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ABSTRACT

RESPONSE OF MIGRANT CHILDREN TO QUTDOOR EDUCATION

An outdoor education program for migrant children was comparea with a
typical scheel program during the sumver of 1969. The Wide Range Achieve-
ment Test wes «:ninistered to both groups to obtain a pre and posttest
measure of readirg and arithmetic. Visual-motor development was measured
by tte Bender-Gestalt scored by the Koppitz Developmental Scoring Method.

A special measure of atti{tude toward the programs was also used. Each pro-
gram enrolled about 65 children. Because of attritfon and statistical re-
quirements, population analyses are based on a sample of 26 from each program
for a totél of 52 subjects. Results are based on analysis of covarfance ap-
plied to the posttest data with control for corresponding pretest information.
Children in the typical {ndoor summer school program fmproved more in visual-
motor development and arithmetic. No significant differences not accounted

for by pretest differences were noted for attitudinal and reading modification.
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OBJECTIVE

The objective of this study was to study the effect of outdoor educatior
on the academic ski1ls, perceptual-motor development and attitudes of children
from the migrant community.

Also of interest was determining the degree to which achie-ement and at-
titude could be statistically predicted from data compiled from the test instru-
ments emgloyed,

GENERAL PROCEDURE

Since the oblectives implied a comparative study, pretest and posttest data
were obtained for a program operated under an outdoor education philosophy as well
as a program operated from a regular summer School approach (indoor). An attitude
ccale was written and given along with the individuaily administered Bender before
and after each program. Wide Range Achievement Tests were adminfstered as a reg-
ular part of both programs. Reading and arithmetic grade equivalents were gather-
ed at the end of the summer. Indoor and outdoor programs were then compared
using analysis of covariance to control for initial differences.

The indoor program can best be described as a typical, traditional summer
school program. Chiidren were formally taught in the classroom setting with the
conventionat teacher-to-student ratio. These children were bussed to and from
the summer school dafly.

The outdoor program was bssed upon an educational philosophy of learning by
doing. More indirect approaches to education were employed. For example, read-
ing would be learned through having to cope with reading the directions for build-
1rg a rocket., Arithmetic wouid be handted through an indirect problem soiving
approach 1ike mapping the camp area. This would necessitate measuring, adding,
graghing, etc. The children in this program were bussed to the school camp at the
geg:nning of the week, slept over until the end of the week, and then were bussed

ack.

SUBJECTS

Indoor education or the traditional summer school was represented by a pro-
grem (1969) at Warwick, N.Y. OQutdoor education was represented by a program (1969)
at the Ashokan Campus of the State University College at New Paltz, N.Y.

After attrition and missing data took its toll, complete sets of data for
26 children from the outdoo: program had been collected. Although 38 complete
sets of data were available from the indoor program a randomiy selected group of 26
subiects *as used in the covariance analyses.

Children in the outdoor program had a mean chronologfcal age of 9.4 years,
$.0. 2.2) while those 1n the indoor program had a mean chronologfcal age of 8.9
$.D. 2.0). This difference in age is not statistically significant. Both pro-
grams appeared to have an even distribution of boys and girls. The indoor program
was attended by predominantly bi-1inqual Spanish-Americans while the children {n
*+hey ~itdoor progrem were predominantly BYacks.

ERIC
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‘ MEASURES

' Data were obtafned from the Wide Range Achievement Test in reading and arith-
metic. In addition, the Bender-Gestalt test was administerad and scored by the
Koppitz method. This method produces scores related to age and is considered to

t be a measure of general school readiness {treated in this fashion the scores cor-

i relate with the Metropolitan Readiness Tests) and visual-motor development. For
this purpose, the Bender was included in the 1ist of measures. During the post-

; tesf,b%ota1 time taken to complete the Bender was also recorded as an experimental

; varizble.

A special scale of attitude toward the program was constructed for this study.
It consisted of a set of eight questions. A sample of this scale is included in
Appendix 1.

