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CHAPTER |
INTRODUCT ION

THE BEHAVIORAL PHENOMENON OF WRITING BEFORE READING
(TERMED PROTOWRITING OR INVENTED SPELLING) HAS BEEN OBSERVED
iN YOUNG CHILDREN ACROSS SEVERAL DIFFERENT CULTURES,

THE YOUNG UNINSTRUCTED FOUR AND FIVE YEAR OLD CHIL-
DREN, WHOSE SPONTANEOUS WRITINGS HAVE BEEN REPORTED BY MANY
OBSERVERS, APPEAR TO HAVE EXTRACTED THE RELEVANT INFORMATION
ABOUT sOUND/sYMBOL OR WORD/SYMBOL ASSOCIATIONS INFORMALLY
FROM THEIR ENVIRONMENTS BEFORE THEY HAVE HAD ANY TYPE OF
READING OR WRITING INSTRUCTION, THESE YOUNG CHILDREN HAVE
BEEN ABLE TO USE THIS INFORMATION TO MAP THEIR SPOKEN LAN-
GUAGE ONTO THE WRITTEN CODE OF THE CULTURE., THE APPARENT
SPONTANE!ITY OF THIS ACT!VITY MAKES THIS BEHAVIOR AN INTER~-
ESTING PHENOMENON FOR FURTHER STUDY. THE PURPOSE OF THIS
RESEARCH 1S TO EXAMINE THE PHENOMENON AND TO SEARCH FOR THE
GENESIS AND SIGNIFICANCE OF THIS ACTIVITY,

BUILDING UPON THE CONTEMPORARY ONTOGENY/PHYLOGENY
MODELS SUGGESTED IN THE WORKS oF S, Gouro (1977), E, BaTEs
(1979), J. Lamenperra (1976), anp K. Gisson AND S. PARKER
(1979), 1T IS POSTULATED BY THE AUTHOR THAT YOUNG CHILDREN'S

SPONTANEOUS WRITING IS AN EXPRESSION OF BEHAVIORS IN A YOUNG



CHILD'S DEVELOPMENTAL SEQUENCE THAT HAVE HAD HIGCH ADAPTIVE

VALUE IN HUMAN HISTORY AND HAS EMERGED HISTORICALLY AS A NEW
BEHAVIOR CONSTRUCTED FROM TWO UNIVERSAL BEHAVIORS PREVIOUSLY
ADAPTED FOR OTHER FUNCTIONS, THE WRITING BEHAVIOR 1S ADAPT-
IVE FOR THE YOUNG CHILD BECAUSE IT LEADS TO FURTHER INTER-
ACTION WITH THE ENVIRONMENT CAUSING IT TO CHANGE AND THE
CHILD TO CHANGE,

THE THEORY PROPOSES THAT THE ABILITY TO ENCODE THE
SPOKEN LANGUAGE OF A CULTURE INTO WRITTEN FORM IS A COMPE-
TENCY AVAILABLE TO ALL HUMANS SINCE IT IS A COORDINATION OR
SYNTHESIS OF TwWO UNIVERSAL BEHAVIORS, SPOKEN LANGUAGE AND
GRAPHIC REPRESENTATION; HOWEVER, THE BEHAVIOR IS EXPRESSED
ONLY WHERE THE CULTURAL ENVIRONMENT SUPPORTS AND/OR REQUIRES
SUCH AN ENDEAVOR.

THE THRUST OF THE RESEARCH IS TO SECURE SUPPORTING
EVIDENCE FOR THIS THEORY, TO MAKE PREDICTIONS BASED UPON ITS
THEORETICAL ASSUMPTIONS, AND TO TEST THESE PREDICTIONS IN
THE BEHAVIORS OF YOUNG CHILDREN.,

THE SPECIFIC PREDICTIONS TO BE TESTED, EMANATING
FROM THE THEORETICAL POSITION, ARE AS FOLLOWS: THAT PARTI~
CULAR THRESHOLD LEVELS OF COMPETENCE IN SPOKEN LANGUAGE
(LINGUISTIC AWARENESS) AND IN GRAPHIC REPRESENTATION MUST BE
ATTAINED BY A CHILD BEFORE PROTOWRITING CAN OCCUR; AND THAT
THESE COMPETENCIES ARE ORGANIZED AND COORDINATED BY THE SAME
UNDERLYING COGNITIVE STRUCTURES THAT SUPPORT MORE GENERAL,
NON~LINGUISTIC, INTELLECTUAL BEHAVIORS. THE THEORY, ITS

ASSUMPTIONS AND PREDICTIONS WILL BE DEVELOPED MORE FULLY IN



LATER SECTIONS OF THIS CHAPTER.,

HisTorRY 0F THE RESEARCH PROBLEM

THE PHENOMENON OF SPONTANEOUS WRITING BEFORE READING
FIRST WAS DESCRIBED IN SOME DETAIL IN 1912 By DR, MARIA MoN-
TESSORI, AN ITALIAN PHYSICIAN AND EDUCATOR, MONTESSORI
(1964) DESCRIBED THE BEHAVIOR AS A SUDDEN '"EXPLOSION INTO
WRITING' THAT FOUR AND FIVE YEAR OLD |TALIAN CHILDREN, WHO
LIVED IN THE SanN LORENZO PUBLIC HOUSING DISTRICT IN ROME,
DEMONSTRATED AFTER LEARNING (THROUGH THE SANDPAPER LETTERS)
THE SOUND/SYMBOL ASSOCIATIONS OF THE ITALIAN LANGUAGE.,

ONCE THESE YOUNG CHILDREN DISCOVERED THAT THEY COULD
SOUND OUT AND WRITE ANY WORD IN THEIR SPEAKING VOCABULARIES,
THEY WROTE WORDS WITH CHALK ON THE FLOOR, ON THE BENCHES,
ON THE WALLS, WHEREVER THERE WAS A FLAT SURFACE SO DELIGHTED
WERE THEY WITH THEIR NEW-FOUND ABILITY TO WRITE DOWN WHATEVER
THEY COULD THINK OR SAY., THE FACT THAT FEW OF THE CHILDREN'S
PARENTS COULD READ OR WRITE MADE THE ACTIVITY EVEN MORE S1G-
NIFICANT.

AT FIRST THE ADULTS AT THE CHILDREN'S HOUSE, WHERE
THE CHILDREN SPENT THE DAY WHILE THEIR PARENTS WORKED, WERE
AMAZED WITH THIS ACTIVITY. AFTER OBSERVING IT MANY TIMES,
HOWEVER, MONTESSOR! WROTE, THEY ACCEPTED IT AS A NATURAL
PHASE OF CHILD DEVELOPMENT.,

ALTHOUGH MONTESSORI'S CHILDREN WERE TAUGHT THE sounp/

SYMBOL ASSOCIATIONS THROUGH THE SANDPAPER LETTERS, CHARLES



Reap (1971, 1975) In MASSACHUSETTS SOME SIXTY YEARS LATER,
FOUND THE SAME PHENOMENON OCCURRING IN MIDDLE CLASS AMERICAN
CHILDREN WHO HAD NOT RECEIVED ANY SPECIFIC INSTRUCTION., THE
SPONTANEOUS WRITINGS OF THESE CHILDREN, UNLIKE MONTESSORI'S,
DID NOT CLOSELY RESEMBLE THE CONVENTIONAL ADULT SPELLINGS OF
THE CULTURE. BECAUSE OF THE IRREGULAR NATURE OF ENGLISH
SPELLING, UNLIKE ITALIAN, THESE CHILDREN'S TINVENTED SPELL~
INGS' REFLECTED THE INHERENT PHONOLOGY OF THE ENGLISH LANGUAGE
THAT THEY HAD INTUITED FROM THEIR IMPLICIT KNOWLEDGE OF THE
SPOKEN LANGUAGE AND HAD COMBINED WITH WHATEVER KNOWLEDGE OF
THE SOUND/SYMBOL ASSOCIATIONS THEY HAD INCIDENTALLY ACQUIRED.

ADDITIONAL RESEARCH, ALSO WITH AMERICAN CHILDREN, BY
Carot CHomsky (1976) anp RHeEa PauL (1976) conFIRMED READ'S
FINDINGS AND ADDED NEW DETAILS TO THE RESEARCH. PAUL NOTED
THAT SPONTANEOUS WRITERS, WHOM SHE OBSERVED, PASSED THROUGH
FOUR DISTINCT STAGES OF SPELLING. THESE RANGED FROM A BE~-
GINNING STAGE, IN WHICH ONLY THE INITIAL LETTER STOOD FOR
THE WHOLE WORD, TO A FOURTH AND FINAL STAGE IN WHICH INVENTED
SPELLINGS WERE REPLACED BY CONVENTIONAL SPELLINGS IN THE
CHILD'S SPONTANEOUS WRITINGS,

ALL OF THE RESEARCHERS HAVE STRESSED THE INVENTIVE
ASPECT OF THE SPONTANEOUS WRITING AND HAVE NOTED THAT THE
REASON THAT NONE OF THE CHILDREN APPEARED TO HAVE DIFFICULTY
IN THE TRANSITION TO CONVENTIONAL SPELLING STEMMED FROM THE
FACT THAT THE CHILD'S WRITINGS ARE CONTINUALLY REPEATED I[N~

VENTIONS AND NEVER ASSUME THE QUALITY OF A HABIT, BoTH

CHOMSKY AND READ NOTED THAT CHILDREN OFTEN CANNOT READ THEIR



OWN WRITTEN PRODUCTIONS ESPECIALLY IF A PERIOD OF TIME HAS
ELAPSED BETWEEN THE WRITING AND THE ATTEMPTED READING., PauL
COMMENTED THAT CHILDREN SHE OBSERVED RARELY INVENTED THE
SAME SPELLING TWICE BUT SEEMED TO ATTACK EACH WORD AS A NEW
PROBLEM OFTEN COMING UP WITH A DIFFERENT SOLUTION THAN THEY
HAD FOUND BEFORE,

CHOMSKY HAS PROVIDED AN EXPLANATION FOR THIS VARIA=-
BILITY OF OUTCOME., OSHE SUGGESTS THAT SPONTANEOUS WRITING IS
BASICALLY A CREATIVE ENDEAVOR AND THAT 1T SHARES SOME ASPECTS
OF DRAWING A PICTURE, THE CHILD WRITES CREATIVELY, ACCORDING
To WHAT S/HE PERCEIVES IN A WORD AND CONSIDERS WORTHY OF REP-
RESENTATION, IN FACT, THE TWO ACTIVITIES ARE OFTEN DONE AS
ONE WITH SOME OF THE FIRST SPONTANEOUS WRITINGS BEING THE
LABELING OF THE CHILD'S OWN DRAWINGS.

READ, IN HIS RESEARCH, IDENTIFIED MORE THAN TWENTY-
ONE SPECIFIC PHONETIC FEATURES THAT YOUNG CHILDREN REPRESENT
IN THEIR SPONTANEOUS WRITINGS BY ASSOCIATING THEM WITH LET~-
TERS WHOSE NAMES OR SOUNDS THEY HAVE LEARNED INFORMALLY.

THE LATER WORK OF BeerRs (1974) AnD HENDERSON AND
Beers (1977) HAS SUPPORTED READ'S CONCLUSIONS THAT YOUNG
CHILDREN'S SPONTANEOUS SPELLINGS WERE SYSTEMATIC, LOGICAL
AND REFLECTED A TACIT SYSTEM OF PHONOLOGICAL CATEGORIZATION
OF SPEECH SOUNDS.

BEERs AND HENDERSON HAVE IDENTIFIED FOUR DISTINCT
STAGES THAT AMERICAN SCHOOL CHILDREN, WHO WERE BEGINNING
SPELLERS, MOVED THROUGH, AND THEY NOTE THAT EACH STAGE REP-

RESENTS A DIFFERENT SPELLING STRATEGY. THESE STAGES ARE



SIMILAR TO THE STAGES OBSERVED BY PAUL WITH FIVE AND SIX
YEAR OLD CHILDREN, THE PROGRESSION OF OBSERVED STRATEGIES,
DESCRIBED BY HENDERSON AND BEERS, IMPLIES A MOVEMENT BY THE
CHILDREN FROM A FOCUS UPON THE PHONOLOGICAL SURFACE FEATURES
OF THE LANGUAGE TO A GROWING UNDERSTANDING OF THE DEEPER
(MEANING RELATED) STRUCTURES THAT ARE REPRESENTED IN THE
WRITTEN ENGLISH CODE, ACCORDING TO THESE RESEARCHERS,

ZUTTELL IN HIS RESEARCH (1975) HAS CONCLUDED THAT
THE TRANSITION FROM DOMINANCE OF SURFACE FEATURES TO DOMI-
NANCE OF UNDERLYING FEATURES (LEX!CAL REPRESENTATION) IN
SPELLING STRATEGIES 1S RELATED TO A GENERAL COGNITIVE PRO=-
GRESSION IN WHICH THE CHILD BECOMES LESS PERCEPTUALLY BOUND
AND CENTERED UPON A SINGLE ASPECT OF A SITUATION OR STIMULUS
AND BECOMES ABLE TO PERCEIVE AND INTEGRATE SEVERAL DIFFERENT
VARIABLES SIMULTANEOUSLY,

ZUTTELL, QUOTING JEAN PIAGET, THE SwISS PSYCHOLOGIST,
DESCRIBES THE PERIOD FROM FOUR TO SEVEN OR EIGHT YEARS OF AGE
AS A TIME WHEN THE CHILD, THROUGH A SERIES OF DEVELOPMENTAL
SUBSTAGES, BECOMES ABLE TO MOVE FROM AN ACTION CENTERED WORLD
TO A WORLD IN WHICH HE BECOMES ABLE TO TRANSFORM REALITY BY
MEANS OF INTERNALIZED ACTIONS OR OPERATIONS THAT CAN BE
GROUPED INTO COHERENT REVERSIBLE SYSTEMS (JOINING, SEPARAT-
ING, ETC.)s

PIAGET REMINDS US, ACCORDING TO ZUTTELL, THAT IN
THIS STAGE OF CONCRETE OPERATIONS, THE CHILD MUST FIRST
LEARN TO MENTALLY REPRESENT WHAT HAS ALREADY BEEN ABSORBED

ON THE LEVEL OF ACTION AND THEN MUST PROGRESS FROM AN



INITIAL STATE IN WHICH EVERYTHING 1S CENTERED ON THE CHILD'S
OWN BODY AND ACTIONS TO A 'DECENTERED' STATE IN WHICH THE
CHILD'S BODY AND ACT!ONS ASSUME THEIR RELATIONSHIPS WITH
REFERENCE TO ALL OTHER OBJECTS AND EVENTS REGISTERED IN THE
UNIVERSE,

ZUTTELL BELIEVES THAT PIAGET'S NOTION OF THESE QUALI~-
TATIVELY DISTINCT STAGES I[N COGNITIVE DEVELOPMENT MAY PROVIDE
A KEY TO UNDERSTANDING THE PROGRESSIVE, SEQUENTIAL SPELLING
STRATEGIES DISCOVERED AND SUBSTANTIATED 8Y READ, HENDERSON
AND BEERS, |T SEEMS PLAUSIBLE TO ZUTTELL THAT A CHILD'S
SPELLING STRATEGIES WILL BE DEPENDENT UPON THE ABILITY TO
GENERATE AND COORDINATE ABSTRACT STRUCTURES FOR DEALING WITH
LANGUAGE., HE NOTES THAT PIAGET'S DISTINCTION BETWEEN PRE-
OPERATIONAL (2-7 YEARS) AND CONCRETE OPERATIONAL MODES OF
THINKING (7-12/15 YEARS) SEEMS TO BE ESPECIALLY RELEVANT TO
UNDERSTANDING THE CHILD'S CHANGING APPROACH TO THE WAY WORDS
ARE SPELLED, ESPECIALLY DURING THE TRANSITIONAL PERIOD FROM
FIVE TO EIGHT YEARS OF AGE,

FOR EXAMPLE, ACCORDING TO ZUTTELL,

THE PREOPERATIONAL CHILD'S CENTERING ON PERCEPTUAL
CUES SHOULD DICTATE A FAIRLY CONSISTENT LETTER/NAME
STRATEGY WHILE THE OPERATIONAL CHILD SHOULD BE ABLE
TO USE MORE SOPHISTICATED PATTERNS LIKE ORTHOGRAPHIC
MARKINGS, ETC, (ZuTTELL, 1975, P, 43)

MANY OBSERVERS HAVE DOCUMENTED THE RELATIONSHIP BE-
TWEEN COGNITIVE DEVELOPMENT (AS DEMONSTRATED THROUGH PIAGETIAN

TASKS) AND PROFICIENCY IN READING (ALmy, 1966; ELkInND, 1965;

Cox, 1977; RENNER, 1979). A RECENT sTuDY BY GeENTRY (1977)



PINPOINTS THE RELATIONSHIP BETWEEN SPELLING STRATEGIES AND
READING ACHIEVEMENT, DBUILDING UPON THE EARLIER WORK OF HEN-
DERSON, BEERS AND ZUTTELL, GENTRY HAS SHOWN THAT THE TRANSI-
TION NF THE CHILD'S FOCUS FROM SURFACE STRUCTURE OF LANGUAGE
(sounNDS) TO LEXICAL REPRESENTATION (MEANING), AS REFLECTED
IN PROGRESSIVELY MORE ADVANCED SPELLING STRATEGIES, 1S COR~
RELATED WITH THE CHILD'S INCREASING ACHIEVEMENT IN READING,
THESE DATA LEND SUPPORT TO C, CHomsky's (1976) vitgws

ABOUT THE RELATIONSHIP OF SPONTAMEOUS WRITING TO LATER READ-
ING., THIS RELATIONSHIP CAN BE UNDERSTOOD, ACCORDING TO
CHOMSKY, BY THE FACT THAT, THROUGH WRITING, THE CHILD INVENTS
THE PHONETIC CODE AND FOLLOWS PIAGET'S DICTUM THAT TO INVENT
(OR REINVENT) 1S TO KNOW. IT 1S THIS CONTINUAL ACTIVE PRO-
CESS OF INVENTION WITH ITS GRADUAL APPROXIMATION TO STANDARD
SPELLING THAT PROVIDES THE CHILD WITH THE NECESSARY HYPOTHESIS
ABOUT HOW SOUNDS AND LETTERS RELATE TO EACH OTHER, ACCORDING
T0 CHOMSKY,

THE PRINTED WORD 'BELONGS' TO THE SPONTANEOUS SPELLER

FAR MORE DIRECTLY THAN TO CHILDREN WHO HAVE EXPERIENCED

IT ONLY READY-MADE, FOR ONCE YOU HAVE INVENTED YOUR

OWN SPELLING SYSTEM, DEALING WITH THE STANDARD SYSTEM

COMES EASY, A CONSIDERABLE AMOUNT OF THE INTELLECTUAL

WORK HAS ALREADY BEEN DONE, (1976, p. 64)

THIS DISCOVERY OF THE ABILITY TO '"WRITE DOWN' THEIR

OWN SPEECH THAT YOUNG CHILDREN EXPERIENCE MAY BE ANOTHER EX~-
AMPLE OF WHAT EL1ZABETH BATEs (1979) HAS CALLED THE JERRY~
BUILT SYSTEM THAT 1S LANGUAGE WITH HUMANS DISCOVERING AND

ELABORATING THEIR CAPACITY FOR SYMBOLIC COMMUNICATION BY A

ROUTE SIMILAR TO ONE THAT LED OUR ANCESTORS INTO LANGUAGE.,



THUS THE EXAMINATION OF THE PROCESS BY WHICH YOUNG
CHILDREN BECOME ABLE TO MAP THEIR SPOKEN LANGUAGE ONTO THE
WRITTEN CODE OF THE CULTURE MAY PROVIDE INFORMATION INTO THE
LlNGUISTlC/COGNITlVE DEVELOPMENT OF THE INDIVIDUAL CHILD AS

WELL AS PROVIDE INSIGHT INTO THE DEVELOPMENT AND EVOLUTION

OF WRITING IN HUMANS,

ScoPE, PURPOSE, AND RATIONALE

FOR THE PRESENT STUuDY

PREVIOUS RESEARCH INTO PROTOWRITING (INVENTED SPELL-
ING) HAS PROVIDED VALUABLE INSIGHTS INTO THIS SPONTANEOUS
ACTIVITY OF YOUNG CHILDREN AND HAS REVEALED THE CHANGING
STRATEGIES EMPLOYED BY THE CHILD AS LINGUISTIC KNOWLEDGE
DEVELOPS, ACCORDING TO THIS RESEARCH, LINGUISTIC DEVELOPMENT
APPEARS TO PROCEED FROM AN INITIAL FOCUS UPON PERCEPTUALLY
SALIENT SURFACE FEATURES OF WORDS TO AN INCREASING AWARENESS
AND SENSITIVITY TOWARD THE DEEP STRUCTURES OR SEMANTIC FEA-
TURES OF THE LANGUAGE AS IT IS REPRESENTED THROUGH THE CON~-
VENTIONAL ORTHOGRAPHY.

C, CHOMSKY'S WRITINGS ALSO HAVE SUGGESTED A RELATION~-
SHIP BETWEEN PROTOWRITING AND THE CHILD'S CONSTRUCTION OF
KNOWLEDGE WHILE ZUTTELL'S RESEARCH HAS DEMONSTRATED A COR~-
RELATION BETWEEN DECENTRATION, A MEASURE OF FLEXIBILITY IN
THINKING, AND THE CHILD'S MOVEMENT TOWARD CONVENTIONAL SPELL~
INGs, EACH OF THESE STUDIES HAS CONTRIBUTED SUBSTANTIALLY TO

OUR UNDERSTANDING OF THIS UNIQUE ACTIVITY OF YOUNG CHILDREN
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WHILE FOCUSING ON A PARTICULAR ASPECT OF THE BEHAVIOR,

THE PRESENT RESEARCH SEEKS TO EXPAND THE BREADTH
AND OEPTH OF THE INQUIRY INTO PROTOWRITING 8Y ATTEMPTING TO
PLACE THE BEHAVIOR WITHIN A MORE GENERAL FRAMEWORK OF DEVEL~=-
OPMENT AS IT RELATES BOTH TO THE INDIVIDUAL CHILD AND TO
HUMAN EVOLUTION, IN ORDER TO ACCOMPLISH THIS GOAL, THE RE-
SEARCH, OF NECESSITY, HAS ENLARGED ITS SCOPE TO INCLUDE THE
BROADER PERSPECTI!IVES OF ANTHROPOLOGY AND HUMAN DEVELOPMENT
(PSYCHOLOGY). THE FOLLOWING SECTIONS WILL PROVIDE A RESEARCH

RATIONALE FOR EACH OF THESE DISC!PLINES,

ANTHROPOLOGICAL RATIONALE

!T HAS BEEN SUGGESTED BY SEVERAL CONTEMPORARY THEOR~-
istTs (BaTes, 1979; GouLp, 1977; Gisson AND PARKER, 1979)
THAT SPONTANEOUS BEHAVIORS THAT APPEAR WITH REGULARITY IN
THE DEVELOPMENTAL SEQUENCE OF CHILDREN SEEM TO REPRESENT
ACTIVITIES THAT HAVE HAD HIGH ADAPTIVE VALUE IN HUMAN HISTORY
AND CONTINUE TO HAVE ADAPTIVE SIGNIFICANCE IN CHILDHOOD.

ALTHOUGH THE ABILITY TO ENCODE AND DECODE WRITTEN
LANGUAGE IS NOT UN!VERSAL IN HUMANS, AS THE ABILITY TO PRO-
DUCE AND COMPREHEND SPOKEN LANGUAGE APPEARS TO BE, THE FACT
THAT A WRITTEN LANGUAGE DOES APPEAR IN MANY DIVERSE CULTURES
AND AMONG A WIDE RANGE OF PERSONS IN THOSE CULTURES INDICATES
THAT 1TS DEVELOPMENT REPRESENTS A PREVALENT AND NOT A RARE
ABILITY.

