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DEVELOPING AND EVALUATING "PATTERNS"

INTRODUCTION N
pu—

-

The unit Patterns is a part of the Preprimary Mathematics Program which
was developed within the University of Georgia Research and Development Center
—.—-—-ir , - - ) i « )
" in Early Educational Stimulation. The first writing of the unit was done in

the Spring of 1969 and preliminafy trials were conducted during the late

»

Spring and Summer of that year. The unit was rewritten in a revised and expanded

"~ "~ form utilizing feedback from the preliminary trials.

In January and February of 1970 the unit was used by the preprimary classes

in the Research and Development Center's experimental school in Clayton County,

Georgia. An gyaluafioh of the unit was conducted at that time in an attempt
to determine the-épppopriateness of the aétivities'in the unit for chilaren’
three, four, and five years old, the instrucfionai'timéArequired for the pg}t,
and the degree to whicﬁ the objectives of»the unit were accomplished. On

~.

the basis of that information it was anticipated that further modification of

+ -

the unit, particularly in its relationship to the entire prograﬁ, would be

done.




GENERAL SETTING

Arnold School. The Research and Development Center in Early Educational

- = o

Stimulation has, since the fall 0£ 1966, operated an experiméntal preprimary

and primary school in Clayton County, Georgia. During the 1969-70 school

year this program was housed in the’ Arnold School. Prior to the 1969-70 school
= R I

year this program was housed in the .Suder-School, however the teachers and
students were the same as in previous years except for nermal turnover Zn

- ) ) Y
~teachers, the 1dss of a few students, and the addition of a new group of three
o 7 '

year olds. fm*
-

The classes at the preprimary level (ages 3, uz—and 5) were composed of

-15 to 20 children, and for-each class one teacher and two teacher aides were

provided. At the primary level tlasses were larger, 16 to 27 children, and
one aide was provided for each class. In each of the seven subject matter
areas, language, mathematics, science, social science,_art, musi;, and physical .

education, there was a subject matter specialist in the school to assist the

teachers, supervise the use of materials, conduct ‘nservice training for teachers
and.aides, administer tests, and collect data. 'Assistance from a facuity

m;mber in the subject matter department of the College of Edﬁcation (for example,
Mathematics Education) or the agpropriate department in the College of Arts

and Sciences was available when needed. This faculty member had the responsi- ‘
bility for developing and/or selecting materials for ude in his field. At thé
preprimary level the children attended scheol on half day sessions with each
team (teacher and two aides) handling'two c%?sses, 8:36 A.M. to 11:00.A.M.
and.lQ:OO P.M. to 2:30 P.M., each day. iPreprlmary classes met four days per
week, reserving Wednesday of each week for planning, updating of records, and

-y
inservice education. All teachers but one scheduled fifteen minutes per




subject each day. Thié had the effect of reducing expected variation in lesson
length. The single teacher who operated on a flexible schelule had mathematics

lessons during the unit varying from 0 to 40 minutes.

Pre-primary Egpulation.l The‘subjects in this evaluation were the children
’enrolled,in the preprimary ;lasses at the Arnold School. All of these children
eﬂtered the R & D-Center'sj‘preérimary uhit at age 3,. that is, the children
ranged in age from 2 years 9 months to 3 year§ 87monghé iﬁ Septemberdof the
year they entered. )
Parents volufiteered to have their cAIIdren enrolled in the preprimary
classes and provided tfﬁﬁ;ﬁﬁftation.—No tuition was charged. The eﬁrollmentx
period was heavily advertised each year in order to secure arlarge number of
applicants. Parents who had o;e ;hild enrolled were given,priority in enrol}-
ing other children if they wanted t; do so.r The selectién proceaurg varied
only slightly from-year to year for successive groﬁps of three yiir olds.
The measures obtained on applicants and uséd fsr sélectibn'purpoée;xwéfe, for
years before i969, chronological age, pérents,socio-economic status, ethnic
éroup, and verbal maturit& as meésured by the Peabody Picture Vocabulary Test.
Through seléction:ofrsubjécts an effort was made to Produce a group which was
approximately a "natioh;l sample“ in regard,torthese measures . 7

All children in the three and ‘four year old groups were used in this

trial. The children in the "top third" of the five year old group, teacher

judgement serving as the seléction factor, were doing first gréde level work

and it was'decided that they should continue in the first grade prégram

lThe information-regarding population was obtained from the R % D Center
" publication, "Basic Assessment of Subjects in the Clayton County Mcdel,"
undated, mimeographed,




rather than start the Patterns unit.