RESULTS

g A variety of statistical tests were performed to study a variety of effects,

! Oifferences between programs were the objective of this study and are discussed
herc as well as in the next section (CONTROLLED COMPARISONS). In a later section
{CORRELATIONAL RESULTS) relationships beuwween the variables are described.

SIMPLE COMPARISONS

Direct differences between programs are given in Table 1. Significance was
; determined by use of the t-test statistic. Table 1 must be interpreted with ex-
| treme caution as covariance results refute some generalizations reported in it.

TABLE 1*

Kesults of testing the significance of the difference between the means em-
ploying the t-test for indoor ?J=38) and outdoor (n=26) nrograms on all measures
for subjects having complete data.

e e

MEASYRE MEAN STANDARD SIGNIFICANCE
DEVIATION TEST
IN. OUT. IN. OUT.
1. Age (years) 8.92 9.45 2.04 2.18 N.S.
2. Pretest Reading (G.E.) 2.10 3.34 1.92 2.15 .05
' 3. Pretest Arithmetic (G.E.) 2.44 2.87 1.81 1.1 N.S.
1 4, Posttest Reading (G.E.) 2.30 3.21 1.88 2.21 N.S.
5. Posttest Arithmetic (G.E.) 2.79 2.90 2.02 2.02 N.S.
, 6. Pretest Attitude {(R.S.) 5.50 6.73 1.11 0.8 .001
| 7. Pretest Bender (R.S.) 8.74 5.23  4.53 4.06 005
Developmental Age 5.75 7.00
8. Posttest Bencer (R.S.) 7.45 6.88 4.96 4.97 N.S.
! Developmental Age 6.40 6.60
9, Posttest Response 6.13 7.32 1.69 2.20 .05
Time to Berder (Min)
0. Posttest Attitude (R.S.) 5.84 6.77 0.99 0.97 .001

10.
t Q
]EIQJ!:‘ * Exercise cautfon in interpretation for program effects. See covarfance tables 2-5.

| IText Provided by ERIC
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Children in the two programs did not differ significantly in age or arith-
metic ability at the outset of the study. Outdoor children were found to be
better readers, better in terms of perceptual development and they had a tetter
attitude toward the program.

At the end of the summer, the cutdoor childrea no longer anpeared to have an
advantags in reading or perceptual development. 7The programs still did not differ
in arithietic, Children in the outdoor prograr, however, did maintain the more

favorable attitude. By way of added information they spent mere time drawing the
2ender designs.

Some characteristics of the children can also b2 drawn from Table 1. The
average age during the cxperiment was 9.18 years. Comparison with standardized
norms for these tects show that the average achievement {s about one year betow
expectation. Judging from the means and standard deviaticns, about 69% achisve
below their age level (grade level). At the same time, their perceptual devel-
opment is abo'** 2.5 years below their age expectancy.

No general pretest to posttest improvement on any factor was observed to be
statistically signiticant, although posttest means ware higher than pretest means.

CONTROLLED COMPARISONS

The controlled comparisons offered here refute the superficially apparent
effects of the programs shown in Table 1. These analyses offer a more rcalistic
view of program effects on achievement, perception, and attftude.

Attitudes were similarly unaffected by both programs as shown in Table 2.

TABLE 2

Analysis of covariance results for posttest attitude with control for dif-
ferences in pretest attitude

Analysis of Covarfance Table

RESIDUAL
SUMS OF MEAN F
SOURCE DF SQUARES SQUARES RATIO
Betwean Programs 1 1.577 1.577 2.44*
Within Programs 49 31.670 0.646
Total 50 33.250
Table of Means and Standard Deviations
PRETEST POSTTEST ADJUSTED
ATTITUDE ATTITUDE POSTTEST
ATTITUDE
STANDARD STANDARD
MEAN DEVIATION MEAN i} DEVIATION MEAN
IndOOl“ 5.7 ]o‘o 600 0-8 602 s *
o Outdoor 6.7 0.8 6.8 1.0 6.6

]E]{J}:‘* Difference not significant

IText Provided by ERIC
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Together with Table 1, these results indicate that the outdoor program at-
tracted the more favorable attitude but neither program significantly changed
attitude. The posttest difference ir favor of the outdoor program is partially
explained by the fnitial attitude of the two groups.