LamenpeLta (1976) CONTENDS THAT ONTOGENETIC TRAITS
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DO NOT HAVE TO BE MANIFESTED IN EACH AND EVERY IND!VIDUAL OF
A SPECIES IN ORDER TO BE INNATE WITHIN SOME SUBGROUP, HE As-
SERTS THAT AT ANY GIVEN TIME IN A SPECIES' HISTORY, INDIVID-
UAL MEMBERS OF THE SPECIES MANIFEST A DIFFERENTIAL CAPACITY
TO ACQUIRE AND USE CERTAIN TYPES OF ADAPTIVE BEHAVIOR PAT-
TERNS, THUS HIS USE OF INNATE SEEMS TO IMPLY AN INNATE PRE~
DISPOSITION FOR CERTAIN TYPES OF BEHAVIOR RATHER THAN AN AS~-
SURANCE OF THEIR EXPRESSION.,

ELizaBeTH BaTeEs (1979), A PSYCHOLINGUIST WITH AN AN-
THROPOLOGICAL PERSPECTIVE, HAS SUGGESTED THAT NEW SYSTEMS OF
BEHAVIOR CAN OCCUR OUT OF THE FORTUITOUS COMBINATIONS OF OLD
SYSTEMS THUS REQUIRING SIMILAR ENVIRONMENTAL CONSTRAINTS BUT
LITTLE GENETIC CHANGE TO APPEAR, BATES USES THIS HYPOTHESIS
IN DEVELOPING A MODEL FOR THE EVOLUTION AND DEVELOPMENT OF
SYMBOL SYSTEMS INCLUDING LANGUAGE., |IN FORMULATING THIS
MODEL, BATES HAS BORROWED FROM STEPHEN GouLp's (1977) con-
TEMPORARY VERSION OF DARWINIAN EVOLUTIONARY THEORY, PARTI-
cULARLY DARWIN'S NOTION OF PREADAPTATION AND GoOULD'S MODERN
APPLICATION OF THIS IDEA,

BATES WRITES THAT ACCORDING TO THE DOCTRINE OF PRE-
ADAPTATION,

COMPONENTS THAT WILL EVENTUALLY COME TOGETHER TO SERVE
A SPECIALIZED NEW FUNCTION FIRST EVOLVE SEPARATELY IN
THE SERVICE OF COMPLETELY DIFFERENT PRIOR FUNCTIONS,
THESE IMPERFECT INTERMEDIATE STEPS TOWARD THE NEW FUNC~
TIONS ARE THEN MAINTAINED BY THE ADAPTIVE VALUE THEY
SERVE IN AN oLD sysTeM, (1979, p, 22)

BATES SURMISES THAT ONCE A NEW SYSTEM EMERGES, IT

CAN BE TRANSMITTED TO A NEW GENERATION IN ONE OF TWO WAYS:
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EITHER BY DIRECT GENETIC CONTROL; OR BY HIGH PROBABILITY
"geETS" THAT OLD GENOTYPES, WHEN CONFRONTED WITH NEW BUT
FIRMLY CONSTRAINED PROBLEMS IN SIMILAR CONTEXTS, MAY NEED
VERY LITTLE GENETIC MONITORING TO FALL INTO THE MOST EFFI~
CIENT SOLUTIONS, THE RESULT MAY BE A SITUATION IN WHICH IN-
DIVIDUALS REPEAT THE SAME CONSTRUCTION PROCESS THAT LED TO
THE NEW SYSTEM IN THE FIRST PLACE, ONTOGENY THUS MAY AT
LEAST PARTIALLY RECAPITULATE FHYLOGENY.

BATES, LIKE GOULD, BELIEVES THAT NATURE BUILDS MANY
NEW SYSTEMS OUT OF OLD PARTS AND SELECTS FOR ORGANISMS THAT
CAN CARRY OUT THE SAME CONSTRUCTION PROJECT ONTOGENETICALLY.

BY CAREFULLY OBSERVING THE DEVELOPMENT OF INFANTS
FROM 9-13 MONTHS, BATES HAS MADE A TENTATIVE IDENTIFICATION
OF THE PREADAPTED BEHAVIORS THAT APPEAR TO BE PRECURSORS OF
SYMBOLIC BEHAVIOR INCLUDING SPOKEN LANGUAGE,

THE THREE CAPACITIES THAT BATES HAS IDENTIFIED IN
HER PRELIMINARY RESEARCH ARE:

(1) THE cAPACITY FOR IMITATION OF POORLY UNDERSTOOD
BEHAVIORS,

(2) THE CAPACITY TO ANALYZE WHOLE SITUATIONS INTO PARTS
AND LOCATE SUBSTITUTES FOR MISSING PARTS (TOOL USE),

(3) A sociAL MOTIVATION TO COMMUNICATE VERBALLY OR NON~
VERBALLY THROUGH SHARING REFERENCE TO EXTERNAL 0B-
JECTS, FOR INSTANCE, POINTING, GIVING, ETC., (FUNC~-
TIONAL INTENT).

BATEsS sAvs,

IN PHYLOGENY THERE IS REASON TO BELIEVE THAT THESE THREE
CAPACITIES PREDATED THE EMERGENCE OF LANGUAGE, THAT 1Is

THEY WERE 'PREADAPTED' IN THE SERVICE OF DIFFERENT FUNC=-
TIONS, HOWEVER, ONCE CERTAIN CRITICAL THRESHOLD LEVELS

WERE REACHED IN EACH OF THESE THREE DOMAINS, IT WAS



13

POSSIBLE FOR THE SAME THREE CAPACITIES TO JOIN IN THE
SERVICE OF A NEW FUNCTION, THE SYMBOLIC CAPACITY, + +
ONCE THRESHOLD IS REACHED IN ALL THREE DOMAINS, A QUAL I -
TATIVELY NEW PATTERN OF INTERACTION CAN EMERGE., (BATES,
1979, p. 367T)

THE MODEL THAT EL1ZABETH BATES HAS DEVELOPED FOR THE
ORIGIN AND EVOLUTION OF SPOKEN LANGUAGE SEEMS TO SUGGEST A
NATURAL EXTENSION AND ELABORATION OF THIS MODEL FOR THE ORI~
GIN AND EVOLUTION OF WRITTEN LANGUAGE AS WELL,

THE POSSIBILITY THAT THE SPONTANEOUS WRITING OF UN~
INSTRUCTED CHILDREN REFLECTS THE INNATE PREDISPOSITION OF
HUMANS TO CONSERVE SPEECH AND COMMUNICATE THROUGH VISUAL
LANGUAGE AS WELL AS SPOKEN 1S AN INTRIGUING PREMISE. A cARE-
FUL STUDY OF THE YOUNG CHILDREN WHO ARE JUST BEGINNING TO
MANI|IFEST SPONTANEOUS WRITING WOULD SEEM TO PROVIDE AN OPPOR=-
TUNITY TO GAIN INSIGHT INTO THIS PROCESS AND ITS POSSIBLE
RELATIONSHIP TO THE EVOLUTION OF WRITTEN LANGUAGE IN HUMANS,

FoLLowinNnGg BATES' IDEA THAT NEW SYSTEMS CAN EMERGE
THROUGH THE FORTUITOUS COMBINATIONS OF OLD, IT IS INTEREST=
ING TO SPECULATE, FIRST, ON WHAT THE OLD SYSTEMS THAT LED TO
WRITING MIGHT HAVE BEEN AND, SECONDLY, TO ASK WHY THIS SPON-
TANEOUS PROTOWRITING SHOULD FIRST APPEAR AT THE PARTICULAR
STAGE THAT IT DOES (FOUR TO FIVE YEARS OF AGE) IN THE DEVEL~-
OPMENTAL SEQUENCE,

IN REGARD TO THE FIRST QUESTION, WHAT MIGHT THE EAR-
LIER SYSTEMS HAVE BEEN THAT COMBINED TO CREATE WRITTEN LAN-
GUAGE? TwO UNIVERSAL ACTIVITIES OF HUMANS APPEAR TO BE IM-
PLICATED IN THE INVENTION OF WRITING: SPOKEN LANGUAGE AND

GRAPHIC REPRESENTATION (DRAWING, PAINTING, SCULPTING, ETC.).
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IT 1S THE PREMISE OF THIS WRITER THAT THESE TWO UNI~-
VERSAL HUMAN BEHAVIORS EMERGED AS PART OF AN ADAPTIVE PACK~-
AGE LEADING TO A FLOWERING OF CULTURE IN THE FIRST MODERN
Homo sAPIENS AROUND 35,000-40,000 YEARS AGO,

AccORDING TO RESEARCHERS SUCH AS ALEXANDER MARSHACK
(1976), GrLvynn Isaac (1976), anpD MaRrRy Le Cron FosTer (1978),
THE ARCHEOLOGICAL RECORD PROVIDES EVIDENCE THAT SPOKEN LAN-
GUAGE, AS WE KNOW IT TODAY, PROBABLY EVOLVED THEN AND WAS
DIRECTLY ASSOCIATED WITH THE APPEARANCE OF GRAPHIC ART (CAVE
WALL PAINTINGS AND CARVINGS) AND WITH SIMPLE NOTATIONS SUCH
AS CRUDE CALENDARS AND COUNTING DEVICES.,

IT SEEMS LIKELY THAT THE COGNITIVE CAPACITIES FOR
THESE BEHAVIORS AND A PRIMITIVE LANGUAGE CAPABILITY MAY HAVE
BEEN AVAILABLE MUCH EARLIER (Wynn, 1979), AND THERE 18 EVi-
DENCE THAT A HUMAN CULTURAL AND ORGANIZATIONAL CAPABILITY
HAD BEEN DEVELOPING SLOWLY UVER T LEAST A 200,000 YEAR TIME
SPAN; HOWEVER, IT WAS NOT UNTIL THE PERIOD BETWEEN 50,000-
100,000 YEARS AGO THAT A NOTICEABLE QUICKENING OF THE TEMPO
OF CHANGE 1S DOCUMENTED IN THE ARCHEOLOGICAL RECORD, THIS
ACCELERATION CULMINATED IN WHAT APPEARS TO BE THE CROSSING
OF A DEVELOPMENTAL THRESHOLD AT 35,000-40,000 YEARS AGO
CHARACTERIZED BY "THE EMERGENCE OF MUCH MORE COMPLEX AND
STYLE~RIDDEN SYSTEMS OF MATERIAL cULTURE." (Isaac, 1976)

WHETHER THIS SURGE OF CHANGE, TO USE ISAAcC'S PHRASE,
REPRESENTS SOME SORT OF DISCONTINUITY DUE TO A DISCRETE IN=-
NOVATION (SUCH AS A CRUCIAL DEVELOPMENTAL STEP IN LANGUAGE)

OR WHETHER IT MARKS "THE TRACE OF A CRITICAL BEND IN A



GEOMETRIC OR HYPERGEOMETRIC GROWTH CURVE," AGAIN BORROWING
IsaAAc’'s TERMINOLOGY, THE SUDDEN APPEARANCE OF MODERN LAN=-
GUAGE, GRAPHIC ARTS, AND EARLY NOTATION, DOCUMENTS THE BE=-
GINNINGS OF A MODERN HUMAN CULTURAL ADAPTATION WHICH IS
STILL EVOLVING.,

Hooks (1954) ano Gers (1952), IN THEIR HISTORICAL
STUDIES OF WRITING, EACH TELLS US THAT THE EARLIEST WRITTEN
LANGUAGES WERE COMPRISED OF STYLIZED PICTURES (LOGOGRAPHICS)
EACH OF WHICH REPRESENTED, IN AN IDENTIFIABLE WAY, THE MEAN-
ING OF A PARTICULAR SPOKEN WORD. LATER LANGUAGES HAD PICTURE
CHARACTERS THAT REPRESENTED SYLLABLES, THESE WERE OFTEN ONE
SYLLABLE WORDS AND, SINCE THESE LANGUAGES ALSO CONTAINED MANY
HOMONYMS, THESE CHARACTERS COULD BE COMBINED IN MANY WAYS TO
FORM MULTI-SYLLABLE WORDS WITH VARIED MEANINGS FOR THE CHAR-
ACTERS, STILL LATER, THE PICTURES BECAME FURTHER STYLIZED
AND CONSONANT AND VOWEL SOUNDS BECAME SEPARATED IN REPRESEN-
TATION LEADING FINALLY TO ALPHABETIC LANGUAGES WITH SEPARATE
NON~PICTORIAL CHARACTERS, REPRESENTING INDIVIDUAL PHONEMES.,

THE FACT THAT WRITTEN LANGUAGE HAS EVOLVED FROM PiC-
TORIAL OR GRAPHIC REPRESENTATIONS OF OBJECTS, EVENTS, OR
IDEAS CAN BE TRACED THROUGH THE WRITTEN SYMBOLS OF MANY LAN-
GUAGES WITH CHINESE AND JAPANESE PICTOGRAPHS BEING OBVIOUS
EXAMPLES,

CONTEMPORARY ANTHROPOLOGISTS SUCH AS MARVIN HARRIS
(1971) SUGGEST THAT WRITTEN LANGUAGES EVOLVED FROM A NEED

FOR RECORD KEEPING OF SEASONAL ACTIVITIES (CALENDARS, RITUAL
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OBSERVANCES AND COMMERCIAL EXCHANGES BETWEEN PERSONS AND
GROUPS),

V. Gorpon CHILDE (195!), HAS DESCRIEBED, IN RATHER
GRAPHIC DETAIL, THE TYPES OF PRESSURES UPON INDIVIDUAL AND
GROUP MEMORIES THAT HE SURMISED WERE IMPORTANT IN CREATING
THE NEED FOR MNEMONIC DEVICES SUCH AS WRITING AND NOTATION.,

AccorpING TO CHILDE, THE ECONOMIC REVOLUTION BROUGHT
ABOUT BY THE UTILIZATION OF NEW TECHNOLOGIES IN THE SUMERIAN
AND EGYPTIAN CULTURES WAS INSTRUMENTAL IN BRINGING ABOUT THE
DEVELOPMENT OF BOTH MATHEMATICS AND WRITING, THE URBANIZATION
OF THESE CULTURES AND THE STRATIFICATION OF CLASSES THAT WAS
BUILT UPON THE PRODUCTION OF SURPLUSES OF FOOD AND OTHER NE-
CESSITIES, CREATED PRACTICAL NEEDS IN THE NEW ECONOMIES THAT
EVOKED THESE INNOVATIONS,

IN THE COUNTRY OF SUMER, THE RESOURCES, ACQUIRED BY
THESE CULTURAL CHANGES, APPEAR TO HAVE BEEN ACCUMULATED IN
TEMPLES AND ADMINISTERED BY PRIESTS., SINCE THE WEALTH OF
THESE TEMPLES WAS VAST AND COMMERCIAL EXCHANGES MANAGED BY
THEM WERE COMPLEX AND EXTENSIVE, THE ADMINISTRATIVE RESPON-
SIBILITIES INVOLVED WERE VERY GREAT, THE PRIESTS WHO ADMIN-
ISTERED THESE REVENUES HAD TO GIVE AN ACCOUNTING TO THE DI-
VINE MASTER OR DEITY WHO OWNED THEM ALL, AND KEEPING TRACK
OF THESE TRANSACTIONS PRESENTED A PROBLEM UNPRECEDENTED IN
HUMAN HISTORY, ACCORDING TO CHILDE,

NO LONGER COULD THE PRIEST RELY UPON HIS OWN MEMORY
OR UPON SOME PERSONAL MEMORY DEVICE, SUCH AS TYING KNOTS IN

A STRING., THE PRIEST WAS MORTAL BUT THE CORPORATION FOR
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WHICH HE WORKED, LIKE THE GOD IT SERVED, WAS IMMORTAL; THERE~-
FORE, SOME KIND OF COMMON SOCIAL DEVICE WAS NEEDED SO THAT
THE PRIESTHOOD, AND NOT JUST AN INDIVIDUAL PRIEST, COULD IN-
TERPRET THE RECORD.

To SOLVE THIS VERY PRACTICAL PROBLEM, A SOCIALLY
RECOGNIZED SYSTEM OF RECORDING CAME INTO BEING WHICH WAS THE
FORERUNNER OF OUR PRESENT WRITING SYSTEM, [IN THE BEGINNING
THE AGREED UPON WRITING SYMBOLS REPRESENTED IDEAS AND WERE
ACTUALLY PICTURES OF THE THING OR ACTION TO BE REPRESENTED.
GRADUALLY, THESE PICTURES BECAME MORE STYLIZED AND CAME TO
REPRESENT, IN MANY INSTANCES, THE FIRST SYLLABLE OF THE WORD
ORIGINALLY DEPICTED, IN THIS WAY, WRITTEN SYMBOLS CAME TO
REPRESENT SOUNDS IN MOST LANGUAGES, LEADING FINALLY TO THE
ALPHABETIC SYSTEM OF THE GREEKS,

THE FACT THAT WRITTEN LANGUAGE UNLIKE SPOKEN IS NOT
UNIVERSAL WOULD SEEM TO BE ACCOUNTED FOR BY THE LACK OF NEED
IN SOME CULTURES FOR A COMMON WRITTEN MEMORY DEVICE. WHERE
THE CULTURAL GROUP 1S SMALL AND SELF-SUFFICIENT, WITH SIMPLE
EXCHANGES THAT CAN BE EASILY REMEMBERED BY THE PARTIES IN-
VOLVED, THERE ARE NO CULTURAL PRESSURES FOR A WRITING SYSTEM,
AND, WITHOUT OUTSIDE INFLUENCES, NONE ARE INVENTED, HOWEVER,
EVERY CULTURE HAS SOME FORMS OF GRAPHIC OR SYMBOLIC REPRESEN-
TATION SUCH AS BODY PAINTING, AMULETS, MASKS, DECORATIONS ON
POTTERY, DECORATIONS ON HUTS, WEAVING DESIGNS, ETC,

CHILDREN'S DRAWINGS AND CHILDREN'S SPONTANEOUS WRIT-
INGS MAY EVOLVE FROM THIS UNIVERSAL NEED OF HUMANS TO COMMUN-~

ICATE THEIR IDEAS TO OTHERS AND, IN CULTURES WHERE A WRITTEN
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LANGUAGE DOES EXIST, TO EXPRESS THESE IDEAS BY THE USE OF A
WRITING TOOL,

THE LATE RHoDA KELLOGG, A CALIFORNIA-BASED EARLY
CHILDHOOD EDUCATOR, COLLECTED MORE THAN A MILLION SAMPLES OF
CHILDREN'S ART FROM MORE THAN THIRTY COUNTRIES DURING HER
LIFETIME, FROM THIS EXTENSIVE COLLECTION, SHE EXTRACTED A
DEVELOPMENTAL SEQUENCE OF REPRESENTATIONAL ART FROM SCRIBBLES
TO PICTORIAL DRAWINGS,

HERBERT READ, A WELL-KNOWN SCHOLAR IN THE GRAPHIC
ARTS, DESCRIBES KELLOGG'S WORK IN A 1963 PAPER, QUOTED IN
KELLOGG'S WRITINGS, IN WHICH HE DISCUSSES THE UNIVERSALITY

OF THESE ART FORMS,

IT HAS BEEN SHOWN BY SEVERAL INVESTIGATORS, BUT
MOST EFFECTIVELY BY RHoDA KeLrLoge oF SAnN FRANcCIsCO,
THAT THE EXPRESSIVE GESTURES OF THE INFANT, FROM
THE MOMENT THAT THEY CAN BE RECORDED BY A CRAYON
OR A PENCIL, EVOLVE FROM CERTAIN BASIC SCRIBBLES
TOWARD CONSISTENT symBoLS. OVER SEVERAL YEARS OF
DEVELOPMENT, SUCH BASIC PATTERNS GRADUALLY BECOME
THE CONSCIOUS REPRESENTATION OF OBJECTS PERCEIVED;
THE SUBSTITUTIVE SI1GN BECOMES A VISUAL IMAGE. OuT
OF THE AMORPHOUS SCRIBBLINGS OF THE INFANT EMERGE
FIRST CERTAIN BASIC FORMS, THE CIRCLE, THE UPRIGHT
CROSS, THE DIAGONAL CROSS, THE RECTANGLE, AND THEN
TWO OR MORE OF THESE BASIC FORMS ARE COMBINED INTO
THAT COMPREHENSI|VE SYMBOL KNOWN AS THE MANDALA, A
CIRCLE DIVIDED INTO QUARTERS BY A cRoss., LET us
IGNORE FOR THE PRESENT THE GENERAL PSYCHOLOGI!CAL
SIGNIFICANCE OF THE PROCESS; | MERELY WANT YOU 7O
OBSERVE THAT IT IS UNIVERSAL AND IS FOUND, NOT
ONLY IN THE SCRIBBLINGS OF CHILDREN, BUT EVERY-
WHERE WHERE THE MAKING OF SIGNS HAS HAD A SYMBOL~-
IZING PURPOSE WHICH IS FROM THE NEOLITHIC AGE
oNwARD. (KeLLoca, [969)

HowARD GARDNER (1980) ALSO HAS WRITTEN ABOUT CHIL~
DREN'S GRAPHIC REPRESENTATIONS AND HAS RELATED ITS DEVELOP=-

MENT TO THE CHILD'S COGNITIVE GROWTH,



IT IS INTERESTING TO NOTE THAT THE DEVELOPMENT OF
WRITTEN LANGUAGE IN INDIVIDUAL CHILDREN SEEMS TO FOLLOW THE
SAME GENERAL SEQUENCE AS THAT OBSERVED IN THE HISTORY OF
HUMAN WRITING., THIS CAN BE CONSTRUED AS INTERESTING BUT OF
NO SIGNIFICANT IMPORT OR ALTERNATIVELY, AS SUPPORTING THE
PREMISE SUBSCRIBED TO BY MANY CONTEMPORARY ANTHROPOLOGISTS,
INCLUDING THIS RESEARCHER, THAT ACTIVITIES REMAIN IN THE
DEVELOPMENTAL SEQUENCE THAT HAVE HAD HIGH ADAPTIVE SURVIVAL
VALUE FOR OUR EARLY ANCESTORS AND CONTINUE TO PROVIDE ADAP-
TIVE REHEARSAL FOR DEVELOPING HUMANS,

EXAMPLES CAN BE CITED THAT SEEM TO PROVIDE SUPPORT
FOR THIS VIEW, GiesoN AND PARKER (1979) HAVE NOTED MANY EX-
AMPLES IN CHILDREN'S PLAY (IMITATION, CONSTRUCTION, SHELTER
BUILDING, FOOD SHARING, AND THROWING AIMED MISSILES) THAT
REPRESENT ADAPTIVE ACTIVITIES OF EARLY HUMANS, Scosin (1965)
AND LancasTER (1968) HAVE POINTED TO THE YOUNG CHILD'S Two-
WORD STAGE OF LANGUAGE AS PROBABLY BEING ANALOGOUS TO THE
EARLY FORMS OF LANGUAGE IN HUMAN HISTORY.

WRITING SEEMS TO REPRESENT A SYNTHESIS OF TWO UNIVER-
SAL ACTIVITIES, LANGUAGE AND GRAPHIC REPRESENTATION. EAcH oOF
THESE ACTIVITIES HAS BEEN ADAPTED FOR MAN'S COMMUNICATIVE
NEEDS AND MORE RECENTLY IN MAN'S HISTORY, THEY HAVE BEEN
JOINED IN THE ELABORATION OF THE COMMUNICATIVE FUNCTION INTO
A NEW AND MORE COMPLEX FORM, WRITING.

THE APPARENT REPLICATION OF THIS SEQUENCE IN YOUNG

CHILDREN, AS THEY MOVE FROM SPOKEN TO WRITTEN LANGUAGE AND



FROM DRAWING PICTURES TO WRITING LETTERS AND WORDS, DESERVES

EXAMINATION,

A BRIEF REVIEW OF THE STAGES OF THE HISTORY OF HUMAN

WRITING AND THE STAGES IN THE DEVELOPMENT OF CHILDREN'S

WRITING REVEAL THE FOLLOWING PARALLELS.