The IQ scores given in Table 1 are based on the Stayford—Binot Intelli-
gence Scale. Note that the reduced five year old population from which the
"top third" of the group has been eliminated is very little different from .
the total éroup. In any case, this population is not really comparable to any
other population of five year olds known to this investigator. They have been
in school since age three in an environment which emphasizes structureﬁ
cognitivdly oriented programs in subject matter areas. ‘

.

Praagriggg! Mathematics Program. The pre-primary mathematics program of
the Research and Development Center was designed to develop understanding of
basic mathematical concepts through a sequence of informal experiences. In

preliminary form the program consisted of the separate units Matching,

Counting, Patterns, Relations, Operations, and Numeration. This sequence

of units was used at the # d School, the R & D Center's experimental

" primary and pre-primary. school,_and‘at several other locations in the South

—

and East. Teachers were adaptiﬁg one basic set of materials to suit ahildren
three, four and five years old. The use of units based on mathomatical‘topics
was a”canwoniont arrangement for production, trial, and ovaiuation, but it was
less convanient for instruction in the three to fivo age range as the material
was, by teacher report, most suitable for age fbur but roquired condidorablo

adaptation at age 3. It was expected that the successful parts of the ugits-

* would be absorbad into programs organized‘by age level.

The unit being considered in detail herc, Patterns, is based on manipulating

red and white cubical blocks to form patterns. It consists of five activity

sequences each of which takes an activity from simplar to more complex patterns.

A description of the major activities follows.
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[he ehil&;n are allowed to p’ay with the blocks for some time preceding
the beginning of organized activities. When they have had an opportunity o
manipulatq the material as they wish, to "get the feel" of it, they will be
wiiling to begin more directed activities. _ -

The first activity in which the students are directed by the teacher is the
copying of patterns. The teacher makes a pattern using blocks and the children
attempt to pake an exact copy of this puttern. then the children have learned
to copy simple patt.m.' a pew element is iatroduced, & book of patterns from
which the children are to copy. momcsfrouth‘:bookmwm

The patterns in f:lgun 1l are nhtinly uueouplicatod, figure 2 is more complex.




The second activity, after copying pattmu, is to extend them. A pattern
is extemded by following the established pattera !n furt':. repetitions of the
nput:l.a‘ part. While a pattern can be copied in a mechanical fashion (looking
- at th- patterns and dupucatia( it block by black), no such stutm will womk
7 iliutoadiuapattm m:mmthmofthtuxi:tmofm ,.
mhmumn.mmmmmmdinthompm o
P is the repaating paitern, fu' uqlo ﬂm 3, and the: oths:r iz a vu'ilblc
pattern such as figure &. - |

~ Further pmtiei in extending pattcmiifii ;1\-::: using mu like 7tbtr 4,

shm in ﬁgm 5. A pattm is started and producod far enough for
iehildmtoneopiuit.mdtmabhtmtmmqtmmhmorm7
~ of the blocks. The stuécnts mtlnuo tbc pattern for a block or farther and _
then, if they are correct, are runmd by ﬂunn; that the blocks match one
ormwhichshowattbcond ‘ 7 -
Other group and individual activities are included in the istructional R
tmtunt. For a more complete description of the unit uc tlv January, 1970, o i

issus of The Arith-&tic Teacher or thc unit itnlf.2 S

245120am D. McKillip, "Patterns - A Hathematics Unit For Three--ard
Pom'-you-olds." The Arithmetic Teacher, January, 1970, pp. 15-18; "Patierns," - -
Practical Paper No. 35, Research and Development Center in Educa*ional S\imlation.
Univm:lty of Gaouia. Athcns. Georgia, Doeabor. 1969, ) N
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Limitations. The general setting had both positive and negative aspects.

The resources for the implementation of an instructional program at Arnold
School were excellent. The number of adults, teachers and aides, in the class-

rooms made possible a high degree‘of individualization of instruction and also

‘made it possiﬁle for detailed records to be kept on the progress of instruction.

The-presencepéf a subject matter specialist in the building at all times helped

to insure a high degree of conformity to the planned course of instruction and

-

a high degree of understanding- of the objectives of the instruction on the part

of the teachers and aides. Many 6£ the éjdes and teachers had been teaching in
the program for three years prior to éﬁ;v196§o70 academic year and exhibited
great skill in teaching young children.

The organization of the classes and the "established routine" of school

'operatiqn which seems desirable in dealing effectivély'witﬁ children at the

pre-priﬁary level limited the flexibility in présentation of the material.
Only one pre—primaby classroom was So ofganized that a flexible time schedule

could be emplojed;

Previously it had been decided to provide the same total curriculum for

_ all pre-primary children, and there was no group available to serve as a

control group. Consequently, there are a number of possible explanations for

the apparent effects of inétructibn. While recognizing this defect, the
revision planned for this material will be carried out on the basis of this

evaluation as it represents the best available information on. the unit.