Proyram effects on arithmetic are given in Table 3. Arithmetic was improved
more by the indoor program. Although Table 1 shows the two programs not df ffer-
ing in either pretest or posttest for arithmetic, this analysis of covariance
shows that the change in arithmetic was .4 of a grade equivalent greater for the
indoor program with the indicated significance level.

TABLE 3

Analysis of covariance results for posttest arithmetic with control for dif-
ferences in pretest arithmetic

Analysis of Covariance Table

RESIDUAL
SUMS OF MEAN F
SOURCE OF ;A¥VSQUARES SQUARES RATIO
Between Programs 1 178.3 178.3 4,8*
Within Programs 49 1800.0 36.7
Total 50 1978.0

Table of Means end Standard Deviations

POSTTEST
LI . ARITHMETIC ADJUSTED
POSTTEST
ARITHNETIC
STANDARD STANDARD
MEAN  DEVIATION  MEAN  DEVIATION MEAN
Indoor 2.7 2.1 3.1 2.3 5.2 ¢ 4
Outdoor 2.9 1.7 2.9 1.8 2.8 |

* Significant beyond the .05 level

————

Program effects were also significant for Bender scores (Table 4).

TABLE 4

Analysis of covariance results for posttest Bender scores with control for
differenzes in pretest Bender scores

Analysis of Covariance Table

RESIDUAL
SUMS OF MEAN F
____ SOURCE DF SQUARES SQUARFS RATIO
Between Prograrms 1 n.a 71.4 10.5% T
Within Programs 49 332.8 6.8
50 404.3
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TABLE 4 (Cont.)

Table of Means and Standard Deviations

PRETEST BENDER POSTTEST BEMDER ADJUSTED
POSTTEST
BENDER
STANDARD STANDARD
MEAN DEVIATION MEAN DEVIATION MEAN
Indoor 7.8 4.5 6.9 4.9 5.7 } *
Outdoor 5.2 4.1 6.9 5.1 8.1

* Significant beyond the .005 level

Bender scores here refer to scores resulting from the use of Koppitz scoring
method which measures development of visual perception. Higher scores reflect
poorer development. Here we see that the visual perception of the children in
the fndoor program improved while children in the outdoor program regressed. The
net difference is change in favor of the indour program.

( ]Program effects on reading were found to possess no statistical significance
Table 5

TABLE 5

Analysis of covariance results for posttest reading with control for dif-
ferences in pretest reading

Analysis of Covariance Table

RESIDUAL
SUMS OF MEAN F
____SOURCE DF SQUARES SQUARE RATIO
Between Programs 1 143.8 143.8 2.6*
Within Programs 43 2691.0 54.9
Total 50 2834.0
} 1 Me
able of Means and Standard Deviation ADJUSTED
PRETEST POSTTEST POSTTEST
READING READING READING
STANDARD STANDARD
R MEAN DEVIATION MEAN DEVIATION MEAN
Indoor 2.3 2. 2.6 24 3.1 N
Outdoor 3.3 2.2 3.2 2.2 2.7 }

* Difference not signtficant

Outdoor children were initially better thun indoor children in reading but
this difference did not exist at the end of the programs. Table 5 indicates that
the change in reading was essentially the sane in both proorams. ——

‘11
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DESCRIPTIVE RESULTS

Having the same measures available rom two indcpendent samples made it possible
to develop posttest predicting equations on one sample and then apply fhem to the
other.

