
activities, and other appropriate-materials in a supplementary, individualized, :

' corrective mathematics program,

 Achievement Test (Advanced Léval) and the program more than net the expeetstians for. '
this objective, The analysis of test results obtained for 4,117 ninth gradé'ségdaﬂts
vevealed a pre-test mean of 6,13 (from which a predicted post-test mean of 6.31 was
computed), and an actual post-test mean of 7;21:‘;;his gain was sighificsnévat the
.001 level of confidence, The analysis of test féEulEé obtained for 3,211 teﬁ;htaﬁd
eleventh grade students revealed a pre-test mean cf 6,19 (from whizh a pre i ted
post-test mean of 6,48 was computed), and an actual pgs,itegﬁ mean of 7,43, This
gaiﬁ wag significant at the ,001 level of ccnfidenaé, _ -

Throughout the ér@éram a variety of mathematics matérials, calculators éﬁd

computers were used in an Individualized setting,

onclugion _ -

LY

The teaching of camputatiémal ékills to high sehool students in smgil classes

with individualized instructigns (and the use of ecaleculators) - is apparently effeetive

in significantly improving maasured mathematics skills by grade level.

17




Use Table 304, for Historical Regresginn Desipn (6-Step Formula) for Reading (Engl;sh) Math (Englisn); Reading (Non-
English); Math (Non English).

30A, Gtandardized Test Results.,
In the Table below, enter the requested information about the tests used to evaluate the effectiveness of major ’Egl
project CDmpDﬂEﬂtE/attiVl;lES in achieving desived objectives, This form requives means obtained From scores ==
. in the form of grade equivalent units as processed by the 6 step fornula (see District Evaluator's Handbook of
Selected Bvaluation Procedures, p. 45-49), Before conpleting this table, read all footnotes, Attach additional
sheets if necessary,

Component | Activity(lest | form | Level |Total Graug Number | Pretest |Predicted| Actual Obtined| LeVEL2

Code Code |Usedl/ [Pre]Post |Pre [Post| N4/ I,D,;/ Tested™/ {Date |Mean Postrest|Posttest | Value |sipni

RSN AN S A AN N A N Lol | Mean. (Dafelbean| of ¢ |ican
32 T AL

61019 |1 15] 7] 2] Obab-T0.¢ SH ADVIADV I5k0 frage 91117 [2fr56.03 | 6,30 [5/m5(7.20 25,05 |00
- T T i Un )

61019 11 1 6 7) 2] et ft Woviav k530 | 16| |2fr5 k69 | 648 |5/ begg | oo

L/ Tdentify the ‘test usEd snd year of publication (MAT-58, CAT-70, etc,),
2/ Total nunber of participants in the activity,
3 Identify the participants by specific grade level (e.g., grade 3, grade 5), Where several grades are combined, enter
the last two digits of the component code. |
4/ Total number of part;cipants included in the pre and posttest calculations.
3/ Specify level of staLISEiCal significance obtained (e.g., p < .05; p<.0l),

EES—




@ﬂ@ﬂF@MﬂN@LW@%ﬁ@fJM@EﬁF@M

(@ttech to ¥R, Ttem 430)  Fusetion § 00-50016 B
In this table enter sll pata 1,005 information, Between MIR, item 430 ac this fém, all partieipants | /

1n eech activity must be accounted for. The component and activity codes used in completion of item {30

ghould be used here g0 that the two tables match, See definitions belov table for further instructiong,

W@ @ e T T .
Couponent | Activity | Group | Test [Total | Number Participantg | Reasons why students were not tested, or {f
Code Gode | I,D. |Used | N |Tested/| Mot Tested/ tested, vere not analyzed
Analyzed  Analyzed ~ Number/” |

= N % ) {110

il e = o i i B At — - i - -~

n ; | o ot tested, protest and or posttest |
61019 L5 71200 |Grado | WATTO TSNO | U117 | 323 |bSubod o N e
e : scores missing due to truancy « 3,23 -
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- (1) Tdentify the participants by specific grade level (e.g., grade 3, grade 9), Where several grades are combined,
enter the last two diglts of the component code, = -
(2) Identify the test used and year of publication (MAT-70, SDAT-T4, ete,),

(3) Number of participants in the activity, | - _

(4) Number of participants {neluded In the pre and posttest calculations found on itemd30,

(3) Nuzber and percent of participants not tested andjor not analyzed on itemf30,

(6) Specify all reasons why students vere not tested and/or analyzed, For each reason specified, provide a separite
number count, If any further documentation fs available, please sttach to this form, IFf further space {s-
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