DEVELOPMENT AND PRELIMINARY TRIALS

The objective in therdevelopment of this unit was to create a sequence of

activities which wouldrattract the interest of young children, hold their —
attention for a reasonable period of time, and through which some recognizable
mathematical objectives could be accomplished. Block play and pattern formation
(similar to-bead stringing) were selected as the basic activities to be used
during the unit. These activities were chosén because chilcdren were observed to
engage in them voluntarily, without adult intervention, for relatively long
periods of time. It was hoped that this approach to the development of the

unit would decrease fhe severity of the problem,rfrequently observed in the
instruction of pre-primary children, of lack of attention to the instructional

situation. The attention of a pre-primary child does not seem to be his to

give in the sense of his being able to voluntarily direct his attention to

something which does not interest him. Even constant exhortation, which seems

inappropriate, produces only an appearance of atteption.

: Another:approach té the development of a unit, used in the éroductionﬁof‘
some later units, was therqore traditional procedure of,wniting'mathemafica;
objecti§es and a content outline and then désigning the materials and activities
to implement the outline. The problems associated with these two approaches

seem to be quite different.

Preliminary trials of the unit were conducted in the spring and summer o;
1969 in Athens and Augﬁsta,—Georgia. It was d;cided in these trials to inveséi-
gate the intrinsic appeal and teachability of tﬂe unit pather than its effective-
ness. It was felt that in order to tesf'the efféétiveheés of the sequence of -
activities it was essential to first determine whethér the activities could be
carried out as described in the unit. A number of factors were involved:

Whether the writing was sufficiently clear that teachers could follow the -

9 -
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procedures described, whether the activities were teachable in the sense that -
a reasonable level of effort would result in success for most children on most
tasks, whether the activities were practical in terms of class control, whether.

the activities were intripsically.interesting as. they were intended to be, and

whether teachers and children responded positively to the unit 2s a whole.

Information was gathered during preliminary trials by observing teachers,.

by obtaining written comments fréﬁ teachers, and by teaching the materials on
occasions when problems were encountered. Teachers using the unit were
encouraged to write their cégments dir;ctly in -the booklet. The comments which
were received from the tegchers were helpful in re#ising the unit. The next
four pageé are exampies of teachers' comments and the pages from the trial
version of the unit to which Ehey relate. The teachers' emphasis on the
importance of v;;;al description waﬁra major factor in. the. decision to include
this activity in tﬂé revised edition. In general, reéctioﬂs of the teachersrto
the ﬁnit were positive, and théy reported positive reaétions from most children.
TﬁeSe positive reactions and the impressions gained b} thé staff through
ébservation of classes and teaching the materialnindicétgd that the unit was
satisfactory in terms of intrinsic aépeal andEteachability. The revision

was completed during the fall of 1969 and'included suggéstions»and’ideas from»

a number of féculty members and graduate students as well as the information

obtained during préliminary trials.

10




Activity Sequence 3

Extending Fixed Patterns -

Introduction

This activity is the first one which requires a.child to decide for

himself what block to put in a space rather than just copy. Thé idea is

g ’ to teach the child to attend to pattebns so that he can predict what the

next pattern element will be. For example, in the foliowing row ¢f blocks

most people will immediately say that the next block should be ) .

7 "/

- i Figure 5

Can children do this task? We shall see!

Objectives |
- LT T T - ‘

1. The children learn to extend an vbserved pattern of blecks by
continuiang the pattern.

2. The childrien learn to extend patterns seen tn a bock.

Activities’
1. Giving children two or three repetitions of a pattern, ask the
children to "Build more like this" or '"Make the wall longer."
Did you find another instruction which was particularly effectrive?
Write it here:

11 ’ .
(1n)

Q
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COMMENTS  PAGE 14

1.

After successfully éompleting the above, children were asked to create

_ _a pattern. Interesting patterns followed.

6.

7.

8.

No.

The children could do thisvactivity very well. They found it both
interestingdanﬁ enjoyable. | '

Make a long réilréad track.

Most chi;dren had t#oublefcontinuing the pattern. Made children repeat
name of colors so would see pattern better.

'i had to talk with mine like one black- one white- one black- etc.

I think yours were fine. 7

Some of the children weren't able to make decisions as to which extended

pattern to follow. I did not find a better instruction that was more

-

effective. Thg,claés as a whole could follow directions better thaﬁ

extend.a pattern.