Table 6 gives the correlational and other related data upon which multiple 1inear
regression was run. Resulting prediction equations are shown in Table 7. It may be
seen upon examination of the R column in Table 7, that the pretests correlated best
with 1eading and least with time spent to copy the Bender designs (Bender Time). It
may also be seen that while reading is best predicted by a weighted combination of
reading (.65) and arithmetic (.39}, arithmetic may be predicted only by pretest
arfithmetic. Curfously, age had nothing to dn with posttest achievement when pre-
test measures of achievement are available. Bender scores and attitude seem to be
primarily determined by their corresponding pretests.

Deviation

* Decimal points removed

ERIC

IToxt Provided by ERI

TABLE 6
Means, Standard Deviations and Correlation Matri- * - [Indoor Program
AGE PRETEST POSTTEST PRETEST POSTTEST
READ ARITH  READ ARITH ATT BDR BDR TME ATT
. Age 1.00 77 .81 .78 A7 0N -.62 -.56 -.06 .21
Feetest .77 1.00 .89 .94 .82 .23 -.69 -.65 -.1 .26
Reading
Pretest .81 .89 1.00 .91 .95 .32 -.69 -.67 .01 .23
Arithmetic
. Posttest .78 .94 ) 1.00 9 .22 -.6b -.62 -.06 .25
Reading
. Posttest A7 .84 .95 9 1.0 .20 -.70 -.69 .03 .19
Arithmetic
. Pretest 01 .23 .32 .22 .20 1.00 -.N -.20 -.04 .43
Attitude
. Pretesct -.62 -.69 -.69 -.65 -.70 -1 1.00 .84 -.02 -.24
Bender
POStteSt -156 "-65 ‘167 '162 "c69 '020 084 ].00 'co/‘ '033
Bender
Posttest -.06 - 11 .01 -.06 .03 -.04 -.02 .- " 1.00 -.08
Time
POSttest 02] 026 |28 025 c]9 !43 -024 s qa ].00
Attitude
Mean 8.9 2.1 2.4 2.3 2.8 5.5 8.7 7.4 6.1 5.8
Standard 2.1 1.9 1.8 1.9 2.0 1. 4,6 5.0 1.7 1.0
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TABLE 7

Prediction Equations from Indoor Program Data

4,
5.
8.
9.

10.

CRITERION
(POSTTEST) STANDARDIZED BETA WEIGHTS (FOR PRETESTS)
T R AGE  READ  ARITH _ BOR ATT
Reading .96  -.02  +.65  +.39  +.06  -.05
Arithmetic .96  -.08 -1 +1.10 -0  -.13
Bender .86 +.06 -.03 -.16 +.74 -.06
Bender Time .31  -.23  -62 +72 -1  -.14
Attitude .49 425 407  -.22  -.14  +.47

B WEIGHTS FOR OBTAINED DATA CONSTANTS
Reading .01 .64 .4 23 -.82 2.27
Arithmetic -08 -1 .20 -.43  -2.3) 22.52
8ender .01 -.01 -.05 9 -.26 2.80
Bender Time =19 .55 67 -0 -2.0 85.82
Attitude .0) 00  -.00  -.03 .4 3.14

Table 8 illustrates predicted and actual scores for each child in the indoor

sample.

are applied to the very data upon which they were developed.

