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UNIFORMITY OF GROWTH IN THE BASIC SKILLS THROUGHOUT THE
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DESCRIFTORS- #TEST INTERFRETATION, =ACHIEVEMENT TESTS, GRCOUF
TESTS, INTERNAL SCALING, :*STANDARCIZEC TESTS, *GRADE
EQUIVALENT SCALES,

THE ASSUMFTION THAT CNE-TENTH CF THE YEARLY GRCWTH IN
ALL ACHIEVEMENT AREAS TAKES FLACE EACH MONTH CF THE SCHOCL
YEAR AND THAT ONE-TENTH OF THE YEARLY GRCWTH CCCURS DURING
THE SUMMER MONTHS WAS INVESTIGATED. THE STUDY WAS CCNDUCTED
IN CONNECTION WITH THE ANNUAL ICWA BASIC SKIL_.S TESTING
FROGRAM IN THE STATE CF ICWA. MECIANS FOR Vile 11 SUBTESTS
WERE ESTAELISHEC AS OF JANUARY 15. ACCITICNAL ACMINISTRATICNS
OF THE TESTS WERE CCNDUCTED ARCUND AFRI. 15 AND OCTCEER 15.
DATA BEARING ON SUMMER GRCWTH WERE CBTAINEC LATE IN MAY AND
EARLY IN SEFTEMEER. THE SCHOIL-YEAR FHASE WAS CONDUCTED IN
GRACES 3-4, 4-5, ANC 5-6. THE SUMMER FHASE WAS CONCUCTEC IN
GRACES 5-6. THE EXFECTED DISTRIBUTICNS WERE CBTAINED BY
INTERFOLATING BETWEEN 1dE DISTRIBUTIONS CBTAINEC FOR THE
SAMFLES IN THE JANUARY FRCGRAMS. THE MEDIANS CF THE EXFECTEC
DISTRIBUTIONS WERE SIGNIFICANTLY DIFFERENT FROM THE MEDIANS
OF THE OBTAINED DISTRIBUTIONS CF OCTCBER AND AFRIL. FINDINGS
INDICATED THAT THE ASSUMFTICN CF UNIFORM GROWTH THROUGHOUT
THE SCHIOL YEAR WAS QUESTICINAELE. NO ONE ALTERNATIVE
ASSUMFTION AFFEARED TO BE MORE AFFRCFRIATE. THE MAJOR RESULTS
ARE SUMMARIZED IN TABULAR FORM. (RH)
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UNIFORMITY OF GROWTH IN THE BASIC SKILLS THROUGHOUT
THE SCHOOL YEAR AND DURING THE SUMMER

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATION Donald L. Beggs
Southern Illinois Universiiy

DOCUMENT HAS BEER REPRODUCED EXACTLY AS RECEIVED FROM THE
OR ORGAZATION ORIGIATING [T, POINTS OF VIEW OR Orwons A 1bert N. Hierooymus

ATED 9O NOT NECESSARILY REPREGENT OFFICIAL OFFICE OF EDUCATION Univereity of lowa

OR POLICY.
Two types of score sczles are employsd with elementsry school achievement test
2 batteries. The first ivpe is derived from data obteined op a single reference group and
"‘\\ ﬁmludes such scores as percantile ranks, z-scores, stanines. olc. This type of score scale
'c'; iausedtodeaerlbeagivanp\pn'ssmotrehﬂveaundinginﬁwrdermgroup. The
S ‘ second type is derived fromdatafrom meu-al reference groups and fnoludes K-scores,

grade-equivalents, and age equivalents. Tais type of scors places s given performance in
rehﬂmtothordarmcegronpsmdiapar&cﬂa*lymeﬁlformmmus.

\

This study was designed to investigate certain sssuinptions which underiie the
derivation of grade-equivalent scales and the estimstion of percentile norms by interpolation. 1
In deriving grade-equivalont scales, it ig customary to establish vaw score medians for _’
guocessive grades for a particular tiwe of year and to divide the interval between medisns into |
ten equal parts before assigning grade-equivalenis to iniegrai raw score values. in

interpreting grade-equivalent scores, it is vsunrlly racommended that the second digit of the

grade-equivalent scors be interpreted as the median performance for pupils st the end of the
month corresponding to this value. Thus, for example, a grude-equivalent of 54 is interpreted
48 the median perfcrmance of pupils finishing the fourth mcath in the ffth grade {December).
The usual assumption 18 that growth in all achievement arcos takes plece at the sama uniform )
rate throughout th+ nine months of the sehon} year. Nine tentas of the distance betwoon grads-
medians is usually aesigncd to riflect aine 'months™ growth curiag the school yeur. and one

tenth of the distance is used to rpresent cnz ' month” of growih during the tbree summer months
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Standardization data for all major clementary school test batteries are obtained during
one restricted AAme pariod during { e scheol year. The percentile norms for grade: equivalent
scores which are generally provided for other time pariods are estimated by interpoilation. This
is generally done by assuming a uniform rate of growth and interpolating disirfbutions ¢* scores
at pre-establisaed proportions of the interval between the standardization distributions,

The assumption of a wniform rate of growth in all achievement areas is certainly
questionable. For example, one might reasonably hypothesize that growth in vocabulary would
bu relatively uniform, not only throughout the achool year but over the summer months as well.
On the other hand, one might expect growth in a skills area closely ided to specific instruction,
such 28 punctuation or arithmetic, to be somewhat sporadic, and for performance possibly even
to regress somewhat during the summer.