Instructions were understood given below.




Use the patterns on page 10, on the work sheets, and in The
Duck Book and make up others if you wish. Do the students
need to see three or four repetitions of a pattern to be able
to extend it or are two repetitions enough? At this point
we don't know, but you can try it both ways and find out.

In this actiQity we would like to have children extend
patterns in The Duck Book. They should first duplicate the
pattern they find there and then extend it.




"
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COMMENTS  PAGE 15

Six children were able to do pattern extensions immediately. They did

them a .number of times during the day, but the other six had to be given

instructions twice during the same class period, and two never tried to

get finished. The other four finally finished with a.bit of effort.

Miné needed 3“or more repetitions.

Mine needed 5 or more reéetitiqns.

"iet's get the Duck Book" sa{é“;;p when they first arrived. Doug seems
particularly interested. He wanted to make all patterms in book. All
children work hard to correct patterns. . s

Children could only éxtend pattern after verbalizing about it - "pink ‘

and green, pink and green, etc."

N -

Extending patterns was easy for most of the children. —-




OBJECTIVES AND RESULTS OF EVALUATION

_Objectives

The pré-primary Mathematics Program of the Research and Development
Center consists of a series of units, each of which is related. to a particular
mathematical “topic. This organization was adopted bécause it facili%ated
rapiﬂ production of,upits and thus it-was possible to supply first-draft
units a; needed during the course of the year.

There are a number of problems associated with the- discrete-unit form of
organization. Perhaps the most ;bvipus is that the interconnections between the
units are not well developed since»ali of one topic comes before any of
another topic; a more desirable organization would be to move back and forth
between topics when’necéssary'to emphasize interconnections. With pre-primary

children variation of activities. is essential in order to maintain interest.

While within units the materials of instruction and the form of class organization -

are varied, the length of time spent on one unit tends to exceed this interest

ﬁpan; Three, four, aﬁd five-year-olds need substantiall& different instructional
treatmént; not only in the level of complexi%y of thg ideas involved but also
in tﬂe form of ciass organ&zatioﬁ and the specific activities which are found to
be workable., The units are being used at all pre-primary age levels and the
teachers are finding it necessary to do substantial adéptation, particularly at
the three year old level.

The.objectives of evaluafion are related to the state of tge program at
this time and the direction which revision is to take., It is hoped th;t in
the next revision ;he pfogram will tage the form of one year's work at each of
the pre-primary age levels. Production of this type of program from a set
of discrete units will involve a great many decisions, most of which will be

made on a "béest judgement” basis. Therinfofmation obtained from preliminary

is -




2

trials and evaluation will, it is hoped, help to indicate, f&r‘each age level,
answers to the following questions: o
1. Can the childréh perform successfﬁLly the sequence of tasks which
constitute the instructional unit?
a. What.percentage can perform successfﬁlly prior to instruction
- e
on these tasks?

b. What percentage learn to perform successfully during the
j —
course of instruction?
How much time is required for satisfactory completion of the unit?

Is the unit effective in accomplishing the objectives of instriiction?

The following sections present the information which has been gathered

and the conclusions .which seem applicable to the task for revising the unit in

7ihejﬁays described above.

Information From Test Results

The purpose of the testing was to investigaté the status of the subjects

before instruction and the change during the.course of instruction in two

—

areas. The first area was the ability o copy, extend, and describe péttérns

presented’i# the instructional mode (patterns of red and white cubical blocks)

and to produce a pattern from a verbal descriﬁpion. Patterns used in the

iustructional treatment were not used in the test but the same materials were

used. This test was, in terms of the tasks the children weré'asked to do, very
The s;cond area was

the ability to extend patterns presented in other modes (variation in shape,

size, and number of dots on cards) and appeared to be less like the instructional '

situation.




It was hypothesized during the 5evelopment of the unit that experlence
wo;ii;g with pattérns would increase the child's achievement in recognition
of patterns like those used in instruction and also :n recognition of other
sorts of pétterné. The recognitién of patterns or regularities was felt to

be sufficiently important tc an understanding cf elementary mathemwzics to

warrant introduction of the topic at the preprimary level.

Interpretation of Tables. Each item was analysed separately; no total

store was defined. The headings indicate correct and incorrect responses on
pretest and posttest, +r, --, +-, and -r, with the pretest result (+ or -)
followeé by the posttest result (+ or -). The column headed "% Scoring + on
Pretest” tells the percent of subjects who were able to do the task prior
“to the instructional period.