The correspondence 1s close as might be expected when prediction equations

"o



TABLE 8
Actual and Predicted Posttest Data From Indoor Program

ACTUAL PREQICTED
READ ARITH BENDER  BENDER ATTITUDE READ ARITH BENDER BENDER  ATTITUDE
TIME TIME
43 42 5 65 7 [ 4.3 438 7. 56 6.4
73 72 3 42 6 0.3 75.0 2.0 59 6.5
43 a4 6 a7 7 42.0 445 1.8 59 6.2
n 4 15 27 6 9.27 8.9 14.0 60 5.3
39 46 4 45 6 33.3 44.4 5.5 52 5.7
67 56 8 a7 6 2.2 51.8 10.1 47 5.8
34 46 5 27 5 33.5 36.6 9.2 62 5.7
75 65 1 52 6 79.4 7.5 -0.15 51 6.2
56 56 3 92 5 0.4 48.8 4.5 65 5.6
a6 59 1 72 6 48.1 60.0 1.83 66 5.8
27 36 n 50 6 32,0  30.2 12.4 55 6.1
29 32 15 a2 4 26.9  31.7  12.1 61 5.2
28 26 14 57 4 20.8  21.1 12.2 61 5.1
70 52 9 50 6 61.6 53.5 9.0 51 5.7
40 a4 10 83 7 37.9 4.7 8.1 59 6.3
42 56 1 43 6 42.6 54.2 3.4 64 5.6
a1 46 5 80 5 45.7 44.4 5.6 55 5.9
a7 48 1 67 7 48.9 49.5 3.3 52 6.9
22 21 9 70 6 25.4 31.5 9.4 65 5.0
58 65 8 58 6 4.7 53.5 6.6 65 6.1
19 24 15 a5 4 20.9 24.6 3.1 61 5.7
36 a4 8 93 7 35.9 48.4  10.4 &6 6.2
26 a8 5 72 8 4.0 436 6.3 57 5.7
50 56 3 50 6 53.2 58.2 8.2 61 5.6
7 16 15 68 6 12.3  13.4 1.4 61 5.4
32 a4 n 62 7 3.7 53.8 10.0 72 5.3
36 a4 8 82 4 48.3 53.7 5.9 62 5.6
36 43 12 57 6 37.9 4.1 6.7 62 5.9
55 70 4 53 6 59.2 71.0 1.7 61 6.2
49 5 8 a8 7 53.8 67.8 6.5 65 5.8
53 5¢ 7 57 6 57.7  57. 7.0 56 5.4
25 27 20 70 5 25.3 21.9  17.8 58 4.8
a8 62 5 62 5 45.8  55.3 2.0 64 5.8
22 a6 5 105 3 22.9 382 1.9 n £.0
49 62 a 7 6 50.4 63.7 4.0 68 5.6
1m0 134 0 70 6 105.7 121.6 2.1 67 6.5
27 26 16 20 5 0.2  35.4 11.4 62 6.0
33 39 3 a8 7 36.1 44.5 5.2 €3 6.6

The validity of the equations is shown by the close correspondence tetween
predicted and actual scores n Table 9. Here, the equations developed with indoor
data are syplied to childre in the outdoor program. The correspondence is remark-

@ ably similar to the extent or agreement with indoor data.

ERIC
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TABLE 9

Comparison of Real Prediction of Outdoor Program Posttest Results With Equations
Developed on Indoor Program Data

ACTUAL PREDICTED
READ ARITH BENDER BENDER ATTITUDE | READ ARITH BENDER BENDER ATTITUDE
TIME TIME

58 50 3 58 7 6.3 58.2 1.1 56 6.7
30 28 9 32 7 40.9 16.2 6.4 37 6.7
88 83 4 15 7 84.0 94.1  -1.0 61 6.7
50 4) 17 15 5 48.2 45.9 7.5 59 5.3
59 48 3 82 7 57.7 55.9 4.0 58 5.6
67 67 2 57 7 65.4 789 1.0 62 6.7
34 30 3] 60 8 33.3 3.1 6.7 62 7.0
88 70 6 105 7 78.7 67.9 0.5 46 6.7
85 83 0 53 ? 69.8 81.1  -1.0 60 6.9
45 8 10 92 7 37.0 369 4.2 56 6.5
36 30 6 65 ] 32.5 28.7 5.6 54 6.1
59 44 2 50 7 47.3 526 1.4 53 7.4
50 50 5 72 7 48.3  55.1 3.1 63 6.0
a 50 3 68 7 43.0 53.3 1.4 62 6.6
44 59 2 52 8 45.2  60.2 3.3 65 6.9
27 29 10 65 8 3.4 29.2 &3 52 6.3
82 81 2 7 8 76.8  66.3  -0.2 42 7.5
19 29 15 55 5 26.0 23.7 13.0 55 5.7
28 32 16 55 5 3.2 3.4 1.0 62 5.7
36 4 6 98 5 41.3  47.3 1.0 62 6.2
22 23 16 55 5 22.8 21.8 0.5 56 6.3
30 36 10 10 6 32.9 40.3 6.7 65 5.7
81 56 5 73 8 73.0  49.0 1.3 34 7.0
56 46 7 60 7 51.3 50.3 1.2 55 6.6
48 62 9 93 7 53.9 59.3 3.9 59 6.3
92 65 0 55 7 89.6 60.8 0.4 34 6.7