HisTorRY oF WRITING

. PICTOGRAPHIC WRITING

THE FIRST STAGE OF
WRITING WAS THE USE OF
SCHEMATIC PICTURES TO PRO-
VIDE A NARRATIVE ACCOUNT
oR PicTURE/symBoLs (LIKE A
CREST) AS A MEMORY AID TO
AN EVENT OR A PERSON.,

2., LoGcoGRAPHIC WRITING

THE SECOND STAGE OF
WRITING UTILIZED A STYLIJZED
PICTURE FOR EACH INDIVIDUAL
WORD IN THE LANGUAGE,

3. PHONET!ZATION

THIS THIRD STAGE
UTILIZES PICTURES TO DE-
PICT SYLLABLES, FoOR IN-
STANCE, THE PICTURE OF AN
EYE AND A SAW FOR "I saw,"
TH1S WORKED WELL BECAUSE
IN THE SUMERIAN LANGUAGE
MOST WORDS WERE ONE SYLLA-
BLE AND THERE WERE MANY
HOMONYMS, AT THIS STAGE,
PICTURES WERE PLACED IN A
PARTICULAR SEQUENCE, AS
THEY WERE TO BE READ, FOR
THE FIRST TIME,

CHILDREN'S DEVELOPMENT

1. CHILDREN USE DRAWINGS
TO DEPICT THINGS THAT THEY
KNOW IN THE WORLD. SINGLE
LETTERS ARE SOMETIMES IN-
CLUDED IN THEIR DRAWINGS,

2. YOUNG CHILDREN SOMETIMES
COMBINE PICTURES AND WRITTEN
WORDS TO CONVEY A MESSAGE.
FOR EXAMPLE, A FOUR YEAR OLD
DREW AROUND HER HAND AND
THEN WROTE HER NAME, EMiILY.
SHE SAID THE NAME OF THE
PICTURE wAs "EMiLy's Hano",.

3. CHILDREN ENJOY USING
REBUS PICTURES TO READ MES-
SAGES, COMPOUND WORDS, ETC,;
HOWEVER, THEY USUALLY ARE
NOT ABLE TO INVENT THESE
THEMSELVES. AT THIS STAGE,
THEY CAN SEGMENT WORDS 1IN
THEIR SPOKEN LANGUAGE INTO
syLLABLES (BA-BY, MA=RY) OR
IN CHANTING, BUT THEY CANNOT
YET SEGMENT BY INDIVIDUAL
SOUNDS.,
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HisToRY OF WRITING CHILDREN'S DEVELOPMENT

4, SYLLABIC WRITING 4, WHEN CHILDREN BEGIN
THE SIMPLIFICATION SPONTANEOUS WRITING (PROTO-

OF PICTURES LED TO THEIR WRITING) THEY USE CONSO-
GRADUAL MODIFICATION INTO NANTS ONLY, LEAVING OUT THE
NONPICTORIAL CHARACTERS VOWELS, THESE CONSONANT
THAT DEPICTED MONOSYLLABIC LETTERS, HOWEVER, SEEM TO
SOUNDS., ONE CHARACTER OR STAND FOR WHOLE SYLLABLES
LETTER STOOD FOR A SYLLA- INCLUDING THE VOWELS, I'n
BLE, LATER THE INDIVIDUAL SEGMENTING THEIR ORAL LAN=~-
LETTERS HAD SMALL MARKINGS GUAGE, CHILDREN ARE JUST
BESIDE THEM TO [INDICATE BEGINNING TO BE ABLE TO
WHICH VOWEL SOUND WAS TO SEPARATE THE INITIAL SOUND
BE USED WITH THE CONSONANT FROM THE REST OF THE WORD.,

TO MAKE THE SYLLABLE,

5., ALPHABETIC WRITING 5., AT THIS STAGE, VOWELS
THE GREEKS DECIDED BEGIN TO BE INCLUDED IN THE
TO SEPARATE THE VOWEL PROTOWRITING ALTHOUGH THE
MARKINGS (AND THEIR CHOJCE OF VOWELS IS NOT
SOUNDS) FROM THE CONSO- CONSISTENT AS YET. CHiIL-
NANTS THUS LEADING TO AN DREN CAN NOW SEGMENT WORDS
ALPHABETIC SYSTEM WITH BY INDIVIDUAL SOUNDS.

EACH LETTER STANDING FOR
AN INDIVIDUAL SOUND.

WHETHER ONE CHOOSES TO EXPLAIN THE ANALOGIES BETWEEN
THE HISTORY OF WRITING AND THE WRITING DEVELOPMENT OF THE
CHILD THROUGH A CONTEMPORARY RECAPITULATION MODEL SUCH AS
THAT ESPOUSED BY STEPHEN GouLp (1977) AND OTHERS, A TERMINAL
ADDITION MODEL AS SUGGESTED 8Y GiBsoN AND PARKerR (1979), or
PREFERS TO VIEW THE SIMILARITIES AS INTERESTING BUT UNRE-
LATED PHENOMENA, ONE THING FROM THE HISTORY OF WRITING éEEMS
CLEAR. THE TWIN STRANDS OF LANGUAGE AND THE GRAPHIC ARTS
HAVE BEEN INTERWOVEN OVER TIME, INTO A COMPLEX FABRIC OF
COGNITIVE AND MOTOR ACTIVITIES THAT WE CALL WRITING,.

PARALLELING THE DEVELOPMENTAL SEQUENCE OF CHILDRENT'S

WRITING IS A PROGRESSIVE ABILITY TO SEGMENT SPOKEN LANGUAGE
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INTO ITS DISCRETE PARTS, FIRST INTO WORDS, THEN [INTO SYLLA-
BLES, AND FINALLY INTO INDIVIDUAL PHONEMES OR SOUNDS, THis

SEGMENTATION SEQUENCE APPEARS TO BE CORRELATED WITH THE
WRITING SEQUENCE AND MAY BE THE FOUNDATION FOR PROTOWRIT-
ING'S CHANGING CHARACTERISTICS., THERE 1S EVIDENCE TO SUG-
GEST THAT "LINGUISTIC AWARENESS" OF THE SOUND SEGMENTS OF
ONE'S OWN LANGUAGE HAS BOTH A MATURATIONAL AND A CULTURAL
sase, D. B. ELkonin (1973) HAS COMMENTED UPON THIS DEVEL=-
OPING ABILITY TO SEGMENT, FIRST BY SYLLABLES, AND THEN BY
PHONEMES, AMONG YOUNG RUSSIAN CHILDREN AND HAS POINTED OUT
THE DIFFICULTY OF MAKING CHILDREN CONSCIOUS OF THE "SOUND
STRUCTURE"™ OF WORDS AS REVEALED BY THEIR LACK OF AWARENESS
OF THE INDIVIDUAL PHONEMES IN FAMILIAR WORDS.,

HAaRRIS Savin (1972) ALSO HAS COMMENTED UPON THIS
SEGMENTATION PROGRESSION IN AMERICAN SCHOOL CHILDREN AND
HAS NOTED HIS OWN OBSERVATIONS THAT CHILDREN WHO HAVE DIF=-
FICULTY IN LEARNING TO READ AT SIX OR SEVEN YEARS OF AGE
SEEM TO LACK AN AWARENESS OF THE SOUND SEGMENTS OF THEIR
OWN LANGUAGE ALTHOUGH THEY APPEAR TO HAVE NO DIFFICULTY IN
PROCESSING SPOKEN LANGUAGE,

JEANNE CHALL (1963) HAS SUGGESTED THAT THE ABILITY
TO BLEND THE SEPARATE PHONEMES OF A WORD INTO A MEANINGFUL
WHOLE, AS REQUIRED IN READING, APPEARS TO BE PRIMARILY
MATURATIONAL,

ON THE CULTURAL SIDE, LINGUISTS, SUCH AS MARGARET
BENDER~SAMUELS OF THE [NTERNATIONAL LiNguisTIc CENTER AT

THE UNIVERSITY oF TExAs (PERSONAL COMMUNICATION), IN
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ATTEMPTING TO DEVELOP WRITTEN LANGUAGES FOR CULTURES POSSES~
SING ONLY SPOKEN LANGUAGES, HAVE COMMENTED UPON THE DIFFICULTY
OF GETTING NATIVE SPEAKERS TO BE ABLE TO SEGMENT THEIR ORAL
LANGUAGES INTO UNITS OF SOUND OR, IN SOME CASES, EVEN INTO
MEANINGFUL WORD UNITS, WITHOUT A TRADITION OF SOUND ANALY=-
SIS, MANY CULTURES APPEAR TO POSSESS NO LINGUISTIC AWARENESS
OF THE SOUND UNITS OF THEIR RICH AND EXPRESSIVE LANGUAGES;
HOWEVER, IT HAS BEEN NOTED THAT ADOLESCENTS IN THESE CULTURES
MAY BECOME QUITE PROFICIENT AT SEGMENTATION ONCE THEY HAVE

BECOME AWARE OF THE POSSIBILITY OF SOUND ANALYSIS,

PsycHoLoGIcAL RATIONALE

THE GENETIC PSYCHOLOGY OF JEAN PIAGET WITH ITS suG~—
GESTED STAGES OF INTELLECTUAL DEVELOPMENT OFFERS A POSSIBLE
EXPLANATION FOR THE SPONTANEOUS APPEARANCE OF WRITTEN LAN-
GUAGE, IN CULTURES WHERE IT EXISTS, AMONG UNSCHOOLED CHIL~-
DREN OF FOUR AND A HALF TO FIVE AND A HALF YEARS OF AGE.

PiageT's THEORY (1970) POSTULATES THAT INTELLIGENCE
(A GENERIC TERM) INDICATES THE SUPERIOR FORMS OF ORGANIZA~-
TION OR EQUILIBRIUM OF COGNITIVE STRUCTURES ACHIEVED BY
HUMANS IN THEIR ADAPTATION TO THEIR PARTICULAR ENVIRONMENTS,
THE GRADUAL DEVELOPMENT OF THESE FORMS OF ORGANIZATION FROM
THEIR EARLIEST SENSOR{-MOTOR MANIFESTATIONS TO THE COMPLEX
ADULT STRUCTURINGS DESCRIBED AS ABSTRACT THOUGHT REFLECT A
PROGRESSIVE MOVEMENT FROM AN EGOCENTRIC NON-REVERSIBLE INI-

TIAL SYSTEM OF RHYTHMS AND REGULATIONS TO AN OBJECTIVE
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REVERSIBLE BALANCED SYSTEM OF RECIPROCAL COMPENSATIONS IDEN=-
TIFIED BY PIAGET AS THE UNDERLYING ORGANIZATION OF ADULT
FORMAL THOUGHT,

THE DISTINCTIVE STAGES ALONG THE WAY, DESCRIBED BY
PIAGET AS SENSORI-MOTOR (BIRTH TO TWO YEARS), PREOPERATIONAL
(Two TO SEVEN YEARS), CONCRETE OPERATIONAL (SEVEN To TweLve/
FIFTEEN YEARS), AND FormAL OpPerRATIONAL (FIFTEEN/EIGHTEEN
YEARS THROUGH ADULTHOOD) INDICATE SUCCESSIVE, PROGRESSIVE
RESTRUCTURINGS OR COGNITIVE REORGANIZATIONS CHARACTERISTIC
OF HUMAN INTELLECTUAL DEVELOPMENT,

PIAGET NOTES THAT THESE OVERALL STRUCTURES ARE INTE-
GRATIVE AND NON-INTERCHANGEABLE., EACH, AccorbDINGg TO PlAGET,
RESUYLTS FROM THE PRECEDING ONE, INTEGRATING IT AS A SUBOR-
DINATE STRUCTURE. EACH ALSO PREPARES FOR THE SUBSEQUENT
STRUCTURE INTO WHICH IT EVENTUALLY WILL BE INTEGRATED.

THE PERIOD AT WHICH PROTOWRITING APPEARS IN YOUNG
CHILDREN 1S DESCRIBED BY PIAGET AS THE INTUITIVE SUBSTAGE
OF THE PREOPERATIONAL STAGE. DURING THIS SUBSTAGE, ACCORD-
ING TO PIAGET, THE CHILD 1S BEGINNING TO DEVELOP THE GROUP-
INGS THAT WILL BECOME THE FOUNDATIONS OF OPERATIONAL THOUGHT.

A FIRST SYSTEM OF GROUPINGS IS FORMED BY THE OPERA=
TIONS THAT PIAGET TERMS LOGICAL OPERATIONS., CLASSIFICATION,
SERIATION (ASYMMETRY), SUBSTITUTION, AND SYMMETRY ARE ALL
MEMBERS OF TH!S SYSTEM., A SECOND SET OF GROUPINGS, TERMED
THE INFRALOGICAL GROUPINGS BY PIAGET, ALSO ARE DEVELOPING
PARALLEL TO THE FIRST SET DURING THIS SAME PERIOD. THESE

OPERATIONS, CONSIDERED BY PIAGET TO BE OF EQUAL IMPORTANCE



WITH THE LOGICAL GROUPINGS "SINCE THEY FASHION OUR NOTIONS
OF SPACE AND TIME," INCLUDE THE ADDITION OF PARTS INTO A
WHOLE, CHANGE OF ORDER WITHOUT MEASUREMENT, AND SPATIO-
TEMPORAL SUBSTITUTIONS OR DISPLACEMENTS.,

PIAGET HAS DEVISED A SERIES OF CHILDREN'S TASKS THAT
PROVIDE CLUES TO SUCCESSIVE LEVELS OF DEVELOPMENT IN ACHIEV-
ING BOTH LOGICAL AND INFRALOGICAL GROUPINGS, FOUR OF THESE
COGNITIVE TASKS, TWO DEALING WITH INFRALOGICAL, HAPTIC PER~-
CEPTION AND LINEAR ORDER, AND TWO DEALING WITH LOGICAL
GROUPINGS, CONSERVATION OF DISCRETE QUANTITY (NUMBER) AND
CONSERVATION OF CONTINUOUS QUANTITY, APPEAR TO HAVE RELE~
VANCE FOR SPONTANEOUS WRITING, (SEe TasLE )

IN REPORTING ON RESEARCH REGARDING THE CHILD'S CON-
CEPTIONS OF SPACE, PIAGET AND INHELDER (1967) HAVE DELINEATED
THE SUBSTAGES OF DEVELOPMENT IN PERFORMING TWO OF THE INFRA=-
LOGICAL TASKS, ONE MEASURING HAPTIC PERCEPTION (THE RECOGNI-
TION OF SHAPE FROM KINESTHETIC INFORMATION) AND ONE ASSESSING
THE CHILD'S ABILITY TO GENERATE A PRESCRIBED LINEAR ORDER
WITH OBJECTS,

AN ANALYSIS OF CHILDREN'S PROTOWRITING SUGGESTS THAT
BOTH HAPTIC PERCEPTION AND LINEAR ORDER PLAY A PART IN THE
CHILD'S ABILITY TO WRITE SPONTANEOUSLY USING FORMS OF INVEN~-
TED SPELLINGS REFLECTIVE OF THE CHILD'S LINGUISTIC KNOWLEDGE,

THE ABILITY TO DISCRIMINATE LETTER SHAPES SEEMS TO
BE RELATED TO A HAPTIC AS WELL AS A VISUAL DIMENSION. A. R,
Luria (1960), A RUSSIAN PSYCHOLOGIST, HAS REPORTED THAT YOUNG

CHILDREN LEARN SHAPES MORE QUICKLY IF THEY ARE ABLE TO FEEL



STAGES OF
DEVELOPMENT

STAGE |
(BeLow THRESHOLD)

STAGE 2
(THrRESHOLD)

STAGE 3
(FirsT LEVEL
280vE THRESHOLD)

STAGE 4
{TranstTiION)

STAGE 5
{(MaTuURE)

TABLE |

STAGES OF DEVELOPMENT

HapTiC
PercePTION

No ExPLORATION, Rues
OBUECT BETWEEN PALMS,
PASSIVE EXAMINATION,

GRASPS OBJUECT, FEELS
IT, TURNS IT AROUND,
CONTENT WI!ITH FIRST
HAPHAZARD CENTRA-

TIoN, NO DECENTRA~
TION, MORE THAN B
ERRORS.,

08JECTS ARE RECOG-
NIZED BY TOPOLOGICAL
RELATIONSHIPS, CHILD
FEELS TWO SIDES OF
PERIMETER BY PRESS~
ING EDGE WITH PALMS,
8 OR LESS ERRORS,

REVIEW AFTER EARLY
EXPLORATION COMPLETE
THOUGH HESITANT AND
IN ONE DIRECTION
ONLY, ExPLORATION
IS NOW WITH FINGER
RATHER THAN PALMS, A
FEW CHILDREN MAY
HAVE ACHIEVED SYS=-
TEMATIC EXPLORATION
BUT STILL CONT{NUE
TO MAKE IDENTIFICA~
TION ERRORS, 3 OR
LESS ERRORS,

SYSTEMATIC EXPLORA-
TION, ALL CHOICES
ARE CORRECT,

Linear ORDER

Can SELECT OBUECTS,
BUT ONLY PARTIAL
ORDER,

CaN ORDER OBJECTS
WHEN PLACED DIRECTLY
BELOW MODEL,

CAN ORDER OBJECTS

WHEN PLACED TO ONE
SIDE BUT STILL HAS
TROUBLE REVERSING

ORDER,

CAN MAINTAIN CORRES=-
PONDENCE BETWEEN
CIRCULAR AND LINEAR
ORDER., ALSO CAN RE~-
VERSE ORDER AFTER
MANY TRIAL APPROXIMA
MATIONS AND JUDG~=
MENTS,

CaN DO ALL ORDERING
AND REVERSALS WITH=
OUT DIFFICULTY,

ConNcERVATION OF
DiscRETE QUANTITIES

UNABLE TC MAKE
EQUIVALENT SETS,

CaAN MAKE EQUIVALENT
SETS BUT THINKS THAT
QUANTITIES ARE
CHANGED WHEN APPEAR-
ANCE 1S CHANGED.

CAN CONFIRM THAT
HORI2ONTALLY REAR~
RANGED SETS ARE
STILL THE SAME BUT
MUST COUNT 4nD/OR
CANNOT GIVE REASON
wHY THEY ARE, May
STILL BE CONFUSED EBY
VERTICAL REARRANGE=~
MENT ANO THINK THAT
THEY ARE NOT THE
SAME,

CAN CONFIRM THAT
HORIZONTALLY REAR=~
RANGED SETS ARE
STILL THE SAME WITH~
CUT COUNTING BUT
CANT'T TELL wRY, ALSO
MAY STILL HAVE TO
COUNT VERTICALLY
ARRANGED SET.

CAN CONFIRM THAT
SETS ARE STILL THE
SAME WITHOUT COUNT=~
ING AND CAN TELL
WHY,



TasLe |,

CONSERVATION OF

ConTiNuOUS QUARTITIES

WHEN EQUIVALENT SETS
ARE MADE, CHILD
THINKS AMOUNTS ARE
CHANGED WHEN APPEAR=-
ANCE 1S CHANGED,
Can'T GIVE RIASON,

STILL THINKS AMOUNTS
ARE CHANGED WHEN AP=-
PEARANCE 1S CHANGED
AND GIVES REASONS
INVOLVING ONE DIMEN~-
S10N,

STILL THINKS AMOUNTS
ARE CHANGED WHEN AP=-
PEARANCE 1S CHANGED,
BUT IS NOTICING TWwWO

DIMENSIONS,

S4Ys AMOUNTS ARE NOT
CHANGED WHEN APPEAR-
ANCES ARE CHANGED
BUT CAN'T GIVE
REASON,

KNOWS AMOUNTS HAVE
NOT CHANGED AND CAN
G)VE REASONS.

CONTINUED

GR&PHIC
REPRESERTATION

MANDALAS, SUNS,

Humans aND/OR A RE-
PRESENTATION OF
SOMETHING REAL THAT
IS USUALLY IDENTI=
FIED AFTER THE FACT.

ANIMALS, VEMICLES,
BUILDINGS, ETC.,
DRAWN WITH INTENT
TO REPRESENT,

MaNY 0BJECTS IN PIC~
TURES WITH SOME EVI-
DENCE OF OVERALL DE~
sieN (scALE, BALANCE,
PLACEMENT, ETC.).

NOTICEABLE OVERALL
DESIGN ELEMENTS,
ADVANCED PICTORIAL
DEPICTION,

SEGMENTATION

CANNOT CLAP SYLLA~-
BLES OR IDENTIFY
INITIAL SOUNDS,

Can IDENTIFY 2 OR 3
ITEMS IN AN B=1TEM
COLLECT!ON WHEN INI=
TIAL SOUKD CUE 1S
GIVvEN, Can cLaP 2-
SYLLABLE WORD,

CAN IDENTIFY ALL
ITEMS IN B-1TEM COL~-
LECTION WHEN INITIAL
SOUND CUE 1S GIVEN.
Can cL&P 2 OR 3 SYL~
L&BLES AND/OR CAN
IDENTIFY A FEW OF~-
JECTS IN NEAR ENVI=~
RONMENT WHEN SOUND
CUE IS GIVEN,

CaN IDENTIFY OBJECTS
WHEN INITIAL SOUND
CUES ARE GIVEN AND
CAN GIVE SOUND CUES
FOR INITIAL SOUNDS,
IN 8-0BJUECT COLLEC=-
TioN, Can aLSO GUVE
SOUND CUES FOR A FEW
OBJUECTS IN ENVIRON=
MENT,

CAN DO ALL OF THE
ABOVE, CAN GIVE INI=
TIAL SOUND CUES FOR
MANY OBJECTS IN EN=-
VIRONMENT, CAN cCLAP
I, 2, AND 3 sYLLA=-
BLES,

InvERTED SPELLING

CANNOT WRITE LETTEFR
TO LABEL PICTURE
anD/OR SELECTS MCv=
ABLE LETTERS RANDOM=
LY AND PLACES IN ANY
ORDER.

CAN WRITE FIRST LET=-
TER IN WORD, LETTER
REPRESENTS WHOLE
WORD.

WRITES LETTERS FOR
FIRST AND LAST SCUNDS,
SOMETIMES LOKG VOWELS
(LETTER N&MES) ARE In-
CLUDED, BUT SOME
SOUNDE ARE STILL OMIT~-
TED,

WRITES LETTERS FOR
FIRST, MIDDLE AND
LAST SouNnDS, PLicE~-
MENT OF VOWELS IS
SOMETIMES CORRECT
BUT VOWEL SPELLING
1S USUALLY INCOR-
RECT., NASALS ARE
OFTEN OMITTED IN
SPELLING.

SIGHT WORDS APPEAR
CORRECTLY SPELLED
{THE, was, vou,
ETc. ), DIGRAPHS ARE
useo {TH, wH, CH,
SH) VOWEL PLACEMENT
IS CORRECT BUT
SPELLING MAY BE IN-
ACCURATE STILL,
CHILD HAS BEGUN TO
READ.,
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AS WELL AS SEE THEM, DR. MARIA MONTESSOR! (1964) NOTED THAT
YOUNG CHILDREN REMEMBER LETTER SHAPES AND THEIR ASSOCIATIONS
TO SOUNDS MORE QUIiCKLY 1F THEY CAN TRACE OVER THE LETTERS OR
HOLD CUT-OUT LETTERS IN THEIR HANDS., OSHE TERMED THIS A "Mus-
CULAR MEMORY." VYOUNG CHILDREN OFTEN ARE OEBSERVED TRACING
LETTER SHAPES IN THE AIR OR IN THEIR HANDS WHEN THEY ARE FIRST
LEARNING TO READ, THIS HAPTIC DISCRIMINATION OF SHAPES WOULD
APPEAR TO BE AN IMPORTANT COMPONENT OF THE YOUNG CHILD'S ABIL=-
ITY TO WRITE WHETHER WITH A PENCIL OR WITH CUT-0OUT LETTERS.