The subjects scoring - on the pretest, those who were unable to do the
task, scored either + or - on the postrest; ££ey vere oOr were not ablie to do
the task following instruction. The cclumn headed "Percent Learning” gives
the percent of subjects responding correctly o the item con the posttest

within those responding incorrectly tc the item on the pretest. That is, of

thuse unable to dc the task at first, what percent learned how to do 1t?

The column headed "Expezted Range" glveé the percents between which

wogld expect the "Number Learning" to fall if the unit were used with a
similar population. Approximately two times in three the number learning
would fall in this range while one time in ;ix fewer would learn and cne
time in six more would learn. -?his figure would be more dependable if 6ore
subjects had been availabie for the t£ial being reportedrhere, -

If the instructional unit had no effect it would be expected that changes

in score from pretest to posttest from + to - and from - ‘to + would be about

17




equal in frequency. This, of course, is relative to the iimitation: delizribez
elsewhere. The column headed "Number Changing Positively" presen=s the
significance level of the number changing in the positive direction (-, +)
within the group of all subjects changi@g in elther direcrtion (4, - and -y +i.

)
-

The test of significance used here 13 the bincmial test.
The first three sections deal with the materials (red znd white blocks)
used in the instructional phase of the un:t. The subrects are tested on the

tasks they were learning to do dyring instructicn: copying, deszribing,

ot
4
Ft4)
2
s}
1 2)
=
"
13
(=%

‘and extending patterns. The patterns used in the test and the pa
for instruction are not the same in any case. The feurth séc:;sn deals with
extending patterns using pattern elements not included in tne uniz. ThIs
is included to investigate improvement in pattern recognition and extencion
for patterns of sorts other than zhose used fer instructicon.

In those cases in which the number ofrsubjecis in a partacular cavagory
is too’smallrto‘produce a reliable resuit an asterisk is entered in the table.

Cogxing‘;;ttef;;. The task being considsred here is that of making a
copy of a pattern. If the pattern is reproduced successiully the cepy 18
judged to be correct regardless of the beginning and ending points  An example
is given in the figure below. A five irem tesct was used:ra determine wheTher
or not a child could copy partterns cf the scrt used in the instrucrional

phase of the unit. The five parterns 1o be copied had, in the judgment of

the developer, approximately the same range of difficulty as the patterns used

3Sidney Siege', Nonparametric Statistics For the Behavioral Sciences,
(New York: McGraw-Hill Book Company, 1956), pp. 36-42.

18
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in instruction; those patterns used

in the test were different from those
»

used in the unit, however. ’
- The tables for ages 3, 4, and 5 .— I . i
aitern

!“
rt

show a clear progression in ability to

»

do the tasks prior to instruction. The l .

percent of children who scored + on the

pretest decreased’steadily from age § I . i

. . . Copies Scored +
to age 3.. The percent scoring + on £

the pretest was sc large at age 5 that l Il

no further tests of the effectiveness Copy Scored -

of the unit were possible. At age %

‘the items were worked correcfly on

the pretest by 38% to 63% of the children.
Of those who missed an item on the
pretest 57% to 89% were able to do ihe item correctly on the posrteﬁt. The
number changing posigively (that is, from - to +)7ha$ =ign1:écanr at the g;ven

level within the group of all who changed (that is, + tc - and - to v). At

age three the trends indicated above continued. Fewer children, 4% 1o 18%

—
s

were successful on the pretest. The percent learning declined zcmewnart,

but the number changing positively was significant for ail items,

19




umber
+ On % Expected Changing
Pretest Learning Range Positively

’: =: tzls'

1

TABLE 3
COPYING PATTERNS

AGE 4

% Scoring : Number
+ On % Expected Changing
Pretest Learning Range Positaively

60% 89% 83.0-85.0 P<.001

38% 62% 54,5-69.5 P<.001

46% 89% 83.9-%4,1 ~P<£.001

76% 67.5-84.5 P 2,002

57% “6;6"650“ P =‘003




COPYING PATTERN

[77]

. AGE 3 )
i % Scoring Juaber -
+ On % Expected Changing -
Item ++ - $= ~+ retest Learning  Range Fositivels
18 10 o 3¢ 18% 7% 68.2-Bl.E P &.00)
- 2 5 17 0 27 10% 51% 55.7-6u.% »<.50
) 3 3 12 1 33 g% 3% B5.6-73.4 P<L.COL
- L 7 16 1 25 T 16% ' 61 53.4-6B.% Pr<.0:z.i
. 5 - 2 32 0 15 4% 325 25.2-38.8  P<.00s
Describing_?atterns. The subjects were asked to describe ?he sare patterns 7
whicﬁ they had copied in the test on copying patterns. If the subject fai;ef to :2;
ot copy a pattern correctly he was asked to describe the pattern made by the e#g&iner,'
The subject was scored correct (+) on the item if, in the judgsiment of the 7
examiner, he had given a description sufficiently clear and detailed so fha; the
examihév could have constructed the patrern frcm the descraption only. & uséfuir
v technique on these items was to pretend to talk with the subject on the telephone.