The general hypotheses investigated for the eleven subtests of the Iowa Tests of Basic
Skills are:

1) that distributions actually obtained at certain times of the school year do not differ

from "expected” distributions established on the basis of an assumption of & uniform

rate of growth during the school year, in which one month of growth is equal to .1 of

the difference between sucoessive grade medians established st time of standardization,
and

2} that growth during the thr'ee summer months is .1 of the difference between
successive grade medians.

Procedures
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This study was conducted in connection with the annual Iowa Basic Skills Testing

Program in the staie of lowa. In this program, medians for the sleven subtesis are establishod
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as of January 15. The medians are assigned grade-equivalents ending in 4. 8 to correspond to
the fact that the scores are obtained at a point wbich is 4.5 months into the school year.

To obtain dats for investigating the first general bypothesis, additicnal administrations
of the tests were conducted in the time periods around April 15 and October 15. Data bearing
ot the nature of summer growth were obtained late in May and early in September.

Theahdymomdmﬁedmtwophaaee,wlthmmdopendentseuofsamphlusodfor
investigating the school-year and summer problems. Four independent samples were used in
.aachphue,onofereachofthatom'mdnteatnrm. The school-year phase was conducted in
Grades 3-4, 4-5, and 5-6. The summer phase was oonducted in Grades 5-6.

Theumpluofschmlsystemnmesolectedﬁ-omthaom&hadpnrﬂcipdedmﬂn
19685 Iowa Basic Skille Testing Program. Thcymeseloaudtobemmblyoompinbbvlﬁ
reipect to level of performance and school size. Forms 3 and 4 were administered in
Janmyl%ﬁ,andinhnmrylws,incomurbdmoedordu. Formslandz(lncmwod
order) were administered in the special testing.

A summary of the characteristics of the sample is shown in Table 1.

INSERT TABLE I ABOUT HERE

The ""expected" distributions were obtained by interpolating between the distributions

obtained for the samples in the January programs. The nature of the interpolations is diagrammed

below:




Stendacdization Standurdization
Jan. 15 June 1l Sept.1 Oct. 15 Jan. 15 Apr. 15
(4. 5) 9.0) 0.0y (1.5) (4.5) (7.5)
———1.0 —k——3.0—K—3.0
———4.5 K—1. 0 4. 5——>
! 1
| | { ) ' \ % » a4 ! J e | i K2
Jan, Y Mar. 1 May 1 Sept. 1 Nov. 1 Jan. 1 Mar. 1 Mgy 1
Feb. 1 Apr. 1 June 1 Oct. 1 Dec. 1 Feb.1 Apr.1

Each sst of distributions was compared at the nearest intogral GE value to the fiftieth
peroentils. The exact grade-equivalent for comparison was determined from the distributions
obtained for the total program population for the January, 1904 Iowa Basic Skills Testing
Program. Afler the grade-equivalent for comparison was delerinined, the percentils rank of
the grade-equivalent was determined for both the expected ard observed distributions. An
approximate z-test (Blommers and Lindquist pp. 319-320) was then made to deter~uine whether 1
the differ < ace in the two proportions was larger than could reasonablg be aitributed to random

sampling. A ten percent level of significance was adopted for rejection of the null hypothesis

in each of the comparisons.

INSERT TABLE ii ABOUT HERE
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Results

The major resuits ueszTathL For each subtest, the top line presents
memdmofthe"apwnd"dumbuﬁmuhbmmwmompohﬂmprmdam
M,MbhmmWAMWVﬂmm. The boitom line in each of the
comparisons shows the medians of the obtained distributions which were significantly different
from the expected medisns (<~ . 10).

Bwﬂlheobameéﬂw:lchﬁassﬁctobumedinamdﬂofﬁessApﬂImedlm
are significantly different from ex-ectation. Some of the differences are roliatively large, some
as largo as 7 "months. " For the October comparisons, 7 of the obtained values were identical to
expectation, 14 were below expectation, and 12 were above expectation. For April, 5 were the
same as expectation, 3 were below, and 25 were above expoctation. The latter differences
mummmmmmmmmgﬁmrmmmmwmm
of the usual assumptions.

Tho differences for vocsbulary and reading were relatively minor and non-significant. |
mnmﬂmt&ﬂummrwuwmlydmmwwmaw: 18 of the |
" 24 differences in the language median~ were significant, as were 8 of 18 of the work-study ‘
differences and 8 of the 12 differences in arithmetic. |

Only 5 of the 22 differences in the subtest medisns for the summer phus of the study

were significantly different from expectation. In general, the data obtuined for May for the

summer sample, andﬁxednhobhlnadformnforthocradea5°6school-ymumplemnot

in close agreement, This is also true of the September summer sample data and the Grades -6
October data.