THE RELATIONSHIP OF LINEAR ORDER TO PROTOWRITING 1S
QUITE DIRECT., A RECOGNITION OF THE NEED FOR A PRECISE ORDER
IN REPRESENTING THE SOUNDS HEARD THROUGH A CONSTRUCTED SE-
QUENCE OF LETTER SYMBOLS IS THE ESSENCE OF THE ABILI!ITY TO
ENGAGE IN SUCCESSFUL PROTOWRITING BY YOUNG CHILDREN, No
MATTER THAT THE LETTERS CHOSEN MAY NOT BE THOSE OF THE ADULT
ORTHOGRAPHY OF THE CULTURE, THE SEQUENCE OF SOUNDS AND THE
REGULARITY OF THEIR LETTER REPRESENTATIONS, BASED ON THE
CHILD'S IMPLICIT KNOWLEDGE OF THE PHONOLOGY OF THE MOTHER
TONGUE, ARE EVIDENCE THAT LINEAR ORDER IS A MAJOR COMPONENT
OF EARLY SPONTANEOUS WRITING.,

IN THE DEVELOPMENT OF THE LOGICAL STRUCTURES, TWwWO OF
PIAGET'S CONSERVATION TASKS, ONE DEALING WITH THE CONSERVA-
TION OF CONTINUOUS QUANTITY (SUBSTANCE) AND THE OTHER WITH
CONSERVATION OF DISCRETE QUANTITY, SEEM PARTICULARLY RELATED
TO PROTOWRITING., As ZUTTELL HAS SUGGESTED IN HIS RESEARCH,

PIAGET'S DESCRIPTION OF THE MOVEMENT FROM AN EGOCENTRIC
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VIEWPOINT OF THE WORLD TO A MORE DECENTERED VIEW IN WHICH
THE CHILD FIRST LEARNS TO FOCUS ON A SUCCESSION OF CENTCRS
OR VARIABLES AND THEN GRADUALLY BECOMES ABLE TO INTEGRATE
THESE SUCCESSIVE "CENTERINGS"™ INTO A COHESIVE REVERSIBLE
SYSTEM OF COMPENSATIONS AND RECIPROCITIES, APPEARS TO HAVE
IMPORTANT CORRELATIONS WITH THE STAGES OF PROTOWRITING
(ZUTTELL'S INVENTED SPELLINGS). PAUL'S DESCRIPTIONS OF THE
STAGES OF INVENTED SPELLING THAT SHE OBSERVED IN HER OWN
CLASSROOM, ALSO BEAR A STRIKING RESEMBLANCE TO THE DESCRIP=-
TIONS OF THIS DECENTERING PROCESS GIVEN 8Y PiageT (1976).
(SEE TasLE 2)

ALTHOUGH THE DECENTERING PROCESS IS INVOLVED IN THE
ACQUISITION OF ALL THE CONSERVATIONS (QUANTITIES, AREA, VOL~
UME, AND WEIGHT), THE CONSERVATIONS OF QUANTITIES, BOTH CON-
TINUOUS AND DISCRETE, ARE AMONG THE EARLIEST TO BE ACHIEVED
AND BEGIN TO APPEAR IN A FEW CHILDREN, AT AROUND FIVE YEARS
oF AGE.[ SINCE THESE PARTICULAR CONSERVATIONS APPEAR TO RE-
QUIRE AT LEAST A MINIMAL LEVEL OF DECENTERING IN ORDER TO
OCCUR, THE POSSIBILITY THAT THE SAME UNDERLYING COGNITIVE
STRUCTURES ARE INVOLVED IN ACHIEVING BOTH THE CONSERVATION
OF QUANTITIES AND PROTOWRITING IS SUGGESTED.,

ANOTHER COMPONENT OF PROTOWRITING THAT IS BEING EX-
AMINED FOR ITS COGNITIVE IMPLICATIONS IS THE NOTION OF LIN-

GUISTIC AWARENESS, THE TERM LINGUISTIC AWARENESS WAS FIRST

lAVERAGE AGE FOR 75% ATTAINMENT OF THIS CONSERVATION
1S 84 MONTHS IN OkLAHOMA CiTy ScHoor DistricT (RENNER, 1973);
72 MONTHS AT Casapy ScHooL,



TABLE 2

CoNCRETE THINKING OPERATIONS

PrecoNcEPTUAL Susperiop 2-4 YEARS

CHILDREN'S PRECONCEPTS~NOTIONS ATTACHED
TO FIRST VERBAL SIGNS {MIDWAY BETWEEN
GENERALITY OF CONCEPT AND INOIVIDUALITY
OF 1TS ELEMENTS).,

INTUITIVE SuBPERIOD 4~6 YEARS

CHILD FOCUSED ON MOST SALIENT ATTRI=-
BUTES, IGNORES THE REST, CHILD'S

THINKING 1S ONE-DIRECTIONAL BUT GOAL
ORIENTED,

CHILD 1S AWARE OF THE INITIAL AND
FINAL STAGES OF AN ACTION, BUT IS NOT
YET AWARE OF THE INTERMEDIATE OR
TRANSFORMING STEPS.

CHILD 18 ABLE TO PERFORM A TRUE MENTAL
EXPERIMENT BY SYMBOLIZING A SEQUENCE
OF ACTIONS,

CHILD CAN ALTERNATE CENTRATIONS 8UT
CANNOT INTEGRATE THEM (successive
REGULATIONS WITH SUCCESSIVE CENTRA=-
TioNS).

EarLy CoNCRETE OPERATIONS

CHILD 1S ABLE TO RELATE DIFFERENT
ASPECTS OF CHANGE (COMPENSATION)-
CHILD TAKES OTHER'S VIEWPOINTS INTO
ACCOUNT, CHILD ESTABLISHES INVARI-
ANCES,

PROTOWRITING STAGES

Stage |

CHILD MAY WRITE OWN NAME AND/OR PUT &
LETTER IN A PICTURE BUT THERE IS NO
EVIDENCE OF SOUND/LETTER ASSOCIATION,

Stage 2

CHILD USES ONE LETTER TO REPRESENT
INITIAL SOUND ONLY, THE LETTER STANDS
FOR WHOLE WORD OR 1DEA,

StaAge 3

CHILD WRITES LETTER FOR FIRST AND LAST
CONSONANT SOUNDOS; ALSO VOWELS THAT SAY
THEIR HAMES,

Stage 4

CHILD BEGINS TO INSERT VOWELS INTO
WORDS ALTHOUGH NO CONSISTENCY IN VOWEL
CHOICE 18 EVIDENT, VOWEL PLACEMENT IS
CORRECT,

STAGE S

D1aRAPHS SUCH AS CH, 8H, TH, BECIN TO
APPEAR, CHILOREN HAVE BEQUN TO READ AS
WELL AS WRITE, SIGHT VOCABULARY WORDS
SUCH AS WAS, SAW, HOUSE, ETC., ARE
IPELLED CORRECTLY, CHILDREN'S WRITINGS
TEND TO BE LONGER SINCE ENCODING IS
MORE RAPID,

ALTHOUGH THE DESCRIPTIONS OF THE CHILD'S LOGIC IN THE LEFT HAND COLUMN (P'AGET,

1976, THE PsycHOLOGY OF INTELLIGENCE) CERTAINLY DID NOT HAVE PROTOWRITING (N MIND WHEN

WRITTEN, ONE IS STRUCK BY THE CORRESPONDENCES BETWEEN THE TwWO SETS OF DESCRIPT{ONS,
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USED BY MATTINGLY (1972) TO DESCRIBE A CONSCIOUS AWARENESS
OF CERTAIN ASPECTS OF LANGUAGE THAT SEEMS TO BE A NECESSARY
COMPONENT OF LEARNING TO WRITE AND TO READ. AN EXAMPLE OF
LINGUISTIC AWARENESS MIGHT BE THE RECOGNITION THAT BAT AND
BOAT BOTH BEGIN WITH THE SAME SOUND. THIS ABILITY TO ANALYZE
CONSCIOUSLY ONE'S OWN LANGUAGE INTO DISCRETE SOUND SEGMENTS,
WHICH WAS MENTIONED IN THE PREVIOUS SECTION, SUGGESTS THE
NECESSITY OF A DECENTERING PROCESS (FOCUSING ON SUCCESSIVE
SOUND SEGMENTS IN A WORD RATHER THAN PERCEIVING IT IN A HO~-
LISTIC WAY) ANALOGOUS TO THAT NECESSARY TO ACHIEVE THE EARLY
CONSERVATIONS,

ALTHouGH PirageT (1976) HAS NOT DEALT WITH LINGUISTIC
AWARENESS AS SUCH, HE HAS EXPLORED THE PROCESS THROUGH WHICH
COGNIZANCE OF THE CHILD'S OWN ACTIVITY IS ACQUIRED, HIs VIEwW
IS THAT COGNIZANCE OF ONE'S OWN ACTIVITY, LIKE OTHER ASPECTS
OF INTELLIGENCE, IS CONSTRUCTED. HE TRACES ITS DEVELOPMENT
THROUGH A SUCCESSION OF LEVELS FROM THE EARLY "PRACTICAL IN-
TELLIGENCE"™ DURING WHICH THE CHILD MONITORS HIS OWN MOTOR
ACTIVITY AND ADJUSTS HIS ACTIONS TO ACCOMPLISH A TASK, TO
THE FINAL LEVEL OF THIS CONSTRUCTION, AT TEN OR ELEVEN YEARS
OF AGE, WHEN THROUGH REFLECTED ABSTRACTIONS, WHICH ARE CON-
SCI10US PRODUCTS OF THE EARLIER REFLEXIVE ABSTRACTIONS, COG-
NIZANCE BEGINS TO BE EXTENDED INTO A REFLECTION OF THOUGHT
ON ITSELF,

ANOTHER ASPECT OF INTELLECTUAL DEVELOPMENT, DELIN-
EATED BY PIAGET, THAT SUGGESTS ITSELF FOR FURTHER EXAMINA=-

TION IN REGARD TO PROTOWRITING IS PIAGET'S DIFFERENTIATION



BETWEEN OPERATIVE AND FIGURATIVE KNOWLEDGE. THE DISTINCTION
THAT PIAGET HAS MADE BETWEEN THE TWO TYPES OF KNOWLEDGE 1S
BASICALLY A DISTINCTION BETWEEN THE ASSIMILATORY OR TRANS-
FORMING ACTIVITY OF THE FORMER AND THE ACCOMMODATORY OR
STATIC REPRESENTATIONAL (RE-PRESENTING) WATURE OF THE LAT-
TER., IN PIAGET'S VIEW, ONLY OPERATIVE ACTIVITIES ARE CON-
STRUCTIVE IN NATURE AND PROVIDE A NECESSARY COGNITIVE FRAME-
WORK FOR FIGURATIVE KNOWLEDGE., PIAGET, THEREFORE, REGARDS
OPERATIVE ACTIVITIES AS MORE FUNDAMENTAL AND IMPORTANT THAN
FIGURATIVE ACTIVITIES, (1970)

RECENTLY, HOWEVER, PraceT {1976) HAS QUOTED HERMINE
SINCLAIR, ONE OF HIS GENEVAN COLLABORATORS, AS REPORTING ON
A VERBAL TRAINING EXPERIMENT THAT SHE CARRIED OUT IN AN AT-
TEMPT TO ACCELERATE THE ACQUISITION OF SERIATION AND THE
EARLY CONSERVATIONS, IN THE REPORT, SINCLAIR HAS SUGGESTED
THAT IN THIS EXPERIMENT, A LINGUISTIC EXERCISE, THOUGH ApP-
PARENTLY ONLY VERBAL SINCE THE SUBJECT HANDLED NOTHING, CAN
IN THE PARTICULAR INSTANCE OF SERIATION CONSTITUTE AN "OPER-
ATORY" EXERCISE., THIS IS IN CONTRAST TO THE "FIGURATIVE"
CHARACTER THAT PIAGET PREVIOUSLY HAS ASSIGNED TO LANGUAGE
ACTIVITIES PRIOR TO THE BEGINNING OF THE FORMAL OPERATIONAL
STAGE.

IT IS THE PREMISE OF TH!S RESEARCHER THAT PROTOWRIT-
iNG (INVENTED SPELLING) ALTHOUGH A LANGUAGE ACTIVITY AND RE~-
PRESENTATIONAL IN ONE SENSE, IS ALSO, IN PIAGETIAN TERMS, AN

OPERATIVE RATHER THAN A FIGURATIVE ACTIVITY BECAUSE OF THE
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INVENTIVE, CONSTRUCTIVE NATURE OF THE TASK., IT IS FURTHER
HYPOTHESIZED THAT, FOR THIS REASON, ITS SUCCESSIVE STAGES,
AS DESCRIBED BY Repap, CHOMSkY, ZUTTELL AND PAUL, wWILL COR-
RELATE WITH STAGES OF COGNITIVE ACTIVITIES SUCH AS SERIATION
AND CONSERVATION PREVIOUSLY IDENTIFIED AS OPERATIVE BY

PiageT.

PREDICTIONS

SEVERAL PREDICTIONS BASED UPON THEORETICAL ASSUMP-
TIONS REGARDING THE MATURE OF SPONTANEOUS PROTOWRITING AND
ITS RELATIONSHIP TO EARLIER UNIVERSAL PREADAPTED SYSTEMS
HAVE BEEN MADE BY THIiS RESEARCHER, A PROCEDURE HAS BEEN DE-
VELOPED AND IMPLEMENTED IN ORDER TO TEST THESE HYPOTHESES,

THE ASSUMPTIONS ARE AS FOLLOWS:

le WRITING HAS EVOLVED AS A NEW SYSTEM CONSTRUCTED FROM
OLD SYSTEMS, THESE OLD SYSTEMS INCLUDE SPOKEN LAN-
GUAGE AND GRAPHIC REPRESENTATION.

2., WRITING 1S A HIGHLY ADAPTIVE LINGUISTIC ACTIVITY OF
HUMANS BECAUSE IT PROVIDES MORE EFFECTIVE COMMUNICA-
TION WITHOUT THE RESTRICTIONS OF TIME OR CONTEXT.

IT ALSO EXPANDS FUNCTIONALLY THE HUMAN MEMORY CA~-
PACITY,

3. CHILDREN'S SPONTANEOUS PROTOWRITING REPRESENTS THE
"REINVENTION" OF A HIGHLY ADAPTIVE SYSTEM THROUGH
THE INTEGRATION OF OLD SYSTEMS IN A TIGHTLY CON-

STRAINED TASK WHICH IS THE MAPPING OF SPOKEN
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LANGUAGE ONTO A CULTURALLY SPECIFIC, SEQUENTIAL,
WRITTEN, LINGUISTIC CODE, THIS REINVENTION PROCESS
OF CHILDREN MAY PROVIDE A MODEL FOR THE ORIGINAL I[IN=
VENTION OF WRITTEN LANGUAGE IN HUMANS, AND THE HIS-
TORICAL RECORD DOES SEEM TO CONFIRM PARALLELS BETWEEN
THE SEQUENCE OF STAGES IN THE DEVELOPMENT OF WRITING
IN HUMANS AND THE SEQUENCE OF STAGES IN THE SPONTA-
NEOUS PROTOWRITINGS OF INDIVIDUAL CHILDREN,

THE ABILITY TO ENCODE THE SPOKEN LANGUAGE OF A CUL-
TURE INTO A VISIBLE CODE IS A COMPETENCY AVAILABLE

TO ALL HUMANS SINCE IT 1S A COORDINATION OR SYNTHESIS
OF TWO UNIVERSAL BEHAVIORS, HOWEVER, TH!IS BEHAVIOR
WILL BE EXPRESSED ONLY WHERE THE CULTURAL ENVIRONMENT

SUPPORTS AND/OR REQUIRES SUCH AN ENDEAVOR,

THE PREDICTIONS GENERATED BY THESE ASSUMPTIONS ARE

AS FOLLOWS?®

THRESHOLD LEVELS OF SPOKEN LANGUAGE COMPETENCE AND

OF COMPETENCE IN GRAPHIC REPRESENTATION WILL COINCIDE
WITH THE BEGINNING STAGE OF SPONTANEOUS PROTOWRITING.
THESE THRESHOLD LEVELS CAN BE DESCRIBED AS: (A) THE
DEVELOPMENT OF LINGUISTIC AWARENESS IN LANGUAGE, AND
(B) THE DEVELOPMENT OF INTENTION IN GRAPHIC REPRESEN-
TATION,

LINGUISTIC AWARENESS IMPLIES THE CAPACITY TO
STEP BACK AND LOOK OBJECTI!VELY AT ONE'S OWN LANGUAGE

LEADING TO THE CAPACITY TO ANALYZE WORDS INTO
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SEPARATE COMPONENTS OF SYLLABLES AND SOUNDS,
INTENTIONAL REPRESENTATION IMPLIES THE CAPACITY
TO USE SOME GRAPHIC MEANS (DRAWING, MODELING, ETC.)
WITH THE INTENT TO REPRESENT A REAL OBJECT OR EVENT.
2, THE APPEARANCE AND SEQUENCE OF STAGES OF PROTOWRITING
IN YOUNG CHILDREN WILL COINCIDE WITH THE APPEARANCE
AND SEQUENCE OF STAGES EVIDENCED IN COGNITIVE TASKS
DESCRIBED BY PIAGET AND INHELDER (1969, 1971) (HaPTIC
PERCEPTION, LINEAR ORDER, CONSERVATIONS OF DISCRETE
AND CONTINUOUS QUANTITIES) BECAUSE THESE DIFFERENT
BEHAVIORAL COMPETENCIES ARE ASSUMED TO SHARE UNDER-

LYING COGNITIVE STRUCTURES.,

THE PERIOD FROM FOUR TO FIVE YEARS OF AGE IN CHILDREN
MARKS THE BEGINNING OF A GRADUAL TRANSITION IN THINKING FROM
A ONE-DIRECTIONAL, NON-REVERSIBLE, EGOCENTRIC TYPE OF THOUGHT
TO A REVERSIBLE, DECENTERED THOUGH STILL CONCRETE~-BASED, TYPE
OF THOUGHT., THE SEQUENCE OF SUBSTAGES IN THE DEVELOPMENT OF
THE ABOVE NAMED COMPETENCIES DENOTE SIGNIFICANT LANDMARKS IN
THIS TRANSITIONAL PERIOD WHICH EXTENDS FROM FOUR TO APPROXI-
MATELY SEVEN YEARS OF AGE; IT 1S PREDICTED THAT PARALLEL
PROGRESSIONS WILL BE DEMONSTRATED BETWEEN THE SEQUENCE OF
PROTOWRITING AND THE SEQUENCE OF COGNITIVE DEVELOPMENT AS
MEASURED ON THE DESCRIBED PIAGETIAN TASKS.

To TEST THESE PREDICTIONS, METHODS HAVE BEEN DEVEL~-
OPED FOR EVALUATING THE PARTICULAR BEHAVIORS AND COMPETENCIES

THAT HAVE BEEN DELINEATED.,
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IT 1S FURTHER PREDICTED THAT THE OUTCOME OF THESE
RESEARCH PROCEDURES WILL CONFIRM THE SPECIFIC PREDICTIONS,
AND THAT THE PROPOSED MODEL FOR THE ORIGIN OF WRITTEN LAN-
GUAGE AND 1TS RELATIONSH!IP TO THE PHENOMENON OF SPONTANEOUS
PROTOWRITING, OBSERVED IN THE DEVELOPMENTAL SEQUENCE OF

YOUNG CHILDREN, WILL HAVE RECEIVED PRELIMINARY SUPPORT,



CHAPTER 11

METHQD

SUBJECTS

A GROUP OF FORTY~EIGHT CHILDREN, SI|XTEEN FOUR~YEAR-
OLDS, SIXTEEN FIVE-YEAR-OLDS, AND SIXTEEN SIX~-YEAR-OLDS, WITH
EQUAL NUMBERS OF MALES AND FEMALES AT EACH AGE LEVEL, SERVED
AS SUBJECTS FOR THIS STUDY, THE SUBJECTS WERE SELECTED FROM
THE CLASSES IN THE EARLY CHILDHOOD (PRIMARY) DIVISION AT
CAasaDy ScHooL, AN EPiscopAL DAY scHOOL (ONE~THOUSAND-FIFTY-
S1X STUDENTS IN GRADES PRESCHOOL THROUGH TWELVE) IN OKLAHOMA
CiTty, OkLAHOMA, THE MAJORITY OF THE SCHOOL POPULATION IS
FROM MIDDLE AND UPPER SOCIO-ECONOMIC LEVELS, ALTHOUGH A
SCHOLARSHIP PROGRAM EXISTS AT ALL LEVELS OF THE SCHOOL THUS
ASSURING A BROADER POPULATION RANGE THAN TUITION WOULD ALLOW.
CHILDREN WERE SELECTED FROM THE CLASS ROSTERS BY BIRTHDATE
IN ORDER TO PROVIDE AS WIDE AN AGE RANGE WITHIN EACH GROUP

AsS POSSIBLE.,

MEASURES AND PROCEDURES

SEVEN SETS OF TASKS WERE GIVEN TO EACH CHILD, EacH
WAS SELECTED TO TEST A SPECIFIC ASPECT OF DEVELOPMENT THAT

APPEARS TO BE RELATED TO THE DEVELOPMENT OF PROTOWRITING.,

37
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DESCRIPTIONS OF THE TASKS AND A RATIONALE FOR THEIR INCLUSION
IS GIVEN,

Test |, THE FIRST TEST WAS DESIGNED TO EVALUATE THE
CHILD'S LEVEL OF DEVELOPMENT IN DRAWING (GRAPHIC REPRESENTA-
Tion)., THE REASON FOR THE SELECTION OF THE DRAWING TASK WAS
THE ASSUMPTION, DESCRIBED IN AN EARLIER SECTION, THAT THE
CHILD'S STAGE OF DEVELOPMENT IN DRAWING WOULD HAVE A CONSIS-
TENT RELATIONSHIP TO THE CHILD'S STAGE OF DEVELOPMENT ON THE
OTHER TASKS IN THE FOLLOWING wAYS: (A) IT wWAS PREDICTED THAT
THE CHILD'S STAGE OF DEVELOPMENT IN GRAPHIC REPRESENTATION
SHOULD BE AT THE SAME OR AT A HIGHER LEVEL THAN THE CHILD'S
STAGE OF DEVELOPMENT IN PROTOWRITING { INVENTED SPELLING)
SINCE IT WAS ASSUMED THAT A THRESHOLD LEVEL IN GRAPHIC RE-
PRESENTATION (TABLE |) woULD BE A PREREQUISITE FOR THE OCCUR-
RENCE OF PROTOWRITING; AND (B) THE RESULTS OF THE TEST FOR
GRAPHIC REPRESENTATION SHOULD EXHIBIT A HIGH LEVEL OF CORREL-
ATION WITH THE RESULTS OF THE OTHER TESTS SINCE IT WAS AS-
SUMED THAT COMMON COGNITIVE STRUCTURES (SOFTWARE) WERE PRO-
VIDING THE ORGANIZATIONAL FRAMEWORK FOR PERFORMANCE ON ALL
SEVEN TESTS.

IN THIS TEST, EACH CHILD FIRST WAS ASKED TO DRAW A
PICTURE, OF THEIR OWN CHOOSING, WITH A MAGIC MARKER, ON A
LARGE SHEET OF PAPER, WHEN THE PICTURE WAS COMPLETED THE
CHILD WAS ASKED TO LABEL THE PICTURE, "LIKE AN ARTIST wouLD,"
FIRST VERBALLY AND THEN, |F POSSIBLE, BY WRITING THE LABEL

ON THE PICTURE.,



39

AN ADAPTATION OF RHODA KELLOGG'S STAGES OF DRAWING
(TaBLE |) WAS USED TO JUDGE THE LEVEL OF GRAPHIC REPRESENTA-
TION THAT WAS EXEMPLIFIED IN THE PICTURE. THE STAGE OF PRO-
TOWRITING, REFLECTED BY THE PICTURE LABELING, ALSO WAS EVAL~-
UATED AND RECORDED AS A PART OF THE PROTOWRITING TEST (SEE
Tasre ).