The subjects then were more inclined tc teil about the pattern without peountirg To it

The scores for describing patterns show many of the trends evident in couvin
: 4

patterns. There is a general decrease in the percent scoring + -on-the pretes:
over the age range 5 tc 3. There is a general decrease in the percent learnirp,
more children learning to do the task over the course of instruction at age 4

R

than at age 3. Again, at age 5 there were not enough-children who scored - on
R S

the pretest to make a meaningful determination of the percent learning. Wher

the number chapging positively is not significant the percent learning

- 21
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“is not meaningful because the number changing from - cn the pretest to + on

-
A3

— . 13 . . s - . s N .
the posttest and~vice Versa is not significantly different from chance expectation
at the .05 level. This unit appears to have little effect on the children's
ability to produce a pattern from a verbal descripticn at any age level.

TABLE 5

DESCRIBING PATTERNS

LGE 5
% Scoring Number
+ On % Expected Changing
Item ++ -—- 4= -+ Pretest Learning Range Positively
1 33 ° 0 0 3 92% & & , N.S.
2 30 1 1 . 5 gu% E & R
3 33 0 o0 4 89% i.S.
M 32 1 0 " 85% = = M.5.
5 25 Y 1 7 70% = = P =.03%
PRODUCING PATTERMNS.FROM VERBAL DESCRIPTIOHNS
6 29 2 n 2 78% = 4.8,




»

TABLE 6
DESCRIBING PATTERNS

AGE &

o

+ On
-t Prerest
22 5e% 7
22 38% g
33 37% 7
i5 51% 4
13 2% E)

PATTERNS FROM VERBAL DESCRIETIONS

16 5% 43

EY
]

g
. 8-%1 -1 -

[ KVE R
[Xe I}

o
-~

]
(1]
o]
L]
o

| s
é’)v

~J[ €ar
[1e]
IS
{
(8]
£
-
0

-_— -
Q "

20 8

10 l-
18 13

30 . 6
PRODUCING
21 1l

- -

23 1

26 0

23 0

23 1

35 z

AGE 3
% Sccring |

* On
-t Pretest  lea
20 12.2% © 7
20 5.1% 63
20 12 2% 47
18 16.2% 42
12 4.1% 26

<N
u

T -

19.7-32.3

PRODUCING PATTERNS FROM VERBAL DESCRIPTIONS

37 3

5.3
8,7-1% 3

6 ;2.2% 1t
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Extending Patterns. The subjects were asked tc extend the patterns which

they had copied earlier. If a subject failed to make a correct copy he was

asked to extend the pattern made by the examiner A subject was sccred + on

these items if he was able to make one compiete repetition of the pattisrn

In the figure below, starting from A the

|

- result B would be scored -~ because no

(

]III' ,

added to A. The result C would be scored (B)

+ because a complete pattern element

complete repetition of the pattern has been .

gure

a)
B
(m) has been added to A. S () —
’ Fr

TABLE 8
EXTENDING PATTERNS

—
ACBE-S

-

| B

% Scoring Number
+ On % Expected Changing
Item ++ —- 4 ~+ Pretest Learning Range Posizively
1 3 1 -0 6 81% % : P =.016
2 17 3 3 g 54% 82% ¢ P =.006
3 27 2 0 8 73% & ki P =.60u
4 3 26 3 5 16% 16% 9%-23% N.S.
5 9 8 2 17 30% 68% 50%-77% P =.00L1
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TABLE ©

EXTENDING PATTERNS

AGE o
% Scoring Number
A + On % Expected Changing
++ i -+ Prerest Learning Range Foszitively -
28 12 1 27 43% 69% ai.é-7eﬁq P<L.00L
10 33 0 25 15%  u3% 36.5-09 5 ps:.ooi”““““
11 23 0 3 16% 59% 52 5-6‘5 5 P<, 001
0 60 5 3 7.3% - NS ]
2 4 1 25 4.4% 38% 32.0-44 0 p<.001
TABLE 10
EXTENDING PATTERNS ] )
AGE 3
@tS:c.o,r:ing : ] [umber
+ On - % Expected Changing
++ -— - -t Pretest _Learning Range Pos.tively
4 23 0 22 8.2% 49%  41.6-56.% P< .00%
0 42 0 7 0% 1% 9.1-18.93 N.5-
i 37 0 11 2.0% 23% 16.9-29.1 p< .00z
0O 48 0 1 06  x B = .02
0 45 0 T4 0% 8% n.2-11.8 N.S.