_ | .

It seems appropriate to state that the prediction equations are valid. Since
this turned out to be the ease, the indoor and outdoor data were put together and the
equation development repeated. Table 10 shows the combined correlation matrix.
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TABLE 10

Means, Standard Deviations and Correlation Matrix * - Both Programs

AGE PRETEST POSTTESY PRETEST POSTTEST
READ ARITH READ ARITH ATT BDR BDR TME ATT
1. Age 100 n 80 76 76 24 -66 ~61 -06 41
2. Pretest Reading 100 81 54 78 33 -73 -63 09 4.
3. Pretest Arithmetic 100 89 95 33 -N -69 12 34
§. Posttest Reading 160 88 K} -73 -65 10 38
5. Posttest Arithmetic 109 21 -89 -69 10 25
6. Pretest Attitude 100 35 27 00 55
7. Pretest Bender 100 81 -08 -49
8. Positest Bender 100 07 -43
9. Posttest Time 100 -03
10. Fostt st Attitude 100
Mean 9.1 2.6 2.6 2.7 2.8 6.0 7.3 7.2 6.6 6.2
Standard Deviation 2,1 2,1 1.8 2.1 1.9 1.2 4.7 5.0 2.0 1.2

* Dacimal points removed

Table 11 shows the best estimates of equations for predicting end of summer WRAT
arithmetic and reading as well as Bender development and Bender time generated from
data collected at the beginning of the summer for migrant children.

TABLE 11

Best Esttmates of Equations for Predicting £nd of Summer WRAT Arithmetic and'Reading
and Bender Oevelapment and Time from Data Obtained at the Beoinning of the Summer for
Migrant Children

CRITERION R B WEIGHTS FOR OBTAINED DATA
AGE READING | ARITH | BENDER | ATTITUDE | CONSTANT
4. Reading .97 .02 .64 .40 .00 -.53 -.42
5- Al‘ithmtic 096 .00 003 1um ’020 ’2-00 14.]7
8. Bender .83 .00 02 -.08 72 c 3.87
" Q" nder Time| .30 -.43 -.04 .52 ~.47 -1.06 93,36
titude .67 .02 01 -.G2 -.07 A2 3.45
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CONCLUSIONS

Accerding to the evidence presented here, the indoor program showed a more
positive trend than the outdoor program. Children in the indoor program {mproved
more in visual-motor development and arithmetic. Any other differences that might
have existed could be explained hy initial ditferences.

It was also found that achievement in arithmetic and reading, and Bender
visual-motor development couid he predicted from the corresponding pretest scores.

-~



- W N

o
.

-12-

APPENDIX 1

Scele of Attitudinal Reaction to Program

Are the teachers here nice or not so nice as you have had before? 1 - pice.
Is the work (what you do) easier or harder than you have had before? 1 - easter.
Would you rather come here or stay home? 1 - come here.

Is this program (what you do here) different than regular school? How is it
different? 1 - yes, different.

Do you have friends here (in school/camp)? 1 - yes.
Is (would you say that) what you do here fun? 1 - yes.

Are you here because you want to be or are you here because your parents
make you come? 1 - want to be.

Do both parents work? (Which work?) 1 - parent at home.