INSERT TABLE Il ABOUT HERE
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In Table I the summer changes in terms of grade-equivalents are reportedly for each
of the eleven subtesis. In the arithmeﬁc akills, there was a loss at each selected percentile. The
loss in the Arithmeﬂc'Problem Solving subtest was in gencral larger than the loss in the Arithmetic
Concepts subtest. The largest losa during the summer occurred below the sixtieth percentile in
the Punctustion subtest. In general in the work-study skills there were observed guins at the
selected peveentile points. In tie reading comprebension and language gkills subtents, there
were generally losses at the selected percentile points. In the uppes nine-tenths of the vocabulary
soores there was 2 gain during the summer months, but in the lower ten per cent of the

distribution there was a loss.

Concluding Statement

On the whole, the rasults of the study suggest that the assumptions that one-tenth of the
yearly growth takee place esch mouath of the school year and that one-tenth of the yearly growth
occurs during the summer months are almost certainly not strictly correct.

The evidence of & substantial loss during the summer months in the language and
arithmetic tests is consistent and convincing. The "patterns” obtained for growth during the
school year were :uite inconsistent from test to test and from grade to grade. In implementing
anmnmpﬁmoiaomethmgdherthanmﬂomgrawthmmmohnngbetmgmdemedtm
established at time of standardization, it would almost certainly be necessary to obtain data for the
particular tests in gmﬁon and possibly, for different grade lovels. The one trend in the data
which seems to be reasonably consistent is that growth between January 16 and April 15 is, on the
average, somethirg more than three-tenths of a year, at least in the languags, ‘work-study, and
arithmetic areas. But even this generaiization is subject to reservation.

Whi.e the assumptior of uniform growth throughout the year is seriously open to question,
no alternative "theory" of the nature of growth is proposed. To the contrary, §t seems unlikely

that any one aliernative assumpiion would be more appropriate.
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TABLE 1

CHAR) TERISTICS OF THE SAMPLEE IN THE
SCHOLL-YEAR THASE ARD THE SUMMER PUASR

T ' _ Schoocl-year Phase gummer Fhase
Tesring Jan. Oct. Jan. ApT. Jan. May Oct. Jau,
Periods 1965 1965 1566 1966 1965 1955 1965 1956
Grades 3-h k-3 56 $ -6

Lr_ s pus s ? s __® .

Yoc-Rig. | 11 5k2 11 493 11 S0k 5 603
Language 11 553 11 615 11 sTL 8 63
W3 12 o 12 649 12 681 7 k2
Arich. 12 648 12 565 2 598 9 552
- - —

s#gchoal Bystems
sipupils




TARER LS

SUMMARY OF THE CBSESVED AxD EXPECTEL MEDTAN
GRADE~EQUIVELENTS YORA THE INTERPOLATEDR TIMX PERIODS

|
|
Sexple $chool-Year . Surmesr !
cudu-' 2 nh h -8 3 « 8 5 « & ‘
Subtest Dates . Oct. Apr, Oct. apr. Ust. Apr. May P 1
Vocabulary p. K0 Wb s2 58 &0 &6 5G 60 |
Obs. 43 47 51 59 &K o7 %9 60
Raading Fxp, &1 47 82 58 60 66 89 )
_ Cowprehensiom  Ob». 39 .‘.‘.?....5? L 61 67 8 1
Spellisg . Exp.: W 50 Sb 60 65 7{ 6y . 82 |
obs. k2w 555 . 6w Th 62 6o 4
Capitalizatica Exp, W6 55 56 64 66 T &b, 6
Obs. &7 5om 57 TON L4 Tow 662 6
Punctustion Ixp. U5 51 5 €3 63 78 63 65
Obs, 45 . 506» 58 ETe G6% 78 &7 £om
Usage Bxp. b "9* 55 g: gg 75. 58 59
— . 5% 53 150" 7 '
Map Baadiig Exp. 9% 5 ) H g;" .
Obs. &b 52 93 61 67 75¢ 62 [ 4%
Readiag Graphs Exp. k3 by 53 59 62 % 63  6h
and 7ables Obs, L2 g1 S4 €ow &h 70 61 62
toowiedge andlse of Bxp. &3 kG 53 & 6% 69 64 66 s
Reference HMatevialaObs. &2 51% 554 52 Gbe The 6% 64
Arithmetic Bxp. b 52 %% 62 63 ™ b1 62
Concapts Obs. Li# 52 S5i# Euw 6@ The 65% 63
Arichmetic Exp. b 49 53 59 53 70 61 62 -
‘:;Problu solving Oba. #Os 51% 50w 60 Ol 69 Ga. m .
#5{gotficantly diffevent at .10 level.
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