TEST 2., A SECOND TEST, ADMINISTERED TO EACH OF THE
CHILDREN, TESTED THE CHILD'S LINGUISTIC AWARENESS AS DEMON~-
STRATED BY AN ABILITY TO SEGMENT WORDS FIRST INTO SYLLABLES
AND THEN, AT A LATER STAGE, INTO DISCRETE SOUNDS OR PHONEMES.
THE PURPOSE OF THE SEGMENTATION TASKS WAS TO TEST THE ASSUMP-
TION THAT THE CHILD'S STAGE OF DEVELOPMENT ON THESE TASKS
WOULD HAVE A CONSISTENT RELATIONSHIP TO THE CHILD'S STAGE OF
DEVELOPMENT EXHIBITED ON THE OTHER TESTS IN THE FOLLOWING
wAys: (A) IT WAS PREDICTED THAT THE CHILD'S STAGE OF DEVEL-
OPMENT IN LINGUISTIC AWARENESS (SEGMENTATION) SHOULD BE AT
THE SAME OR AT A HIGHER LEVEL THAN THE CHILD'S STAGE OF DE~-
VELOPMENT IN PROTOWRITING (INVENTED SPELLING) SINCE [T WAS
ASSUMED THAT A THRESHOLD LEVEL (SEe TABLE |) IN SEGMENTATION
WOULD BE A PREREQUISITE FOR THE OCCURRENCE OF PROTOWRITING;
AND (B) THE RESULTS OF THE TEST FOR LINGUISTIC AWARENESS
(SEGMENTATION) SHOULD EXHIBIT A HIGH LEVEL OF CORRELATION
WITH THE RESULTS OF THE OTHER TESTS SINCE IT WAS ASSUMED
THAT COMMON COGNITIVE STRUCTURES (SOFTWARE) PROVIDED THE OR~
GANIZATIONAL FRAMEWORK FOR PERFORMANCE ON ALL SEVEN TESTS.

THE TEST FOR SEGMENTATION OF SYLLABLES AND PHONEMES
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WAS DEVELOPED BY THE RESEARCHER AND WAS BASED UPON INFORMATION
DERIVED FROM THE WORKS ofF |, Liserman (1972), D. ELKONIN
(1973), H. Savin (1972), ano J. CHaLL (1963) amoNG OTHERS,
AND UPON EARLIER WORK BY THIS RESEARCHER (LOEFFLER, REFERENCE
NoTe I)., (See TasLE | FOR STAGE DESCRIPTIONS)

IN THIS TASK, THE CHILD FIRST WAS ASKED TO SEGMENT

WORDS INTO SYLLABLES BY CLAPPING THE PARTS (SYLLABLES) THAT
WERE HEARD., A DEMONSTRATION OF THIS PROCEDURE WAS GIVEN AND
THE CHILD THEN WAS ASKED TO CLAP THE PARTS USING FAMILIAR
NAMES AND WORDS SUPPLIED BY THE TESTER. ONE, TwO, AND THREE
SYLLABLE WORDS WERE USED IN BOTH THE DEMONSTRATION AND THE
TESTING,

A SECOND PART OF THE SEGMENTATION TEST EVALUATED THE
CHILD'S ABILITY TO IDENTIFY FAMILIAR OBJECTS BY THEIR INITIAL
PHONEMES WHEN SOUND CUES WERE GIVEN (FOR INSTANCE, |'™ THINK~
ING OF AN OBJECT THAT BEGINS WITH THE sounp "suh" (8)), THuUs
TESTING THE CHILD'S ABILITY TO SEGMENT BY DISCRETE SOUND
SEGMENTS RATHER THAN BY SYLLABLES. ON THE BASIS OF PERFORM-
ANCE ON THESE TWO PROCEDURES, THE CHILD'S LEVEL OF SEGMENTA-
TION WAS DETERMINED.

TeEsT 3. A THIRD TEST, ADMINISTERED TO EACH OF THE
CHILDREN, ANALYZED THE CHILD'S PROTOWRITING SAMPLES THAT HAD
BEEN ELICITED DURING THE DRAWING TEST AND ALSO THOSE ELICITED
BY THE DICTATION OF TWO MODEL SENTENCES., [HE SENTENcCES, "I
LIKE MY MoM,™ AND "I LIKE SANTA CLAUS," WERE SELECTED FOR
THEIR HIGH MOTIVATIONAL APPEAL AND BECAUSE THEY CONTAINED

PARTICULAR FEATURES THAT [T WAS ANTICIPATED WOULD REFLECT
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VARIOUS STAGES OF DEVELOPMENT IN PROTOWRITING (GENTRY, 1977).
ON THE DRAWING SEGMENT, CHILDREN WERE ASKED TO WRITE THEIR
PICTURE LABELS WITH A WRITING TOOL, THE MAGIC MARKER, IN
WRITING THE SENTENCES, HOWEVER, AN ALPHABET BOX WITH TWENTY-
SIX COMPARTMENTS, ONE FOR EACH LETTER, FILLED WITH 3" CARD~-
BOARD LETTERS, WAS PROVIDED. CHILDREN WERE ASKED TO USE
THESE LETTERS TO COMPOSE THE DICTATED SENTENCES. IT wAS
SURMISED THAT THESE WRITING OPTIONS WOULD HELP TO ELIMINATE

ANY DIFFERENCES IN PROTOWRITING THAT COULD BE CAUSED BY DIF-
FERENCES IN MOTOR SKILL.,

AN apaPTATION OF PauL's (1976) PROTOWRITING STAGES
wAs USeED (seE TABLE |) TO EVALUATE THE PROTOWRITING SAMPLES.
A COMPAR!ISON BETWEEN THESE AND GENTRY's (1977) 1s SHoOWN
(TasLe 3), THE SELECTION OF THE PAUL SEQUENCE RATHER THAN
THE (ReaD, HenDERsoN, BEER) GENTRY SEQUENCE WAS MADE BECAUSE,
IN WORKING WITH YOUNGER CHILDREN, IT WAS FELT THAT A MORE
FINE-GRAINED ANALYSIS OF THE EARLIER LEVELS, SUCH AS GENTRY's
PREPHONETIC STAGE, NEEDED TO BE MADE, THE PAUL PROTOWRITING
SEQUENCE HAD DIVIDED THIS PARTICULAR LEVEL INTO TWO DISTINCT
STAGES DEPENDING UPON WHETHER ONLY ONE SOUND SEGMENT WAS RE-
PRESENTED OR MORE THAN ONE SOUND SEGMENT (WITH STILL AT
LEAST ONE SOUND OMISSION), WAS REPRESENTED IN THE CHILD'S
PROTOWRITING., |T WAS FELT THAT THIS WAS A MORE PRECISELY
ARTICULATED PROGRESSION FOR PRESCHOOL AND KINDERGARTEN AGED
CHILDREN THAN THE GENTRY SEQUENCE.,

TEST 4. A FOURTH TEST, ADMINISTERED TO EACH OF THE

CHILDREN, EVALUATED THE CHILD'S DEVELOPMENT IN HAPTIC
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genwvry {er aL.) Iuvewteo
SezLLiIng Sequence

Deyiany STRATEQY

LETTERS PUT DOWN IN RANDOM ORDER, MUMERALS MAY BE
INCLUDED.

PagptioneTic STRATEQY

DISCRININATING CHARACTERISTIC 18 THAT AN ESSENTIAL
FEATURE HAS DEEN OMITTED.

Brionevic STRATEQY

DISCRIMIRATING CHARACTERISTIC 18 THAT SPELLINGS ARE
RENDERED PHONETICALLY ON THE BASIS OF THE LETTER
NANES THAT BEST REPRESENT THE BURFACE BOUND SEQUINCE
OF A WORD, LETTERS ARE ASBIGNED SBTRICTLY ON THE
BASIS OF 8OUND WITHOUT REGARD FOR CULTURAL SPELLING
COMVENTIONS,

TraN3)TIONAL STRATEQY

DISCRIMINATING CHARACTERISTIC 18 THAT THE ATTRIBUTES
OF THE ORTHOQRAPHIC SYSTEM OF THE LANQUAQE ARE EB8-
SENTIALLY IN PLACE; HOWEVER, THE EXECUTION OF THE
QENERAL RULES OF THE SYBTEM MAY BE IMPRECISE EVEM
THOUGH THE WEANING I8 EVIDENT, THE TRANSITIONAL
PATTERN UBUALLY SATISFIED ONE OF THREE REQUIREMENTS:
(A} THE FEATURE I8 SPELLED INCORRECTLY BUT WITH A
PHONETICALLY ACCEPTABLE LETTER sequence {MONSTOR ror
HMONSTER); (B) THE FEATURE I8 BPELLED WITH APPROPRI~
ATE LETTER CONFIQURATION BUT ouUT oF oRDER (TAOD rom
TOAD); (c) THE FEATURE 18 BPELLED CORRECTLY BUT
OTHER PARTS OF THE WORD ARE MizspeLLED {EEGLE for
EAGLE),

Corpgey STRATEQY

ALL PARTS OF WORD SPELLED CORRECTLY,

Paur/LogrrLEn PROTOWRITING-
Inventro Sreittna Sequince

Stagr |

e CHILO OOES NOT SEEM YO ABSOCIATE S0UKDS WITH
LETTERY: CHILDO MAY BZ ABLE TO 1DENTIFY AND WRITE
SOME LETTERS IN OWN MAME,

Suage 2

=P CHILD USES ONE LETTER TO REPRESENT THE WHOLE WORD
OR IDEA. ALL ESSENTIAL FEATURES BUT ONE ARE
OMITTED.

Syage 3

CHILDO USE®S LETTERS TO AZPRESENT FIRST AND LAST
SOUNDS IN WORD, AL8O MAY USE tONO voweks (Levrem
MAMES),

Syagk 4

e LETTERS FOR FINBT, MIDOLE ANO LAST SOUNDS, 8OME
SHORT VOWELS USED (A3 WELL As Loxa) THOUGM CHOICE
13 KOT CONSISTENT, MNasar "n's™ art usualry
OMITYED,

Syage §

—————3n= S1GHT WORDS APPEAR CORRECTLY SPELLED, OIGRAPHS (8w,
CH, TH, ETC.) ARE ADDED, VOWEL PLACEMENY 18 COR=
RECT THOUGH VOWEL SPELLING 13 STILL INACCURATE,
CHILO HAS BEQUN TO READ,

- HO LONGER INVENTED SPELLING (PRO!ONNITIIB’.
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PERCEPTION, THE RECOGNITION OF OBJECTS OR SHAPES THROUGH THE
SENSE OF TOUCH. As MENTIONED IN AN EARLIER SEcTiON, A, R,
Luria, A RussiAN PSYCHOLOGIST, HAD NOTED THAT RuUussIAN RE-
SEARCH DEMONSTRATED THAT PRESCHOOL AGED CHILDREN (2~4 YEARS)
LEARNED TO DISCRIMINATE BETWEEN SHAPES MORE QUICKLY AND EAS-
ILY IF THEY HAD TACTILE EXPERIENCE AS WELL AS VISUAL EXPER-
IENCE WITH THE SHAPES, THE USE OF THREE DIMENSIONAL LETTERS,
SANDPAPER LETTERS, AND OTHER MEANS OF PROVIDING TACTILE AND
KINESTHETIC INPUT TO CHILDREN TO HELP IN DISCRIMINATING LET~-
TER SHAPES HAS BECOME STANDARD EQUIPMENT IN PRESCHOOL AND
KINDERGARTEN CLASSES AS WELL AS IN LEARNING CENTERS DESIGNED
TO ASSIST CHILDREN WITH VARIOUS READING DISABILITIES,

THIS RECOGNITION OF THE IMPORTANCE OF A HAPTIC DIMENSION IN
SHAPE AND LETTER DISCRIMINATION PROVIDED A RATIONALE FOR THE
ASSUMPTION IN THIS STUDY THAT THERE SHOULD BE A HIGH CORRELA~
TION BETWEEN DEVELOPMENT IN HAPTIC PERCEPTION AND DEVELOPMENT
IN PROTOWRITING.

JEAN PiageT AnD BarseL INHELDER (1971) HAVE GIVEN DE-
SCRIPTIONS OF SPATIAL TASKS IN BOTH HAPTIC PERCEPTION AND
LINEAR ORDER. THE PROTOCOLS USED WERE ADAPTED FROM THEIR
WORK, DESCRIPTIONS OF CHILDREN'S RESPONSES AT EACH OF THE
SUBSTAGES LEADING TO THE SUCCESSFUL COMPLETION OF EACH TASK
HAVE BEEN GIVEN IN THEIR WRITINGS AND WERE USED TO DEFINE
LEVELS OF DEVELOPMENT IN HAPTIC PERCEPTION AND LINEAR ORDER
AS DELINEATED IN TABLE I,

THE FIRST TASK IN HAPTIC PERCEPTION INVOLVED RECOGNI-

TION OF COMMON OBJECTS BY TOUCH ALONE, THE CHILD WAS PLACED
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BEFORE A BOX WITH ROUND HOLES ON EACH SIDE SO THAT THE
CHILD'S HANDS COULD BE PLACED THROUGH THE HOLES, THE BOX
WAS OPEN ON THE EXAMINER'S SIDE ONLY AND THE EXAMINER COULD
HAND OBJECTS TO THE CHILD AND OBSERVE HOW THE CHILD EXAMINED
THE OBJECTS BY TOUCH WITHOUT THE CHILD BEING ABLE TO HAVE
ANY VISUAL CONTACT WITH THE OBJECT. A DUPLICATE SET OF 0B~
JECTS WAS AVAILABLE TO THE CHILD FOR VISUAL EXAMINATION, AND
AFTER FEELING AN OBJECT, THE CHILD WAS ASKED TO POINT TO THE
SAME OBJECT IN THE VISUAL DISPLAY, THIS PROVIDED A MEANS OF
EVALUATING THE CHILD'S HAPTIC PERCEPTION FOR THE EXAMINER,

A SECOND TASK, USING THE SAME PROCEDURES AS THE FIRST
BUT ASKING THE CHILD TO IDENTIFY ABSTRACT SHAPES RATHER THAN
FAMILIAR OBJECTS, WAS GIVEN, THREE SETS OF SHAPES WERE USED
W!TH EACH SUCCESSIVE SET BEING MORE ABSTRACT AND LESS FAMIL-~
AR TO THE CHILD THAN THE PREVIOUS ONE,

TEST 5. A FIFTH SET OF TASKS GIVEN TO EACH CHILD
EVALUATED THE CHILD'S UNDERSTANDING OF LINEAR ORDER,
AUDITORY-TEMPORAL SEQUENCE OR ORDER APPEARS TO BE DIRECTLY
INVOLVED IN DETERMINING WHICH SOUNDS TO WRITE AND IN WHAT
ORDER, VISUAL-SPATIAL SEQUENCE OR ORDER ALSO WOULD SEEM TO
BE ESSENTIAL IN DETERMINING THE ORDER OF WRITTEN LETTERS AS-
SOCIATED WITH THESE SOUNDS THAT WOULD BE USED IN WRITING A
WORD., THZ RATIONALE FOR CHOOSING THESE TASKS WAS THE ASSUMP~
TION BY THIS RESEARCHER THAT LINEAR ORDER IS AN IMPORTANT
COMPONENT OF INVENTED SPELLING,

ALTHOUGH P1AGET AND INHELDER (1971) HAVE NOT DEALT

WITH AUDITORY-TEMPORAL ORDER (THE ORDERING OF SOUNDS) IN
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THEIR INVESTIGATIONS, THEY HAVE DESCRIBED SEVERAL TASKS RE-
LATING TO VISUAL-SPATIAL ORDER, THESE TASKS WERE USED TO
MEASURE THE CHILD'S LEVEL OF DEVELOPMENT IN LINEAR ORDER.

IN THE FIRST OF THESE TASKS IN LINEAR ORDER, THE CHILD
WAS SHOWN A MODEL CONSISTING OF SEVEN TO NINE VARI~COLORED
BEADS ON A ROD AND WAS ASKED TO PLACE A SIMILAR SET IN THE
SAME ORDER ON A SECOND ROD. CARE WAS TAKEN TO ASSURE THAT
THE CHILD COULD RECOGNIZE THE DIFFERENT COLORS AND SHAPES
OF THE BEADS BY ASKING THE CHILD TO SORT THE BEADS BY COLOR
AND SHAPE BEFORE BEGINNING, MORE BEADS WERE PROVIDED THAN
NEEDED TO COMPLETE THE PATTERN SO THAT THE CHILD WAS REQUIRED
TO MAKE A SELECTION EVEN ON THE FINAL BEAD.

IN A SECOND LINEAR ORDER TASK IN THIS SERIES, THE
CHILD WAS ASKED TO PLACE BEADS ON A ROD IN REVERSE ORDER
FROM THE MODEL AND IN A THIRD TASK, THE CHILD WAS SHOWN A
NEW PATTERN ON A CIRCULAR MODEL (BEADS ON A HEAVY CORD
CURVED IN A CIRCLE) AND WAS ASKED TO REPEAT THIS PATTERN ON
A STRAIGHT ROD,

A SECOND TYPE OF LINEAR ORDER TASK INVOLVED THE USE
OF SIMULATED CLOTHES LINES WITH CUT-OUT PAPER ARTICLES OF
FAMILIAR PIECES OF CLOTHING TO BE HUNG ON THE LINES. IN THE
FIRST TASK IN THIS SERIES, TWO WASHING LINES WERE PRESENTED,
ONE PLACED SIX INCHES ABOVE THE OTHER. SMALL PIECES OF
"WASHING" WERE ARRANGED TO HANG ON THE FIRST LINE. THE CHILD
THEN WAS ASKED TO HAND THE TESTER SPECIFIC PIECES OF CLOTHING
FROM A COLLECTION OF PIECES ARRANGED I[N FRONT OF THE CHILD.

ReQuesTs sucH As "PLEASE GIVE ME THE RED DRESS," "THE GREEN
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PANTS," ETC., WERE MADE AND CARRIED OUT IN ORDEK TO ASSURE
THAT THE CHILD COULD DISTINGUISH BETWEEN THE PIECES. AFTER
THIS WAS DONE, THE CHILD WAS ASKED TO PLACE THE CORRESPOND~-
ING OBUECTS IN THE SAME ORDER ON THE SECOND WASH LINE WHICH
WAS PLACED DIRECTLY BELOW THE FIRST,

IF THE CHILD WAS ABLE TO PLACE THE OBJECTS ON THE LINE
IN THE EXACT ORDER, THE CLOTHES THEN WERE REMOVED FROM THE
TWO CLOTHES LINES AND THE LOWER LINE WAS MOVED SIX INCHES TO
THE RIGHT SO THAT THE TWO LINES WERE NO LONGER ALIGNED WITH
EACH OTHER. A NEW "LINE OF WASHING" THEN WAS PLACED ON THE
UPPER LINE AND THE CHILD WAS ASKED TO MAKE AN IDENTICAL LINE
OF CLOTHES ON THE LOWER LINE,

|F THE CHILD ATTEMPTED TO MOVE THE LOWER LINE DIRECTLY
UNDER THE MODEL, THE CHILD WAS ASKED IF IT WAS POSSIBLE TO
PLACE THE CLOTHES WITHOUT MOVING THE LINE. |F THE CHILD WAS
UNABLE TO DO SO, PERMISSION WAS GIVEN TO MOVE THE LOWER LINE
AND TO CARRY OUT THE TASK AS BEFORE.

A FINAL TASK IN THIS SERIES ASKED THE CHILD TO REMOVE
THE CLOTHES FROM THE LOWER LINE IN THE REVERSE ORDER FROM
WHICH THEY HAD BEEN PLACED ON THE LINE AND TO PILE THE CLOTHES
IN A MINIATURE WASH BASKET SO THAT EACH PIECE WOULD BE PLACED
ON TOP OF THE PREVIOUS ONE, THE CHILD THEN WAS ASKED TO TELL
THE EXAMINER WHICH PIECE WAS ON THE BOTTOM OF THE BASKET,
WHICH PIECE WAS NEXT TO THE BOTTOM, ETC, THE UPPER WASH
LINE PROVIDED A MODEL FOR THE CHILD TO REFER TO, IF THE
CHILD REALIZED THE RELATIONSHIP OF THE TWO SEQUENCES AND

DID NOT TRY TO RELY ON MEMORY ALONE,
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THE FINAL SET OF TASKS DEALT WITH CONSERVATION OF
QUANTITY, THE CONSERVATIONS TESTED WERE: (A) CONSERVATION
OF DISCRETE QUANTITIES (NuMBER) AND (B) CONSERVATION OF
CONTINUOUS QUANTITY (SuBSTANCE),

THE RATIONALE FOR USING THESE PARTICULAR TASKS WAS AS
FOLLOWS: ALL CONSERVATION TASKS INVOLVE DECENTRATION. THE
SEQUENTIAL STAGES OF PROTOWRITING (INVENTED SPELLING), AS
DESCRIBED BY RHEA PAUL, APPEAR TO REFLECT VARIOUS DEGREES OF
CENTRATION, FOR INSTANCE, IN THE INITIAL STAGE THE CHILD
FOCUSES OR CENTERS ON THE INITIAL SOUND AND LETTER ONLY; IN
THE SECOND STAGE, THE CHILD APPEARS TO BE REFLECTING SUCCES=-
SIVE CENTRATIONS, FIRST THE INITIAL SOUND, THEN THE FINAL
SOUND; IN THE THIRD STAGE, THE CHILD PLACES THE MIDDLE CON-
SONANT AS WELL AND OCCASIONALLY A FEW VOWELS REFLECTING A
HIGHER LEVEL OF SUCCESSIVE CENTRATIONS; AND, IN THE FOURTH
AND FINAL STAGE, THE CHILD SEEMS TO BE DEALING WITH THE WORD
AS A WHOLE INDICATING SOME SORT OF SYNTHESIS OF ALL PARTS,

THE PARTICULAR CONSERVATION TASKS WERE USED BECAUSE
THESE CONSERVATIONS HAVE BEEN THE EARLIEST REPORTED IN CHILD
DEVELOPMENT (RENNER, 1979) AND BECAUSE THEY BOTH INVOLVE
LINEAR SPACE AND PRESENT PROBLEMS OF DECENTRATION AND SPATIAL
ARRANGEMENT, PROBLEMS THAT ALSO FACE THE CHILD IN PROTOWRIT-
ING.

THE TASK FOR TESTING CONSERVATION OF DISCRETE QUANTI~
TIES WAS AS FOLLOWS: THE CHILD WAS GIVEN A SET OF BLUE CHIPS
(TEN) AND WAS ASKED TO MAKE A ROW WITH "JuST As MANY" CHIPS

As THE ROW THAT THE EXAMINER HAD MADE, THE EXAMINER'S ROW
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HAD SEVEN CHIPS, |F THE CHILD WAS UNABLE TO MAKE AN EQUIV-
ALENT SET, USING ONE TO ONE MATCHING, THE TEST WAS CONCLUDED.
IF THE CHILD WAS ABLE TO MAKE AN EQUAL ROW, THE CHIPS IN ONE
ROW WERE SPREAD APART AND THE CHILD WAS ASKED IF THE ROWS
EACH HAD JUST AS MANY OR IF THERE WAS MORE IN ONE ROW, THE
CHILD ALSO WAS ASKED TO GIVE A REASON FOR THIS ANSWER., CHIPS
THEN WERE RETURNED TO THEIR ORIGINAL POSITIONS AND THE CHILD
AGAIN WAS ASKED IF THE AMOUNTS WERE THE SAME OR [|F ONE ROW
HAD MORE THAN ANOTHER.,

IF THE CHILD DEMONSTRATED CONSERVATION OF DISCRETE
QUANTITY (NUMBER) WITH HORIZONTAL REARRANGEMENT, ONE OF THE
ROWS WAS THEN STACKED VERTICALLY AND THE SAME QUESTIONS WERE
ASKED AND ANSWERED WITH REASONS REQUESTED IN EACH INSTANCE,

THE FINAL TASK, CONSERVATION OF CONTINUOUS QUANTITY
(SUBSTANCE) WAS AS FOLLOWS: THE CHILD WAS SHOWN TWO BALLS
OF CLAY AND WAS ASKED TO DETERMINE IF ONE HAD THE SAME AMOUNT
AS THE OTHER, WHEN THE CHILD WAS SATISFIED THAT THEY DID (BY
ADDING OR SUBTRACTING CLAY |F NECESSARY) ONE BALL WAS ROLLED
INTO A SAUSAGE AND THE CHILD AGAIN WAS ASKED IF THEY WERE
STILL THE SAME, THE CHILD, AS BEFORE, WAS ASKED TO GIVE A
REASON FOR THE ANSWER. THE CLAY WAS THEN RETURNED TO ITS
ORIGINAL FORM AND THE CHILD WAS ASKED |F NOW THEY CONTAINED
THE SAME AMOUNT, ETC.