The task of extending patterns is more difficult than copying or describing
a pattern. The percent scoring + on the pretestris lower than for the other
tasks. The percent l=zarning is also ioﬁeprgyg shows the same general trend to
be smaller for younger children., The unit had a general significant positive
effect on the ability of children to extend patterns but some items-appear to be
quite difficult, particularly for three year olds.

AF o

Patterns of Other Sorts: A six item pretest and posttest was given to

investigate the degree to which the instruction involving patterns of blocks in

S

two colors would effect the subjects' performance in extending patterns in

other modes. The items involved patterns in sequences of shapes, sizes, and

. numbers of dots. The results indicate, in general, a somewhat smaller percent

of subjects scoring -+ on the pretest and fewer examples of significant improve-
ment during the course of-instruction.
TABLE 11

EXTINDING PATTEéNS OF OTHER SORTS

. AGES )
B Scoring - Number )
+ On o ~  Expected Changing
Item  ++ -— 4= -+ Pretest Learning Range Positively
1 2y 11 7 76% # * P =.035
2 1 10 6 6 525 38% Cw N.S.
3 24 0o 1 8 76% % o P =.020 -
4y 28 0 2 3 91% 3 N.S
5 18 ¥ 1 10  57% 1% S P =.006
6 8 12 1 9 27% - 43% * P =.011




TABLE 12

EXTENDING PATTERNS OF OTHER SORTS

AGE &

% Scoring Number
+ On % Expected Changing
Item ++ - t- -+ Pretest Learning Range Pogitivel:
1 38" 5 3 18 60% 78% 69 4-86 .6 F< .00
. 2 20 6 5 33 37% 85% TS 3-00°7 P :.001
3 40 5 5 1 66% 765 63.6-B4 o P o= 032
y 41 3 2. 18 63% 86% 78.5-93.5% P <.00L
5 25 17 6 18 46% 8% 39.4-56.6 P = 02 .
‘ 6 14 29 9 12 34% 29% 21.9-36 1 Foe.032
. TABLE 13 —
EXTENDING PATTERNS OF OTHER SORTS
. AGE 3 -
% Scering :ﬁumber
+0n % Expecred Changing -
Item ++ - t= -+ Pretest Learning Range Fos.movely
1 23 12 oy 8 57.5% 40% 29.i-50.9  MW.5, )
2 17 13 7 19 51 0% 43% “32.7-53.% 8.5 )
3 18 5 7 17 53.0% 77% 68 i-85.9 P : 032
y 15 10 9 13 51.0% 57% 46.4-67.6 N.S
) 5 4 19 10 i 30 0% 62% 33 ©-50.6 S
6 2 24 5 16 18.0% 40% 52.3-47.7 P = 005
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The items in the test on eXténdxngrpatterns of cther sorts were dlfférent
in that the child had only to chocse frem a supply of cards the cne he thought
would correctly extend the pattern. This means that the probability of obtaining
a correc% response by chance is approximately .50. Tcr the previcus tests rtre

probability of obtaining a correct response by chance is cicse to zerc. Note

that the 3 year olds have approximately 50 percent correct befere insTructien,

a reflection of the probability discussed above. In general, the three year

e

olds were not successful after the unit had been teught. Transfer effecrts from
this unit to patterns of other sorts is notable’at age 4, but not at age 3 It

seems that extending patterns should be placed at the 4 year old age level where

transfer effects are evident.

Information From Time Reports

Few firmrconclusions can be drawn from the existing data regarding the
time spent on the unit. The reasons for this are (1) it was necéssary’tc i
terminate iﬁsfruction at a fixed timeiand, (2) the f;achers (with one excepticn)
utilized daily instructiogal periods of relatively uniform length. Consequently
the differences in instructional time which we anticipated would appear when
"faster" groups were comparéd Qlth "slower" groups failed to materialize. The
statements made regarding instructicnai time speht oﬁ the ;nlt aré regarded as

hypotheses for investigation in further trials of the unit rather than firm

conclusions.,

Age 5. The record of time spent on the unit by the two teachers of
five-year-olds is contained in table 14, and 1s also illustrated in Table 15.
Although the teachers were substantiall differentwin the number of days which
they used to complete the unif they spent virtually the same number of minutes

of class time for instruction. In further trials one might hypothesize

¥

28




that, for five year olds, the number of minutes ¢f class time necessary to
satisfactorially complete the unit would be fairly stable for 5 year clds even

though the teachers distribute these minutes oyer aifferent numbers of days.