THE PROTOCOLS USED FOR THE CONSERVATION TASKS WERE

ADAPTED FROM THOSE DESCRIBED IN LEARNING, DEVELOPMENT AND

CoGNITION, BY INHELDER, SINCLAIR, AND BoVvET, HARVARD UNIVER-

sITy PreEss, 1974,
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THE PROTOCOLS FOR THE SPATIAL TASKS (HAPTIC PERCEP~-

TION AND LINEAR ORDER) WERE ADAPTED FROM THE CHILD'sS CoNnNcCEP-

TION OF SpaceE, PIAGET AND INHELDER, CompPTON PRINTING, LoOnDON,

1971,

DESCRIPTIONS OF CHILDREN'S RESPONSES AT EACH OF THE
SUBSTAGES LEADING TO FINAL COMPETENCE IN THE TASKS ARE GIVEN
IN THESE REFERENCES, THESE DESCRIPTIONS HAVE PROVIDED THE
BASIS FOR THE DELINEATION OF THE STAGES OF DEVELOPMENT EVI-
DENCED IN PERFORMING THE INFRALOGICAL AND LOGICAL TASKS 0OUT~-

LINED IN TaBLE 1, CHAPTER |,

ScoRING

SCcORING FOR EACH DEVELOPMENTAL TASK WAS DONE ON A ONE
TO FIVE SCALE WITH ONE BEING LEAST DEVELOPED AND FIVE BEING
MOST HIGHLY DEVELOPED., THE STAGES FROM LOWEST TO HIGHEST
WERE ENUMERATED AS FOLLOWS: STAGeE |, BeLow THRESHOLD; STAGE
2, THREsHOLD; STAGE 3, FIRST STAGE ABOVE THRESHOLD; STAGE 4,
TRANSITION; AND STAGE 5, COMPETENCE,

As AN EXAMPLE, IN HAPTIC PERCEPTION THE LEVELS OF COM-
PETENCE RANGED FROM STAGE | {LOWEST LEVEL OF COMPETENCE), "No
EXPLORATION, CHILD RUBS OBJECT BETWEEN PALMS, PASSIVE EXAM-
INATION" TOo STAGE 5 (HIGHEST LEVEL OF COMPETENCE), "SYsTeEM-
ATIC EXPLORATION IS CARRIED OUT EFFECTIVELY, CHILD FINDS A
LOCUS POINT TO BEGIN EXPLORATION AND RETURNS TO IT., ALL
IDENTIFICATIONS ARE ACCURATE." CHILDREN WERE SCORED |, 2, 3,
4, OR 5, WITH SCORES INDICATING THEIR STAGES OF COMPETENCE
ON THE ONE TO FIVE ScALES. DETAILED DESCRIPTIONS OF SCORING

CRITERIA ARE GIVEN IN TaBLE |, CHAPTER |,



CHAPTER 111

RESULTS

QUANTITATIVE DATA

PEarsoN PrRopucT MoMENT CORRELATION COEFFICIENTS WERE
COMPUTED BETWEEN PERFORMANCE MEASURES ON THE SEVEN TASKS THAT
MEASURE INFRALOGICAL DEVELOPMENT, LOGICAL DEVELOPMENT, PROTO~-
WRITING (INVENTED SPELLING), AND ITS SUGGESTED PREREQUISITE
BEHAVIORS, LINGUISTIC AWARENESS (SEGMENTATION) AND GRAPHIC
REPRESENTATION {DRAWING). (SEE TaBLE 4)

As PREDICTED, CORRELATIONS AMONG ALL MEASURES WERE
SUBSTANTIAL, SUGGESTING THAT UNDERLYING COMMON COGNiTIVE
STRUCTURES ARE RESPONSIBLE FOR THE POSITIVE RELATIONSHIPS
SINCE THE TASKS THEMSELVES ARE QUITE DIVERSE EVEN REQUIRING
DIFFERENT SENSE MODALITIES TO PERFORM.

SEPARATE CORRELATION COEFFICIENTS ALSO WERE COMPUTED
FOR MALE AND FEMALE PERFORMANCES ON THE TASKS. (See TABLES
5 AND 6)

SEVERAL INTERESTING ITEMS CAN BE NOTED IN THE DATA,
SEX DOES NOT SEEM TO BE A SIGNIFICANT FACTOR IN PERFORMANCE
ON ANY OF THE SEVEN TASKS WHEN ALL GROUPS ARE COMBINED. AGE
HAS A HIGHER CORRELATION WITH PERFORMANCE ON ALL TASKS AMONG

MALES THAN AMONG FEMALES WITH PARTICULARLY HIGH CORRELATIONS

50



TABLE 4

PEARSON PRODUCT MOMENT CORRELATION COEFFICIENTS AMONG MEASURES OF
PROTOYRITING CLUSTER AND PIAGET'S INFRALOGICAL AND LOGICAL-TASKS
4, 5, 6 YEAR OLD MALES AND FEMALES (N=48)

SEX AGE HAP LINEAR cDQ ccQ DRV SEG INV,SP,
SEX [
AGE .00 !
INFRA~ - HAP .05 .50
LoGicaL <
TASKS LINEAR -,21 .54 .37 1
Logtco- cbQ -.15 .50 .52 .41 |
MaTth, <
Tasks ceq -.03 .35 .54 .39 .74 ]
1,
PROTO- OR¥ -.29 .60 .36 .44 .42 .48 |
VIRITING
CLUSTER SEG ~-.06 .47 .53 .65 .59 .51 .49 ]
Tasks  liny,sp, -.20 .75 .60 .58 .59 .64 .64 .75

Key: HAP = HapTicC
CDQ = CoNSERVATION OF DiscrReTe QuantiTy (Numser)
CCQ = ConNSERVATION OF CONTINUOUS QUANTITY
DRV = DRAWING
SEG = SeementATION (Linguistic AWARENESS)

INV,SP, = INVENTED SPELLING
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PEARSON PRODUCT MOMENT CORRELATION COEFFICIENTS AMONG MEASURES OF

PROTOWRITING CLUSTER AND PIAGET'S

AGE

HAP
INFRA-
LogrcaL < L INEAR

Logico- coQ
MaTH,

ceQ

ProTo- DRW

WRITING SEG
CLusSTER

INV,.SP,

Key: HAP = HarpTic

AGE

.57
261
.78

.65
.84

CDQ = CoHSERVATION

CCQ = ConSERVATION

DRYW = DRrawiNg

SEG = SEGMENTATION

INV,SP, = InNVENTED

4, 5, 6 YEAR OLD MALES (N=24)

HAP

.51

L INEAR

.54
+55

.67
.63

cDQ

.86
.52
.79
.60

of DiscreTE QuaNTITY (NuMmser)

oF ConTiNUOUS QUANTITY

{LincuisTic AWARENESS)

SPELLING

cco

INFRALOGICAL AND LOGICAL-TASKS

DRW SEG
l

.60 !

.70 .75

v, SP,



TABLE 6

PEARSON PRODUCT MOMENT CORRELATION COEFFICIENTS AMONG MEASURES OF

PROTOWRITING CLUSTER AND PIAGET'S

AGE

’ HAP
INFRA- <
LosicaL ) | NEAR

D
Logtco- < coQ

MaTh, cc
DRW
ProTO-
WRITING SEG
CLUSTER
INV.SP,

Key: HAP = HapTicC

AGE

+ 45
.18
.64
A
.60
.54

69

4, 5, 6 YEAR OLD FEMALES (N=24)

HAP

L INEAR

.22
.21
.27
.69
16

cDQ

.64
.24

CDQ = ConSERVATION OF DiIscRETE QuanTiTy (NuMseR)

CCQ = ConsSeERVATION OF CONTINUDUS QUANTITY

DRV = DrAWING

SEG = SecMeENTATION {LiNGUISTIC AWARENESS)

INV,SP, = InvenTED SPELLING

ccQ

INFRALOGICAL AND LOGICAL-TASKS

DRW

NV, Sp,
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FOR MALES BETWEEN AGE AND SEGMENTATION (.84) AND AGE AND
INVENTED SPELLING (.84) coMPARED TO FEMALES, (.54) ano (.69)
RESPECTIVELY.

PERFORMANCE SCORE MEANS FOR THE SEVEN TASKS WERE COM-
PARED BY AGE FOR EACH SEx (see FiaurRes | anD 2)., THE DATA
INDICATE THAT THE TWO PREREQUISITE BEHAVIORS, LINGUISTIC
AWARENESS (SEGMENTATION) AND GRAPHIC REPRESENTATION (DRAW=
ING), ARE EQUAL TO OR ABOVE PERFORMANCE SCORE MEANS FOR
PROTOWRITING/INVENTED SPELLING AT ALL AGE LEVELS AND FOR
BOTH SEXES.

WiTH ONE EXCEPTION, PERFORMANCE SCORE MEANS ON ALL
OTHER TASKS ALSO ARE APPROXIMATELY EQUAL TO OR ABOVE PER=
FORMANCE SCORE MEANS FOR INVENTED SPELLING, SUPPORTING THE
RESEARCHER'S CONTENTION THAT COMMON COGNITIVE STRUCTURES
(SOFTWARE) UNDERLIE PERFORMANCES ON ALL THESE D! VERSE TASKS.
THE EXCEPTION TO TH!S PATTERN WAS THE PERFORMANCE SCORE MEANS
OF FOUR-YEAR=-OLD FEMALES ON THE CONSERVATION OF QUANTITY
TASKS, ALTHOUGH PERFORMANCE SCORE MEANS FOR CONSERVATION OF
DISCRETE QUANTITY ARE EQUAL TO PERFORMANCE SCORE MEANS FOR
INVENTED SPELLING IN THIS GROUP, THOSE FOR CONSERVATION OF
CONTINUOUS QUANTITY ARE BELOW THOSE FOR INVENTED SPELLING
AND BOTH CONSERVATION SCORES ARE WELL BELOW THOSE FOR ALL
OTHER TASKS AMONG THIS YOUNGEST GROUP OF FEMALES. THIS WAS
NOT FOUND IN THE DATA FOR FOUR-YEAR=OLD MALES, WHETHER THI!S
APPARENT DECALAGE IS DUE TO IDIOSYNCRATIC FACTORS ASSOCIATED

WITH THE SMALL NUMBERS IN THIS STUDY (EIGHT MALES AND EIGHT
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FEMALES AT EACH AGE LEVEL) OR WHETHER IT MAY, IN FACT, RE-
FLECT DIFFERING PATTERNS OF DEVELOPMENT FOR THE SEXES, IT IS
AN INTERESTING ASPECT OF THE DATA THAT DESERVES FURTHER
STUDY.,

TagLESs 7~12 PROVIDE DATA Ui INDIVIDUAL CHILDREN IN
SUPPORT OF THE PREMISE THAT ATTAINMENT OF THRESHOLD LEVELS
OF LINGUISTIC AWARENESS (SEGMENTATION) AND OF GRAPHIC REPRE~
SENTATION (DRAWING) ARE PREREQUISITES FOR THE EMERGENCE OF
PROTOWRITING/INVENTED SPELLING, BASED ON THIS PREMISE, THE
PREDICTION WAS MADE THAT CHILDREN'S PERFORMANCE SCORES ON
THE DRAWING AND SEGMENTATION TASKS WOULD BE EQUAL TO OR ABOVE

PERFORMANCE SCORES ON PROTOWRITING/INVENTED SPELLING.

THE PREDICTION WAS UPHELD BY THE DATA SINCE NO CHILD
AT THE THRESHOLD LEVEL OR BELOW IN PROTOWRITING (STAGE | OR
2) SCORED BELOW THE PROTOWRITING/INVENTED SPELLING SCORE ON
EITHER SEGMENTATION OR DRAWING. IN ALL CASES BUT ONE, WHERE
THE CHILD WAS AT STAGE 2 OR BELOW IN PROTOWRITING/INVENTED
SPELLING, THE SCORES ON THE OTHER TWO TASKS WERE ABOVE THIS
SCORE., IN ONE CASE, A FOUR-YEAR-OLD MALE (see TABLE 8), THE
SCORE FOR SEGMENTATION WAS BELOW THAT FOR PROTOWRITING/
INVENTED SPELLING BUT THE SCORES FOR DRAWING AND PROTOWRITING/
INVENTED SPELLING WERE THE SAME,

THE pATA (TABLES 7-12) ALSO INDICATE THAT AS CHILDREN
BECOME MORE PROFICIENT IN PROTOWRITING, THEIR SCORES ON THAT
TASK BEGIN TO EQUAL THE SCORES ON SEGMENTATION AND DRAWING,

AND, FINALLY, AT THE HIGHEST LEVELS OF PROTOWRITING (STAGES



Age
4vrs, ImMo,
4yRs, 2Mo0s,
4yrs, 3mMos,
4vrRs, 4mos,
4yrs. 5mMmos,
4vrRs., B8wmos,
4vrs, 1lmos,

SYRS,

omMos,

STAGe oF DRAwWING
Apove OR BELow INVENWTED SPELLING

SAME

Same

TABLE 7

MALES

Stage oF LinguisTic AWARENESS
SEGMENTATION
Apove OR BeLow INVENTED SPELLING

SAME

STAGE OF
I{NVENTED SPELLING
(ProTOWRITING)



AGE
4YRs, 20M0S,
4YRs, 4Mos,
4vrs, 5SMmos,
4yrs, THMOS,
4vgrs. 'Tmos,
4vRrs, 8mos,
4vrs, I0mos.,

4YRs,

11mos,

StaceE oF DrAwiING
ApoveE OR BeELow InNVENTED SPELLING

Same

TABLE 8

FEMALES

Stace or LiNg
{Secm
Apove OR BeLoOw

UISTIC AWARENESS
ENTATION)
INVENTED SPeELLING

SaME

STAGE OF
INVENTED SPELLING
{ProTowRITING)



TABLE 9

MALES
Stace ofF Lincurstic AWARENESS StaGE oF
STaGeE oF DRAWING (SeeMeEnTATION) INVENTED SPELLING
AGEe Asove oR BELOW INVENTED SPELLING AeoveE OR BELOW INVENTED SPELLING {PrROTOWRITING)
5YrRs, 2Mmos, - + 3
5vRs, 2Mos. + + 3
5YrRs, 3mMos, + + 3
5YRs, 4Mos. SAME + 3
S5Yrs. T7Mos. SaME + 3
5YRs. 9uos, + + 4
Svyrs, |lImos, Same - 5

5vrs, |lmMos, + + 2



Age
5vrs. Imo.
5YrRs. 3mos,
5YrRs, 4Mmos,
5vrs. 5Mos.
5Yrs, B8wmos,
S5Yrs, 8mos,
5YrRs. 9MoOs,

SYRS,

IOmos,

TABLE 10

FEMALES
StaGe of LincuirsTic AWARENESS STAGE OF
Stage oF DRawING {SecmenTATION) INVENTED SPELLING
ApovE OR BELOW INVENTED SPELLING Apove OR BeLow INVENTED SPELLING (ProTowrITING)
Same + 4
+ + 4
SAME + 4
+ + 3
SaME - 4
Same - 3
SAME + 4
SaME + 3



Age

6YRs,

6YRS.

6YRS,

6YRS.,

6YRS,

bYRS,

6YRS,

6YRS,

2M0S.,

2MOS.

3Mmos.,

3Mos.,

4mos,

5M0s,

6MOS,

6Mos.,

TABLE 11

MALES

STage OF LINGUISTIC AWARENESS

Stace oF DrawiNg (SecMmENTATION
ABoveE OR BELOW INVENTED SPELLING Apove OR BELOW INVENWTED SPELLING
- +
- +
SaME SaME
- Samg
- SAame
SAME SaMme
+ +
SaME +

STAGE OF
INVENTED SPELLING
{PrRoTOWRITING)

[3,]



Age

6YRS.

6YRS,

6YRS,

6YRS,

6YRS,

6YRS,

6YRS,

6YRS,

Imo.,

IMo,

2Mos,

2Mos,

3M0s,

3Mos,

4Mos,

6MOs,

STagE
Apove oR BELow

oF DrRAWING
INVENTED SPELLING

Same

Same

TABLE 12

FEMALES

Stace of Ling
(Secnm
Apove orR BeLow

uIsTIC AWARENESS
ENTATION)
INvENTED SPELLING

SAME

SaME

Same

SaME

STAGE OF
INVENTED SPELLING
(ProtowrITING)
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4 AND %), DRAWING SCORES, IN PARTICULAR, DROP BELOW THE
PROTOWRITING/INVENTED SPELLING SCORES. THIS ASPECT OF THE
DATA MAY BE RELATED TO HowarRD GARDNER's (1981) OBSERVATION
THAT AS CHILDREN BECOME MORE PROFICIENT IN USING WRITTEN
LANGUAGE, WRITING OVERTAKES DRAWING AS A PREFERRED MEANS OF
EXPRESSION, THUS THOSE CHILDREN WHO ATTAIN HIGH LEVELS OF

PROTOWRITING AT SIX OR YOUNGER, MAY BE LESS INVOLVED WITH

DRAWING AS A CONSEQUENCE OF THEIR WRITING PROFICIENCY AND
THUS MAY SLOW DOWN IN THEIR DEVELOPMENT IN DRAWING WHILE
ACCELERATING IN THEIR DEVELOPMENT IN WRITING.

A MULTIPLE REGRESSION ANALYSIS USING THE GENERAL
LiNnearR MopeELs (GLM) PROCEDURE WAS RUN ON THE DATA USING IN-
VENTED SPELLING AS THE DEPENDENT VARIABLE AND THE OTHER SIX
TASK VARIABLES, HAPTIC PERCEPTION, LINEAR ORDER, THE TWO
CONSERVATIONS, DRAWING AND SEGMENTATION AS THE INDEPENDENT
VARIABLES., THE RESULTS OF THIS ANALYSIS ARE SHOWN IN TABLE
13,

THE STAT!STIC LABELED R-SQUARE MEASURES HOW MUCH
VARIATION IN THE INDEPENDENT VARIABLE MAY BE ACCOUNTED FOR
BY THE MODEL (THE BEST LINEAR COMBINATION OF INDEPENDENT
VARIABLES TO PREDICT THE DEPENDENT VARIABLES). SINCE R2 I's
THE RATIO OF THE SUM OF SQUARES FOR THE MODEL DIVIDED BY THE
SUM OF SQUARES OF THE CORRECTED TOTAL, A VALUE IN THE RANGE
oF | To O Is POSSIBLE, AND, IN GENERAL, THE LARGER THE VALUE
oF R2, THE BETTER THE MODEL'S FIT., THE R2=.73 GENERATED BY

THE MULTIPLE REGRESSION ANALYSIS FROM THIS DATA [INDICATES A



PARAMETER

INTERCEPT
Hap
LINEAR
CDQ

CCQ

DRV

SEG

R-SQUARE
0.728368

DePENDENT VARIA
INVENTED SPELLI
SOURCE

MobpEL

ERROR

CorRRECTED ToTAL

TABLE 13

MULTIPLE REGRESSION ANALYSIS
SUMMARY TABLE

EsTIMATE
-1,74724347
0.25286729
0.10029205
-0.01675636
0.,18843069
0.34490678
0.44092801

C, V.,
21,3808

BLE:
NG
o ss Ms
6 55,84 151225 9,3069187!

41 20,82515442 0.50793060
47 76.66666667

PR >(T)

0.0038
0.1029*
0.4690
0.8909
0.1132
0,0131*
0.0042*

Im

18,32
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SUBSTANTIAL CONTRIBUTION OF THE SIX INDEPENDENT VARIABLES
TO FREDICT THE BEHAVIOR OF THE DEPENDENT VARIABLE, PROTO-
WRITING/INVENTED SPELLING,

A SECOND STATISTIC REFLECTING THE MODEL'S EFFECT!VE~-
NESS IS THE F VALUE AND ITS SIGNIFICANCE PROBABILITY, PR>F,
THIS VALUE 1S THE RAT!0 PRODUCED BY DIVIDING MS (mMopEL) BY
MS (ERROR) AND TESTS HOW WELL THE MODEL (AFTER ADJUSTING FOR
THE MEAN) ACCOUNTS FOR THE BEHAVIOR OF THE INDEPENDENT VAR~
ABLES., |IF THE proBABILITY (PR>F) 1Is SMALL, IT INDICATES SlG-
NIFICANCE, [N THE DATA FOR THIS STUDY GENERATED BY THE PRO-
cepurRe, F=i8.32 anp PR>F=,000!, INDICATING SIGNIFICANCE FOR
THE MODEL.

THE MOST IMPORTANT SET OF STATISTICS DERIVED FROM
THE MULTIPLE REGRESSION ANALYSIS I8 PR>(T) wHOSE VALUES ANSWER
THE QUESTION, "IF THE PARAMETER EQUALS O, WHAT IS THE PROB-
ABILITY OF OBTAINING A LARGER VALUE OoF T?" A SMALL VALUE
FOR THE PROBABILITY INDICATES THAT THE PARAMETER IS NOT
LIKELY TO EQUAL ZERO, AND THAT THE INDEPENDENT VARIABLE CON-
TRIBUTES SIGNIFICANTLY TO THE MODEL.

THE THREE INDEPENDENT VARIABLES MARKED BY ASTERISKS
ARE THOSE THAT CONTRIBUTE MOST SIGNIFICANTLY TO THE MODEL
AND, THEREFORE, ARE MOST PREDICTIVE OR EXPLANATORY FOR THE
DEPENDENT VARIABLE, PROTOWRITING/INVENTED SPELLING., THESE
INDEPENDENT VARIABLES, IN THE ORDER OF THEIR SIGNIFICANCE TO
THE MODEL, ARE SEGMENTATION (.0042), bprawing (.0I31), anD

HAPTIC PERCEPTION (.1029)., SINCE THE TWO VARIABLES PREDICTED
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AS BEING PREREQUISITES FOR PROTOWRITING/INVENTED SPELLING
ARE THE VARIABLES SHOWN TO CONTRIBUTE MOST SIGNIFICANTLY TO
THE DEPENDENT VARIABLE IN THE MODEL, THE PREDICTION S SUP~-

PORTED BY THE RESULTS OF THE MULTIPLE REGRESSION ANALYSI!IS,

QUALITATIVE DaTa

As A STUDENT OF HUMAN DEVELOPMENT, THIS RESEARCHER
BELIEVES THAT QUALITATIVE DATA ARE AS IMPORTANT AS QUANTITA-
TIVE DATA IN STUDYING A PHENOMENON LIKE PROTOWRITING,

A WEALTH OF INCIDENTAL INFORMATION WAS GLEANED DURING
THE WEEKS THAT THE TASKS WERE BEING ADMINISTERED TO THE CHIL~
DREN AT CAsApY ScHOOL, AND THIS INFORMATION PROVIDES SOME
FASCINATING INSIGHTS INTO THE REMARKABLE AND ADAPTABLE WAYS
THAT YOUNG CHILDREN FUNCTION IN THE WORLD.

B, ONE OF THE MALE CHILDREN IN THIS STUDY, WAS, AT
THE TIME OF TESTING, FOUR YEARS AND EIGHT MONTHS OF AGE,

AN ATTRACTIVE CHILD OF AVERAGE SIZE WITH VERY LARGE BLUE
EYES AND LIGHT BROWN HAIR, B WAS VERY WILLING TO PARTICIPATE
IN ALL ASPECTS OF THE TESTING, His TEACHERS WERE SOMEWHAT
SURPRISED BECAUSE THEY SAID THAT, ALTHOUGH HE WAS VERY VER~-
BAL, HE SOMETIMES WAS SHY AND RELUCTANT TO TRY NEW THINGS,

WHEN B WAS ASKED TO DRAW A PICTURE AS THE INITIAL
PART OF THE TESTING, HE INDICATED IN ADVANCE THAT HE WAS
GOING TO DRAW A HOUSE, HE THEN PROCEEDED TO DRAW A TWO-STORY
HOUSE WITH A FLAT ROOF THAT HAD TWO WINDOWS UPSTAIRS AND TWO

WINDOWS DOWNSTAIRS, THE HOUSE ALSO HAD A FRONT DOOR WITH
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TWO WINDOWS, ONE AT THE TOP AND ONE AT THE BOTTOM, AND A
LARGE HANDLE ON THE LEFT SIDE OF THE DOOR, THE HOUSE WAS
VERY CAREFULLY DRAWN, AND THE WINDOWS AND DOOR WERE ALMOST
PERFECT RECTANGLES, THERE WAS NOTHING ELSE IN THE PICTURE,
NO GROUND, SKY, GRASS, ETC., ONLY THE LARGE TWO~-STORY HOUSE
IN THE EXACT CENTER OF THE PAPER,

WHEN B WAS ASKED TO GIVE HIS PICTURE A TITLE, HE
SAID THAT HE WOULD CALL IT "HOUSE"™ AND, AFTER WRITING AN
"H", HE ASKED HOW TO MAKE THE "UH" SOUND IN HOUSE. WHEN THE
EXAMINER SUGGESTED THAT HE WRITE THE LETTER THAT HE THOUGHT
IT MIGHT BE, HE SAID THAT HE THOUGHT THAT IT wWoULD BE AN ™!V
AND SO HE WROTE H-I1-S FOR HOUSE,

HE WROTE THE WORD IN LOWER CASE LETTERS WHICH WAS
UNUSUAL FOR A CHILD HIS AGE SINCE MOST CHILDREN USE UPPER
CASE LETTERS (CAPITALS) WHICH SEEM TO BE EASIER FOR THEM TO
REPRODUCE.,

HE WROTE THE TITLE, "HIs", IN VERY LARGE LETTERS IN
THE UPPER LEFT QUADRANT OF THE PAPER AND WROTE HIS OWN NAME,
ALSO IN LOWER CASE LETTERS EXCEPT FOR THE APPROPRIATELY
CAPITALIZED FIRST LETTER, IN THE UPPER RIGHT QUADRANT OF
THE PAPER, THUS CREATING A PERFECTLY SYMMETRICAL ARRANGEMENT
WITH THE HOUSE IN THE CENTER BETWEEN THE TWO WORDsS. B's
PICTURE WITH ITS SINGLE FEATURE OF A HOUSE OR BUILDING WAS
CLASSIFIED AS A STAGE 3 DRAWING.

WHEN B WAS GIVEN THE SEGMENTATION TESTS AS PART OF

THE STUDY, HE HAD DIFFICULTY IN UNDERSTANDING AND RECOGN!ZING



69

THE IDEA OF A ONE SYLLABLE WORD ALTHOUGH HE WAS ARLE TO CLAP
TWO AND THREE SYLLABLE WORDS WITH NO TROUBLE AFTER A DEMON-
STRATION, HE ALSO WAS ABLE TO FIND ALL THE OBJECTS IN THE
EIGHT OBJECT COLLECTION AND A FEW OBJECTS IN THE NEAR EN-
VIRONMENT WHEN INITIAL SOUNMD CUES WERE GIVEN BY THE EXAMINER,
BUT HE WAS UNABLE OR UNWILLING TO PROVIDE SOUND CUES FOR
INITIAL SOUNDS HIMSELF, THIS PLACED HIM AT STAGE 3 ON THE
SEGMENTATION CONTINUUM,

WHEN, AS A PRELIMINARY TO THE WRITING TASK, B was
ASKED TO NAME THE LETTERS IN THE ALPHABET BOX, HE WAS ABLE
TO NAME ALL OF THE LETTERS OUT OF SEQUENCE, WHEN HE WAS
ASKED IF HE KNEW ANY SOUNDS FOR THE LETTERS, HE WAS ABLE TO
G! VE THE SHORT SOUND FOR "A™ AND SOUNDS FOR ALL THE CONSO~
NANTS EXCEPT "@" anp "x",

ON THE WRITING TASK, B WROTE THE DICTATED SENTENCES
"I Like My MoM" anD "I LikeE SaANTA CrLaAus™ As FoLLows: "Mi
LtK M1 M" anND "1 L1k SANT K." THESE SPELLINGS PLACED HIM
AT THE STAGE 3 LEVEL OF PROTOWRITING/INVENTED SPELLING.
WHEN ASKED IF HE COULD WRITE ANY OTHER WORDS, HE WROTE TMBL
(tumeLe), pc (P1G), AND I LIK Is kM (| LIKE ICE CREAM) WITH=
OUT HELP OR PROMPTING,.

HE SEEMED ESPECIALLY PLEASED WITH HIS ABILITY TO
WRITE AND WOULD HAVE CONTINUED EXCEPT THE SCHOOL DAY WAS
ENDING.

ON ANOTHER DAY, B wAS GIVEN THE TASKS OF HAPTIC

PERCEPTION, ON THE FIRST SET OF OBJECTS IN THE TASKS WHICH
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WERE HOUSEHOLD ITEMS, B DID NOT KNOW THE NAME FOR THIMBLE,
BUT WITH EACH OF THE OTHER ITEMS HE CALLED OUT THE NAME AS
HE FELT THE OBJECT RATHER THAN JUST POINTING TO THE DUPLICATE

IN THE ARRAY. HE ALSO PROVIDED ADD!ITIONAL INFORMATION BEYOND

THE COMMON NAME; !,E,, PLASTIC SPOON, LITTLE comMB, McDonALD'S
RING, ETC., [N CARRYING OUT THE TASK, HE FINGERED BOTH SIDES
AND THE EDGES OF EACH OBJECT, AS HE FELT IT WITHOUT SEEING
IT, AND HE CORRECTLY IDENTIFIED ALL EIGHT OF THE ITEMS IN
THE ARRAY,

ON THE SECOND SET OF OBJECTS, WHICH WERE GEOMETRIC
SHAPES MADE OF CARDBOARD, B AGAIN WAS VERY VERBAL AND TALKED
THROUGHOUT THE TASK. AGAIN, HE TRIED TO NAME ALL THE SHAPES
AS HE FELT THEM. HE KNEW THE NAMES FOR TRIANGLE AND CIRCLE
AND CALLED THE SEMICIRCLE WITH NOTCHED CHORD "TEETH", THE
RING "A DOUGHNUT", AND THE ELIPSE "A ciRrRcLE". WHEN HE couLD
NOT THINK OF AN APPROPRIATE NAME, HE WOULD sAY "THiIs ONE" As
HE POINTED TO AN ITEM IN THE ARRAY, BUT HE ALWAYS ACCOMPANIED
HIS POINTING GESTURE WITH SOME VERBAL RESPONSE. ALTHOUGH B
INCORRECTLY IDENTIFIED TWO OF THE EIGHT SHAPES IN THIS SET,
HE APPEARED VERY CONFIDENT AS HE FELT EACH ITEM, AND HE MADE
HIS SELECTIONS SWIFTLY AND SURELY,

ON THE THIRD SET OF SHAPES IN THE HAPTIC PERCEPTION
TASKS, B's BEHAVIOR CHANGED NOTICEABLY, HE NO LONGER MADE
ANY VERBAL RESPONSES BUT SEEMED TO BE FOCUSING HIS FULL AT~
TENTION AND CONCENTRATION ON A VERY THOROUGH TACTILE AND

STEREOGNOSTIC EXPLORATION OF EACH SHAPE, UsING HIS FINGERTIPS,



71

HE CHECKED OUT BOTH THE EDGES OF THE FIGURE AND ITS SURFACES
AND HIS CONCENTRATION PAID OFF AS HE CORRECTLY IDENTIFIED
SEVEN OUT OF THE EIGHT ITEMS,

ON THE FOURTH AND FINAL SET OF SHAPES WHICH WERE THE
MOST COMPLEX AND LEAST FAMILIAR, B HAD GREATER DIFFICULTY
WITH IDENTIFICATION BY TOUCH, IDENTIFYING ONLY FOUR OUT OF
THE EIGHT CORRECTLY., HE EXPLORED EACH SHAPE IN THIS SET
MORE HESITANTLY AND LESS THOROUGHLY, HE USED HIS FINGERTIPS
THROUGHOUT THE EXPLORATION, BUT OFTEN HE DID NOT RETURN TO
HIS STARTING POINT IN THE EXAMINATION, THEREFORE NOT COM~-
PLETING A SYSTEMATIC EXPLORATION WHICH WOULD HAVE LEAD TO A
CORRECT IDENTIFICATION.

His OVERALL PERFORMANCE ON THE SET OF HAPTIC PERCEP-
TION TASKS WAS JUDGED TO BE AT STAGE 3.

ON THE TASKS OF LINEAR ORDER, B PERFORMED AGAIN AT
THE STAGE 3 LEVEL. WHEN HE WAS ASKED TO SORT THE BEADS BY
COLOR, HE SELECTED THE SAME SHAPE AND COLOR AND THEREFORE
DID NOT USE ALL THE BEADS, WHEN HE WAS TOLD THAT HE SHOULD
USE ALL THE BEADS AND SORT ONLY BY COLOR, HE WAS ABLE TO DO
SO AND LATER COULD SORT ONLY BY SHAPE WHEN ASKED,

AgaiNn, B wAS VERY VERBAL DURING THE LINEAR ORDER
TASKs, WHEN HE WAS ASKED TO DUPLICATE A MODEL WITH BEADS ON
A ROD, HE DID SO WITH NO HESITATION, BUT HE NAMED THE COLOR
OF EACH BEAD BEFORE HE PLACED IT ON THE ROD, WHEN HE WAS
ASKED TO PLACE THE BEADS ON HIS ROD IN REVERSE ORDER FROM

THE MODEL, HE DID NOT DO SO BUT AGAIN DUPLICATED THE MODEL.



72

B WAS ABLE TO TRANSPOSE THE PATTERN FROM A CURVED
MODEL TO A STRAIGHT ROD WITH NO HESITATION AND NO DIFFICULTY.
HE DID NOT ATTEMPT TO STRAIGHTEN THE CURVED MODEL TO ACCOM~
PLISH THE TASK NOR DID HE DO SO TO CHECK HIS WORK AFTER IT
WAS COMPLETED AS SOME SUBJECTS DID.,

ON THE CLOTHESLINE TASKS, THE SECOND SECTION OF
LINEAR ORDER, B couLD IDENTIFY ALL OF THE PIECES OF CLOTHING
USED EXCEPT THE SKIRT WHICH HE CALLED A DRESS. HE wAs ABLE
TO DUPLICATE ON HIS OWN CLOTHESLINE THE SEQUENCE OF CLOTHES
ON THE MODEL LINE BOTH WHEN HIS LINE WAS PLACED DIRECTLY BE~-
LOW THE MODEL AND WHEN IT WAS PLACED TO ONE SIDE.

HE WAS ABLE TO REMOVE THE CLOTHES FROM THE LINE IN
REVERSE ORDER BUT WAS UNABLE TO NAME THE ORDER OF THE CLOTHES
IN THE CLOTHES BASKET BY REFERRING TO THE MODEL., HE ALTER-
NATED BETWEEN LOOKING AT THE BASKET AND LOOKING AT THE MODEL,
AS HE RANDOMLY NAMED THE ITEMS OF CLOTHING., HE APPEARED TO
BE USING THE MODEL ONLY AS A MEMORY AID IN RECALLING THE
NAMES OF THE VARIQUS PIECES OF CLOTHING IN THE BASKET; HOW=~
EVER, THE RANDOM ORDER OF HIS NAMING INDICATED THAT HE DID
NOT RELATE THE ORDER IN THE BASKET TO THE ORDER OF THE MODEL,

A FURTHER DISCUSSION OF HOW OTHER CHILDREN PERFORMED
ON THIS TASK WILL BE DESCRIBED IN A LATER PART OF THIS CHAP-
TER.

Bfs STAGE 2 PERFORMANCE ON THE TWO TASKS OF CONSER-
VATION OF QUANTITY, BOTH DISCRETE AND CONTINUOUS, WAS SLIGHTLY

BEHIND HisS STAGE 3 PERFORMANCES ON ALL OTHER TASKS, THE
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RESEARCHER DOES NOT ASSUME, HOWEVER, THAT THIS SLIGHT DECALAGE
ON THE CONSERVATION TASKS ALTERS THE BASIC ASSUMPTION THAT
COMMON COGNITIVE STRUCTURES UNDERLIE PERFORMANCES ON ALL
SEVEN SETS OF TASKS, ACCORDING TO THE PIAGETIAN LITERATURE,
YOUNG CHILDREN OF B'S AGE ARE ONLY GRADUALLY ACHIEVING SOME
DEGREE OF DECENTRATION AND ARE SLOWLY BECOMING ABLE TO SEPA-
RATE THE INFRALOGICAL FROM THE LOGICAL AS THEY MOVE TOWARD
HIGHER LEVELS OF DECENTRATION AND COMPENSATION LEADING
FINALLY TO OPERATIONAL THOUGHT. THIS GRADUAL AND STILL IN~
COMPLETE EMANCIPATION FROM THE SEDUCTIONS OF IMMEDIATE PER-
CEPTION MAY ACCOUNT FOR THE FACT THAT SOME CONTEXTS SEEM TO
PROVIDE GREATER RESISTANCE TO THE DECENTERING PROCESS THAN
OTHERS., THIS MAY EXPLAIN THE DECALAGE IN CONSERVATION.

B's INDIVIDUAL PERFORMANCES ON THESE TASKS PROVIDE
INTERESTING AND ILLUSTRATIVE EXAMPLES OF SEVERAL IMPEDIMENTS
THAT STAND IN THE WAY OF THE ACHIEVEMENT OF CONSERVATION OF
QUANTITY BY YOUNG CHILDREN,

ON THE CONSERVATION OF DISCRETE QUANTITY TASK, B was
ABLE TO CONSTRUCT A SET WITH POKER CH!PS EQUI VALENT TO THE
EXAMINER'S SET BY COUNTING THE NUMBER IN THE EXAMINER'S SET
AND PUTTING DOWN THE SAME NUMBER IN HIS OWN. HOWEVER, EVEN
THOUGH HE COUNTED, HE STILL PLACED EACH ELEMENT IN HIS SET
EXACTLY BESIDE EACH ELEMENT IN THE EXAMINER'S SET USING ONE
TO ONE CORRESPONDENCE.,

WHEN THE CHIPS IN THE EXAMINER'S ROW WERE SPREAD

APART, B salD THAT, "YOUR'S HAS MORE BECAUSE IT'S LONGER."
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AFTER THE CHIPS WERE RETURNED TO THEIR ORIGINAL POSITIONS,
B THOUGHT THAT THE SETS AGAIN WERE EQUAL, HE SAID THAT
"YES, THEY ARE THE SAME BECAUSE THEY ARE THE SAME LENGTH,"

WHEN THE EXAMINER STACKED ONE SET VERTICALLY TO SEE
WHETHER B WOULD THINK THAT THE SETS NOW HAD THE SAME QUAN-
TITY, B SAID THAT THE SET THAT WAS STACKED WAS SMALLER
"BECAUSE IT ONLY HAD ONE CHIP IN IT,"

B's RESPONSES ON THIS TASK REVEAL SEVERAL THINGS
ABOUT HIS PRESENT WAY OF THINKING. ALTHOUGH B CAN COUNT, HE
HAS NOT YET LEARNED TO USE COUNTING AS A THINKING TOOL AND,
THEREFORE, ALTHOUGH HE KNOWS BOTH ROWS OF CHIPS HAVE THE SAME
AMOUNT ORIGINALLY, HE DOES NOT USE COUNTING TO CHECK THE
QUANTITY WHEN THE APPEARANCES ARE CHANGED. ALSO, EVEN THOUGH
HE USED COUNTING TO MAKE HIS ORIGINAL SET, HE ALSO USED ONE
TO ONE CORRESPONDENCE (MATCHING HIS CHIPS TO THE EXAMINER'S)
AS A MORE CERTAIN CHECK ON THE EQUIVALENCE OF THE SETS.

THE FACT THAT B ALSO SAID THAT THERE WAS ONLY ONE
CHIP IN THE SET WHEN THE CHIPS WERE STACKED VERTICALLY AT~
TESTS TO THE FACT THAT COUNTING IS IN THE SERVICE OF THE
INFRALOGICAL CONCEPTS RELATING TO THE SET (LENGTH) RATHER
THAN TO THE LOGICAL/MATHEMATICAL RELATIONSHIPS,

ON THE CONSERVATION OF CONTINUOUS QUANTITY (sus-
STANCE) TASK, B SAID THAT WHEN THE EXAMINER'S BALL OF CLAY
WAS FLATTENED INTO A PANCAKE, "THE BALL IS BIGGER BECAUSE
YOUR'S 1s FLAT."

WHEN THE CLAY WAS RETURNED TO 1TS ORIGINAL SHAPE, B
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SAID THAT THE CLAY BALLS "ARE THE SAME BECAUSE THEY LOOK LIKE
TWO EYES," AGAIN REFLECTING A FOCUS ON APPEARANCES. As A
FINAL TEST OF CONSERVATION, THE CLAY IN ONE OF THE BALLS WAS
THEN ROLLED INTO A SNAKE AND B SAID THAT "THE SNAKE HAS MORE
CLAY BECAUSE IT 1S LONGER."

B'sS RESPONSES ON THE CONSERVATION OF QUANTITY TASKS
REFLECT A CHILD WHO IS STILL PERCEPTION BOUND AND IS ABLE TO
FOCUS ON ONLY ONE DIMENSION, HE HAS NOT YET MOVED INTO
STAGE 3 WHEN HE WILL BE ABLE TO MAKE SUCCESSIVE CENTRATIONS
AND TO FOCUS HIS ATTENTION ON MORE THAN ONE DIMENSION,

IN DESCRIBING THESE BEHAVIORS OF B, A FOUR-YEAR-OLD
BOY IN THIS STUDY, THE WRITER HAS TRIED TO RELATE THE PER~-
FORMANCES OF ONE REPRESENTATIVE SUBJECT IN AN ANECDOTAL WAY,
THIS WAS DONE IN ORDER TO IMPART THE FLAVOR OF THE UNIQUE
HUMAN RESPONSES THAT OCCUR IN ANY TESTING SITUATION AND PRO=-
VIDE AS MUCH INFORMATION AS THE MORE FORMAL DATA IF ALLOWED
TO EMERGE AND BE VALIDATED AS AUTHENTIC.

SEVERAL INTERESTING AND RECURRING PATTERNS OF RE-
SPONSE AMONG THE CHILDREN IN THE STUDY ALSO WERE NOTED AND
SHOULD BE MENTIONED AS A PART OF THE QUALITATIVE DATA,

ONE OF THE MOST INTERESTING AND INTRIGUING OF THESE
PATTERNS WAS OBSERVED DURING THE TESTS FOR HAPTIC PERCEPTION,
IN THIS TESTING SITUATION, DESCRIBED IN THE PRECEDING SECTION,
CHILDREN WERE PLACED BEFORE A BOX WITH ROUND HOLES ON EACH
SIDE SO THAT THE CHILD'S HANDS COULD BE PLACED THROUGH THE
HOLES, THE BOX WAS OPEN ON THE EXAMINER'S SIDE ONLY AND THE

EXAMINER COULD HAND OBJECTS OR SHAPES TO THE CHILD AND OBSERVE
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HOW THE CHILD EXAMINED THEM BY TOUCH WITHOUT THE CHILD HAVING
ANY VISUAL CONTACT WITH THE ITEM, A DUPLICATE SET OF OBJECTS
OR SHAPES WAS AVAILABLE TO THE CHILD FOR VISUAL EXAMINATION
AND, AFTER FEELING THE PROFFERED ITEM, THE CHILD WAS ASKED
TO POINT TO THE SAME ITEM IN THE VISUAL DiSPLAY,

ADULTS WHO WERE GIVEN THIS TASK WOULD FEEL THE OBJECT,
LOOK AT THE VISUAL ARRAY WHILE FEELING IT AGAIN, AND THEN COME
TO A DECISION BASED ON A COORDINATION BETWEEN WHAT WAS SEEN
VISUALLY AND WHAT WAS FELT KINESTHETICALLY. AT LEAST THAT IS
THE PROCEDURE USED BY HALF A DOZEN ADULTS WHO WERE OBSERVED.

THE MAJORITY OF SUCCESSFUL CHILDREN IN THE STUDY,
HOWEVER, DID NOT USE THIS PROCEDURE AT ALL, YET THEY IDENTI~-
FIED THE OBJECTS. INSTEAD, THEY LOOKED AT THE VISUAL ARRAY
ONCE AT THE BEGINNING OF THE TASK, THEN FELT EACH OBJECT OR
SHAPE AS IT WAS PRESENTED, THEN QUICKLY TURNED AND, WI!THOUT
SEARCHING, POINTED DIRECTLY TO THE ITEM IN THE VISUAL ARRAY.

IT WAS AS THOUGH THEY HAD A PHOTOGRAPH OF THE WHOLE
ARRAY IN THEIR HEADS WHERE THEY COULD USE IT FOR COMPARISON
WITH THE "FELT"™ ITEM AND ALSO USE IT TO GUIDE THEIR HAND WHEN
THEY WERE READY TO POINT TO THE SPECIFIC ITEM THAT HAD BEEN
FELT. THE MOST INTRIGUING THING ABOUT THIS WAS THAT AS THE
CHILD MOVED THROUGH THE TASK, THE ITEMS PRESENTED BECAME LESS
FAMILIAR (IRREGULAR SHAPES, DIFFERENT TYPES OF CROSSES IN THE
SAME ARRAY, ETC.), AND IT WAS DIFFICULT TO SEE HOW THE CHILD
COULD USE ANY TYPE OF VERBAL LABEL AS A MEMORY DEViICE, PER-
HAPS IT IS TRUE THAT MANY CHILDREN DO HAVE EIDETIC IMAGERY

AND THIS PARTICULAR TASK HAPPENED TO REVEAL |ITS PRESENCE,
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A SECOND INTERESTING ASPECT OF THE TESTING INVOLVED
A PORTION OF THE LINEAR ORDER TASK, IN THE THIRD PART OF
THIS TASK, THE CHILD WAS ASKED TO PUT CUT~OUT PAPER CLOTHES
ON A CLOTHES LINE THAT HAS BEEN DRAWN ON PAPER, AND TO PUT
THEM ON THE LINE IN EXACTLY THE SAME ORDER AS THE CLOTHES ON
A MODEL LINE ABOVE,

THE CHILD THEN WAS ASKED TO REMOVE THE CLOTHES FROM
THE LOWER LINE IN THE REVERSE ORDER FROM WHICH THEY HAD BEEN
PLACED ON THE LINE AND TO PILE THE CLOTHES IN A MINIATURE
WASH BASKET SO THAT EACH PIECE WAS PLACED ON TOP OF THE PRE~
VIOUS ONE, THE CHILD THEN WAS ASKED TO TELL THE EXAMINER
WHICH PIECE WAS ON THE BOTTOM OF THE BASKET, WHICH PIECE WAS
NEXT, ETC. ALTHOUGH THE UPPER CLOTHES LINE PROVIDED A PER-
FECT MODEL OF THE ORDER FOR THE CHILD, THE YOUNGER CHILDREN
NEVER THOUGHT OF LOOKING AT IT AND EIJTHER TRIED TO REMEMBER
THE ORDER OR ATTEMPTED TO PEEK INTO THE WASH BASKET TO SEE
THE ORDER, AND, IN BOTH INSTANCES, THEY WERE UNSUCCESSFUL,

WHAT WAS INTERESTING TO OBSERVE WERE THOSE CHILDREN
WHO RECOGNI!IZED THE UTILITY OF THE MODEL BUT FELT THAT SOMEHOW
IT WAS WRONG TO USE IT. THEY WOULD CAST SURREPTITIOUS GLANCES
TOWARD IT WHEN THEY THOUGHT THAT THE EXAMINER WAS NOT LOOKING
OR WOULD ACT LIKE THEY WERE LOOKING INTO THE BASKET WHILE
GLANCING FURTIVELY AT THE MODEL. ONLY ONE CHILD LOOKED DI~-
RECTLY AT THE MODEL AND VERBALIZED THE FACT THAT THE MODEL
GAVE THE CLUE TO THE ORDER., SINCE THESE CHILDREN ARE IN A
SCHOOL SETTING WHERE CHILDREN ARE FREE TO GET INFORMATION

FROM A VARIETY OF SOURCES; INCLUDING OTHER CHILDREN, TEACHERS,
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VISITORS, ETC,, IT SEEMED SURPRISING TO THIS OBSLCRVER THAT
THIS REACTION OCCURRED IN THE MAJORITY OF CHILDREN WHO UN-
DERSTOOD THE VALUE OF THE MODEL, MAYBE IT WAS AS ONE CHILD
SAID WHO, AFTER THE TESTING WAS OVER, "CONFESSED" TO LOOKING
AT THE MODEL, "IT UUST SEEMED TOO EASY THAT WAY TO BE RIGHT,"
THE PURITAN ETHIC STILL LIVES!