Age 4. The teachers of four year olds used from 4 hcurs 20 minutes
to 5 hours 20 minutes of instructional time distributed over 18 to 20 days.
Teacher C used more time teaching the children which she had identified as
"slower-learners” while teacher D did mnot. It appears that the need for more
instructional time is greétes? in Activity Sequence II; the bulk of the increased

-

time taken by teacher C with slower children occurs there. -

ééé.E, From the progressién of the data in table 14 it is clear that in
:the time provided the five year olds had a reasonable opportunity to.complete
the unit. The four year olds did complete the unit but the data suggests a
rush at the end to finish with}h the time restriction. In each case one of the
last three ActivitylSequeﬁbés was reduced to one day in order to move the children

along. This is, of course, far from ideal educational practice. The three year

olds were even more rushed in their attempts to complete the unit. In no case

did they attempt Activity Sequencés IV or v. Activity Sequences II and III were
combined by the teachers in such a way that separate reporting of time spent

- Ay oo .
[

was not possible.
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Conclusions
The unit "Patterns" composed of five activity secuences iz tezchables

that is, the activities which have been described are such that children wili

a

participate in them willingly and teachers using the material are cemfcrzab.e
with it, '

Thq unit is, in the main, successful in accomplishing the gcals of in:itruzt.on
In general, a fairly satisfactory number.of children learned, Letween pre ani
post testing, to do each item. The, five year oid children could perform well on
the easier items at theu¥ime of the pretest and conseguently nc reliable percent
of five year olds learning to do these items couid be calculared. The haruer
items were missed by ;he three year clds at the time of post testing. It I
that these more difficult tasks shculd be included for children four 2nd oider,
but not for three year olds.

" The time taken for the unit will vary, if teachers are permitted to folilow
their preferences, with the age of the children and with the teachers' percepticns
of children as "faster" and "slower." The teachersrof most groups reporgéd that
the time speni on the unit could not have been profitabiy extended ac the chi.dren

e i e &

were reaching the limit of their attention span. The five year oids finished

easily, the four year olds were rushed but finished, and the three year oids did

not finish. Segmenting the unit and assigning parts toc different age levels

L .

would seem to be a reasonable solution to this problem of attenticn span and

the need to assign materials to appropriate age levels, . e
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PATTERNS
Pre- and Posttest

Part A

1. General Directions: To find out what the child is presently able to do
we must help him to understand the task but not show him how to do it! Use

any words which communicate to the child what he is to do but do not show

him how to do it. ’
1. Examiner makes & row of blocks -:ID

having a 2-2 pattern.

';Now you make a row of blocks which looks just exactly like my M." or

use other words to help the child undors'tanfl !hat; he_is to do.

a. If the child dces make a copy succossful;y ;ay "Now make your row
longer but keep the same 7pattom" or use other word;'; to ho].pr tl;o

child understand.

If the child does not make a copy succossfuily put your row of

blocks in front of him and say "Make this row longer but keep the

same pattern,' .or use other words to help the child understand.
"Describe this row of blocks (his row if he has it right, otherwise yours),
fc]jl me how it looks." Use other words to help the child understand.

—

Use pattern-4-1 - , : :

Use Pattern 1-2




4, Use Pattern 1-2-3”

I

5. Use Pattern

6. "Make a pattern which goes white, red, red, white, red, red, vhite, red.

?

red." ’ 7 , B




PATTERNS

Pre-~ and Posttest

Part B

éeneral Directicns: In each item you will placé in arow in front of the

child a séquence of cgrds. The child will be asked to pick the next card from

a supply pile. The éupply pile shouid consist of the same itemsrused in fhe

sequence. Item 1 is fully illustrated and the other 5 items are to be done

similarily.

1. Say "Watch me place‘these cards" then place the cards shown, the 1 inch
squares and circles, one at a time in front of the child from the child's

"left to his right.

O

)
i

O O =?| |

Ask the child "Pick the card you think should go next in this row." Record .

on the score sheet either + (correct), - (not correct), or 0 (no response).

Aruitoxt provia c - - }



2. Use the sequence:

A

;

E

. Use the seqnehce:

T )

[

L

Cl

(1/2 in, squares and 2 in. squares)

0

. Use the sequence:

0

wlole

. Use the sequence:

" Supply pile:

‘U 7]
G

0

r——

~ )
.

S S |




6. Use the sequence: omsh

s-\)—}

- Supply pile:- -

F——
o
L
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