ANOTHER OBSERVATION CONCERNS THE CHILD'S ABILITY TO
ORAW A PICTURE AT A MOMENT'S NOTICE, IN THE PROTOWRITING
TASKS THE CHILDREN ARE GIVEN A MAGIC MARKER AND A LARGE SHEET
OF WATER COLOR PAPER AND ASKED TO DRAW A PICTURE FOR THE EX-
AMINER, MOST CHILDREN WOULD CHOOSE A MARKER AND BEGIN IMME=-
DIATELY AND THE EXAMINER WOULD STOP THEM JUST BEFORE THEY PUT
MARKER TO PAPER AND ASK I|F THEY KNEW WHAT THEY WERE GOING TO
DRAW OR |F THEY WERE GOING TO DECIDE AFTER THEY BEGAN. MANY
OF THE YOUNGER CHILDREN SAID THAT THEY WOULD DECIDE AFTER
THEY BEGAN DRAWING, SOME CHILDREN SAID THAT THEY KNEW BUT
THEY WOULD NOT TELL, AND OTHERS IMMEDIATELY SAID WHAT THEIR
PICTURES WERE TO BE., WHAT SURPRISED THIS OBSERVER WAS THE
ALACRITY WITH WHICH THE CHILDREN ENTERED INTO THE PROCESS OF
DRAWING A PICTURE. ONLY ONE OR TWO OF THE OLDEST CHILDREN
REFLECTED FOR A FEW MINUTES BEFORE THEY BEGAN, FOR THE REST,
IT WAS AS THOUGH THEIR MINDS WERE BURSTING WITH IDEAS TO PUT
ON PAPER, AND THEY WERE DELIGHTED WITH THE OPPORTUNITY TO
CREATE, THIS OBSERVER ALSO WAS SURPRISED AT HOW SUCCESSFUL
THE CHILDREN WERE IN THINKING OF APPROPRIATE T!TLES FOR THEIR
PICTURES AFTER THEY WERE COMPLETED., TITLES LIKE "SpPrRnG" AND

"Penc™ NOT ONLY REFLECTED THE CHILD'S PROTOWRITING ABILITY,
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BUT ALSO REFLECTED THE ABILITY TO DEPICT AN IDEA OR CONCEPT
RATHER THAN JUST NAMING AN OBJECT OR A PERSON,

AFTER THE TESTING WAS COMPLETED, THE RESEARCHER IN-
TERVIEWED CHILDREN AMD ASKED THEM HOW THEY KNEW WHAT LETTERS
TO USE WHEN THEY WERE WRITING, THE ANSWERS WERE INTERESTING
AND REVEALING BECAUSE THEY DEMONSTRATED AGAIN THE LACK OF
CONSCIOUSNESS ON THE PART OF MOST YOUNG CHILDREN REGARDING
ACTIVITIES IN WHICH THEY ARE INVOLVED.

THE YOUNGEST WRITERS WHO WERE INTERVIEWED SAID THAT
"THEY JUST KNEW'" WHAT LETTERS TO USE IN WRITING A WORD., Two
CHILDREN AT A MORE ADVANCED WRITING LEVEL SAID THAT THEY
LISTENED FOR THE SOUNDS AND THEN WROTE THE LETTERS FOR THESE
SOUNDS; HOWEVER, WHEN THEY WERE ASKED HOW THEY HAD LEARNED
WHICH LETTERS STOOD FOR WHICH SOUNDS, THEY EITHER SAID "My
MOTHER TOLD ME'™ OR THEY DID NOT KNOW HOW THEY HAD LEARNED,
EVEN THOUGH THERE ARE MANY ACTIVITIES FOR THAT PURPOSE IN
THEIR SCHOOL.

A SIX-YEAR-OLD BOY SAID THAT BEFORE HE WROTE, HE
THOUGHT OF AN IDEA THAT HE WANTED TO WRITE ABOUT, THEN HE
THOUGHT OF THE WORD TO USE, THEN THE LETTERS TO MAKE THE
WORDS, HOWEVER, HE WAS AS UNCERTAIN AS THE OTHERS ABOUT HOW
HE HAD LEARNED HIS SKILLS AND SAID THAT HE THOUGHT HE HAD
LEARNED WHEN HE WAS VERY LITTLE AND SO HE COULDN'T REMEMBER.,

ALL THESE OBSERVATIONS INDICATE THAT TO EVALUATE
TESTING OF CHILDREN ADEQUATELY IT 1S AS IMPORTANT TO UNDER~-

STAND WHAT THEY ARE THINKING AS TO RECORD HOW THEY RESPOND.



CHAPTER 1V
DISCUSSION

THE RESULTS OF THIS STUDY SUGGEST THAT THE PROGRES-
SION OF STAGES OF DEVELOPMENT IN PROTOWRITING (INVENTED
SPELLING) PROVIDES AN ANALOGUE MODEL OF THE HISTORICAL DE-
VELOPMENT OF WRITING IN HUMANS, THIS SPONTANEOUS REPLAY OF
AN HISTORICAL INVENTION IS NOT PRESUMED TO BE THE RESULT OF
A PREDETERMINED BEHAVIORAL PROGRAM, RATHER, PROTOWRITING
OCCURS IN RESPONSE TO ENVIRONMENTAL INPUT AS AN ADAPTIVE
BEHAVIOR CREATED FROM TWO PREVIOUSLY ADAPTIVE BEHAVIORS,
SPOKEN LANGUAGE AND GRAPHIC REPRESENTATION. THIS SCENARIO,
IT APPEARS, 1S VERY SIMILAR TO ONE THAT INITIALLY LED OUR
ANCESTORS INTO WRITING.,

THE PLASTICITY OF BEHAVIOR, WHICH IS CHARACTERISTIC
OF MODERN HUMANS AND WHICH ALLOWS FOR A WIDE RANGE OF DIVERSE
OUTCOMES, IS AN ADAPTIVE RESPONSE THAT SEEMS TO HAVE EVOLVED
AT LEAsT |,000,000 YEARS AGO., IN A SENSE, HUMAN INFANTS ARE
BORN VERY MUCH UNFINISHED., |T HAS BEEN POINTED OUT BY AN-
THROPOLOGISTS THAT SINCE PELVIC SIZE HAS BEEN LIMITED IN
HUMAN EVOLUTION TO ACCOMMODATE UPRIGHT STANCE AND BIPEDAL
LOCOMOTION, MUCH BRAIN DEVELOPMENT MUST OCCUR AFTER BIRTH,

THE HUMAN BRAIN AT BIRTH HAS REACHED LESS THAN ONE-QUARTER

80
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OF ITS EVENTUAL SIZE WHEREAS MONKEYS ARE BORN WITH THREE
QUARTERS OF THEIR TOTAL BRAIN VOLUME ALREADY OEVYELOPED., THE
BABY'S BRAIN IS A FETAL BRAIN AND ITS CONTINUING DEVELOPMENT
MUST OCCUR AFTER BIRTH THROUGH INTERACTIONS WITH THE ENVIRON=-
MENT.

JEAN PIAGET HAS CHRONICLED THE INTELLECTUAL DEVELOP=-
MENT OF THE CH!LD FROM BIRTH THROUGH ADOLESCENCE AND HAS
GIVEN AN ACCOUNT OF THE RESPONSE OF THE DEVELOPING HUMAN
ORGANISM TO INTERACTIONS WITH THE HIGH PROBABILITY ENVIRON=-
MENT THAT WILL BE ENCOUNTERED. THIS ENVIRONMENT, THOUGH
APPEARING IN OUTWARDLY DIVERSE FORMS, WILL PROVIDE GENERAL
TYPES OF EXPERIENCES REQUIRED BY THE CHILD FOR CONTINUING
DEVELOPMENT, JEAN PIAGET, BASING HIS IDEAS UPON FIFTY YEARS
OF OBSERVATION AND RESEARCH, HAS CONCLUDED THAT THE CHILD
ORGANIZES EXPERIENCES THROUGH COGNIT!IVE STRUCTURES THAT
CHANGE AND DEVELOP AS THE CHILD MATURES AND INTERACTS WITH
THE WORLD. THESE ORGANIZING STRUCTURES DEVELOP OQOUT OF THE
CHILD'S OWN ACTIONS AND BECOME INTERNALIZED SYSTEMS OF THINK~
ING AND BEHAVING. SUCH COGNITIVE STRUCTURES, BECAUSE THEY
ARE ADAPTATIONS OF THE ORGANISM, CANNOT BE PRESENTED TGO THE
CHILD READY-MADE THROUGH LANGUAGE OR ANY OTHER MEANS, BUT
MUST BE CONSTRUCTED BY THE CHILD THROUGH HIS OWN ACTIVITIES,
THE STRUCTURES CREATED ESSENTIALLY INVOLVE LOGICAL~MATHEMAT~
JCAL RELATIONS OF INCLUSION, ORDER, AND CORRESPONDENCE, AND
INFRALOGICAL RELATIONS DEALING WITH SPACE AND TIME.

ANTHROPOLOGIST Sue ParkerR (1981), wHO HAS STUDIED
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CHILDHOOD DEVELOPMENT EXTENSIVELY, HAS CONCLUDED THAT THE
HUMAN ORGANISM IS VERY ACTIVE IN EVOKING INPUTS FROM THE
ENVIRONMENT THAT ARE ESSENTIAL FOR ITS OWN TRANSFORMATIONS,
PARKER FINDS IT DIFFICULT TO BELIEVE THAT SUCH COMPLEX,
HIGHLY ELABORATED SYSTEMS AS LANGUAGE OR INTELLIGENCE CdULD
HAVE RISEN BY CHANCE IN ANY INDIVIDUAL OR IN ANY SPECIES,
RATHER, PARKER BELIEVES THAT COMPLEX ADAPTIVE STRUCTURES ARE
ALWAYS THE PRODUCT OF DIRECTIONAL SELECTION ACTING OVER MANY
GENERATIONS., No HIGHLY ORGAN!IZED SYSTEM CAN EXIST AGAINST
RANDOM DISORGANIZING FORCES, ACCORDING TO PARKER, UNLESS IT
IS MAINTAINED BY SOME CONSISTENT FORCE,

PARKER BELIEVES THAT SUCH A CONSISTENT FORCE 1S
BUILT INTO EACH MEMBER OF THE SPECIES MAKING THE CHILD AN
ACTIVE PARTICIPANT IN GENERATING AND PROVOKING THE INPUTS
NECESSARY FOR ITS OWN DEVELOPMENTAL TRANSFORMATIONS, THE
CHILD, ACCORDING TO PARKER, NOT ONLY IS GENETICALLY PRIMED
TO ELICIT AND EVOKE NECESSARY INPUT FROM THE ENVIRONMENT,
BUT, RECENT RESEARCH SUGGESTS, THAT COOPERATING ADULTS ARE
ALSO GENETICALLY PRIMED TO RESPOND TO THE CHILD'S BEHAVIORS
IN PARTICULAR WAYS THAT PROVIDE STRUCTURE AND PATTERN TO THE
INTERCHANGE,

PARKER'S IDEAS SEEM TO BE CONSONANT WITH ELIZABETH
BATES'!' VIEW THAT NEW SYSTEMS OF HUMAN BEHAVIOR CAN OCCUR
AND REOCCUR OUT OF THE FORTUITOUS COMBINATIONS OF OLD SYS~-
TEMS UNDER SIMILAR ENVIRONMENTAL CONSTRAINTS WHILE REQUIRING

LITTLE GENETIC CHANGE,



PARKER AND BATES BOTH STRESS THE ACTIVL INVOLVEMENT
OF THE CHILD IN GENERATING THE DEVELOPMENTAL TRANSFORMATIONS
THAT LEAD THE CHILD TO REINVENT SUCH IMPORTANT ADAPTATIONS
AS LANGUAGE. IT IS THE BELIEF OF THE PRESENT WRITER, BASED
UPON THE RESULTS OF THIS STUDY, THAT PROTOWRITING (INVENTED
SPELLING) IS AN EXAMPLE OF JUST SUCH A TRANSFORMATION, HERE
THE CHILD, BY UTILIZING AVAILABLE INPUTS FROM THE ENVIRON-
MENT, BRINGS TOGETHER PREVIOUSLY WELL~PRACTICED BEHAVIORS
INTO A NEW CONFIGURATION AND CREATES A NEW AND MORE COMFLEX
ADAPTATION, WRITTEN LANGUAGE.

IT IS THIS WRITER'S CONCLUSION THAT THE CONSTRUCTION
PROCESS INVOLVED IN THE CHILD'S CREATION OF THE WRITTEN LIN~-
GUISTIC CODE OF THE CULTURE IS THE SAME PROCESS THAT Prager
HAS NOTED IN FOLLOWING THE DEVELOPMENT OF THE LOGICAL-MATHE-
MATICAL STRUCTURES., PIAGET HAS DESCRIBED THIS DEVELOPMENT
IN TERMS OF THE CHILD'S INTERACTIONS WITH OBJECTS OR PERSONS
IN THE PHYSICAL WORLD AND THE RELATIONS AMONG THESE OBJECTS
OR PERSONS THAT THE CHILD CREATES THROUGH HIS OWN ACTIONS.
THIS RESEARCHER CONTENDS THAT THE ANALYSIS WHICH THE CHILD
PERFORMS ON THE SPOKEN LANGUAGE OF THE CULTURE AND THE
TRANSFORMATIONS INVOLVED IN THE ULTIMATE MAPPING OF THIS
LANGUAGE ONTO THE WRITTEN CULTURAL CODE CALLS INTO PLAY THE
SAME RELATIONSHIPS THAT PIAGET HAS DESCRIBED IN THE CHILD'S
INTERACTIONS WITH THE WORLD OF OBJECTS AND PEOPLE,

ALTHOUGH PIAGET HAS SAID LITTLE ABOUT THE DEVELOP-

MENT OF LITERACY IN CHILDREN, THE IMPLICATION IN SEVERAL OF
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His wrITINGS (1967, 1974) HAS BEEN THAT LANGUAGE, PRIOR TO
THE BEGINNING OF FORMAL THOUGHT IN ADOLESCENCE, IS PRIMARILY
FIGURATIVE RATHER THAN OPERATIVE IN NATURE; THAT IS, LANGUAGE
REPRESENTS (OR RE-PRESENTS) REALITY IN A STATIC WAY RATHER
THAN BEING AN INSTRUMENT THROUGH WHICH THE CHILD CAN TRANS~-
FORM REALITY, IN A DYNAMIC WAY, THUS LEADING TO THE CON-
STRUCTION OF ESSENTIAL COGNITIVE STRUCTURES,

PiageT (1969) HAS NOTED THAT THE CHILD'S LANGUAGE
USAGE REFLECTS HIS PRESENT LEVEL OF COGNITIVE FUNCTIONING,
BUT HE CITES EVIDENCE BY PSYCHOLINGUIST, HERMINE SINCLAIR,
DEMONSTRATING THAT TRAINING THE CHILD THROUGH LANGUAGE, CON~-
TRARY TO PREVALENT OPINION, DOES NOT ALTER THE CHILD'S UNDER-
LYING COGNITIVE STRUCTURES.

Hans FurTH (1970), AN AMERICAN COLLEAGUE OF PIAGET'S,
HAS EXPRESSED THE VIEW, SEEMINGLY CONSONANT WITH PIAGET'S
OWN, THAT IT IS VERY DIFFICULT IN THE CHILD'S EARLY YEARS TO
MAKE READING AND WRITING AN ACTIVITY THAT WILL CHALLENGE THE
OPERATIVE CAPACITY OF THE CHILD. INSTEAD, ACCORDING TO
FURTH, EARLY EDUCATION USUALLY EMPHASIZES FIGURATIVE, LOW-
LEVEL, ASSOCIATIVE KNOWING,

THIS RESEARCHER AGREES WITH PI1AGET's AND FURTH'S As~
SUMPTIONS THAT THE ASSOCIATIVE TASKS UTILIZED IN TRADITIONAL
LANGUAGE INSTRUCTION AND IN EARLY READING AND WRITING METHODS
ARE BASICALLY FIGURATIVE IN NATURE AND DO NOT UTILIZE THE
CHILD'S GROWING OPERATIVE CAPACITIES. WHETHER THE APPROACH

IS LETTER TO SOUND (PHONICS METHOD), OR WRITTEN WORD TO



SPOKEN WORD (SIGHT WORD METHOD), THE TASK IS PRIMARILY ONE
OF ASSOCIATION AND MEMORIZATION RATHER THAN OF CONSTRUCTION.

IT IS THE CONCLUSION OF THIS WRITER THAT THE YOUNG
CHILD WHO IS ENGAGED IN PROTOWRITING IS INVOLVED IN A CREATIVE
PROCESS OF CONSTRUCTION AND TRANSFORMATION JUST AS SURELY AS
IF THE CHILD WERE INVOLVED IN ORDERING AND COMPARING OBJECTS
OR PARTICIPATING IN ANY OF THE OTHER ACTIVITIES RECOGNIZED
As OPERATIVE, ACTIVE LEARNING IN THE PIAGETIAN SENSE.

THE PRESENT RESEARCH HAS SOUGHT TO TEST BOTH THE AS-
SUMPTION THAT PROTOWRITING IS A NEW BEHAVIOR CREATED BY THE
CHILD FROM TWO PREVIOUSLY WELL~PRACTICED BEHAVIORS, SPOKEN
LANGUAGE AND GRAPHIC REPRESENTATION (DRAWING), AND THAT PRO-
TOWRITING IS A CONSTRUCTIVE PROCESS ANALOGOUS TO THE CON-
STRUCT!VE PROCESSES OBSERVED BY PIAGET IN THE INFRALOGICAL
AND LOGICAL DEVELOPMENT OF THE CHILD AND IS ORGANIZED BY THE
SAME UNDERLYING COGNITIVE STRUCTURES.,

TWo HYPOTHESES OR PREDICTIONS GENERATED BY THESE AS-
SUMPTIONS WERE TESTED IN THIS STUDY. THE FIRST WAS THAT
THRESHOLD LEVELS IN EACH OF THE TWO PREREQUISITE BEHAVIORS,
SPOKEN LANGUAGE AND GRAPHIC REPRESENTATION, MUST BE ATTAINED
BEFORE PROTOWRITING COULD OCCUR., THESE THRESHOLD LEVELS WERE
DERIVED FROM DATA OBTAINED FROM RESEARCH ON CHILDREN'S DRAW-
INGS AND ON LINGUISTIC DEVELOPMENT.,

THE DATA GENERATED BY THE RESEARCH SUPPORTED THIS
PREDICTION. ALL SUBJECTS, WITH A SINGLE EXCEPTION, WHO WERE

AT THE THRESHOLD LEVEL OR BELOW IN PROTOWRITING (STAGES | OR
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2) SCORED ABOVE THE PROTOWRITING LEVEL IN LINGUISTIC DEVELOP-
MENT (SEGMENTATION) AND IN DRAWING, IN THIS ONE CASE, THE
SUBJECT SCORED ABOVE PROTOWRITING IN LINGUISTIC DEVELOPMENT
BUT AT THE SAME STAGE AS PROTOWRITING IN DRAWING.,

IN THE MULTIPLE REGRESSION ANALYSIS, LINGUISTIC DE~-
VELOPMENT (SEGMENTATION) AND DRAWING WERE THE TWO INDEPENDENT
VARIABLES THAT WERE MOST PREDICTIVE OF THE DEPENDENT VARIABLE,
PROTOWRITING, AGAIN ATTESTING TO THE STRONG RELATIONSHIP BE-
TWEEN THE PREDICTED PREREQUISITE BEHAVIORS AND PROTOWRITING.

THE SECOND PREDICTION TESTED IN THIS STUDY WAS THAT
THE APPEARANCE AND SEQUENCE OF STAGES IN PROTOWRITING SHOULD
COINCIDE WITH THE APPEARANCE AND SEQUENCE OF STAGES EVIDENCED
IN PIAGET'S INFRALOGICAL AND LOGICAL TASKS SINCE THE DI!FFER-
ENT BEHAVIORAL COMPETENCIES ARE ASSUMED TO SHARE UNDERLYING
COGNITIVE STRUCTURES.

IN GENERAL, THE RESEARCH DATA ALSO SUPPORT THIS SEC-
OND PREDICTION, CORRELATIONS AMONG ALL SEVEN VARIABLES WERE
SUBSTANTIAL, AND, WITH ONE EXCEPTION, PERFORMANCE SCORE MEANS
FOR ALL GROUPS AND ON ALL TASKS WERE APPROXIMATELY EQUAL TO
OR ABOVE PERFORMANCE SCORE MEANS ON PROTOWRITING/INVENTED
SPELLING, SUPPORTING THE RESEARCHER'S CONTENTION THAT COMMON
COGNITIVE STRUCTURES UNDERLIE PERFORMANCE ON THESE D|VERSE
TASKS.,

THE PERFORMANCE SCORE MEANS OF FOUR~YEAR-OLD FEMALES,
HOWEVER, DID NOT SUPPORT THE PREDICTION. PERFORMANCE SCORE

MEANS ON THE CONSERVATION OF DISCRETE QUANTITY WERE AT
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APPROXIMATELY THE SAME LEVEL AS PERFORMANCE SCORE MEANS FOR
PROTOWRITING/INVENTED SPELLING FOR THIS GROUF., OSCORES FOR
CONSERVATION OF CONTINUOUS QUANTITY WERE WELL BELOW THOSE FOR
PROTOWRITING/ INVENTED SPELLING, HOWEVER, AND THE TWO CONSER-
VATION SCORES WERE SUBSTANTIALLY BELOW ALL TASK SCORES EXCEPT
PROTOWRITING/INVENTED SPELLING FOR FOUR~YEAR-OLD FEMALES.

THIS EXCEPTION MAY INDICATE EXPERIMENTAL ERROR OR IT
MAY REFLECT SEX-RELATED DIFFERENCES LEADING TO AN ACCELERA=~
TION OF DEVELOPMENT IN TASKS RELATED TO CERTAIN MODALITIES
AND UTILIZING PARTICULAR CONTEXTS POSSIBLY MORE FAVORABLE TO
YOUNG FEMALES' INTERESTS THAN TO MALES, WHATEVER THE REASON,
THE RESEARCHER DOES NOT BELIEVE THAT THIS EXCEPTION NEGATES
THE HYPOTHESIS THAT PROTOWRITING/INVENTED SPELLING AND THE
INFRALOGICAL AND LOGICAL TASKS USED IN THIS STUDY ARE DEPEN-
DENT UPON THE SAME UNDERLYING COGNITIVE STRUCTURES,

THE PRESENCE OF SUCH UNDERLYING COGNITIVE STRUCTURES
THAT ARE REQUIRED FOR PERFORMANCE AT PARALLEL LEVELS OF DE-
VELOPMENT ON THE VARIOQUS TASKS IN THIS STUDY MAY OFFER THE
POSSIBILITY BUT NOT YET THE NECESSITY FOR THIS PERFORMANCE,

SUBJECTS MAY NOT ALWAYS PERFORM AT THEIR HIGHEST PO~
TENTIAL ON PARTICULAR TASKS OR, CONVERSELY, SUBJUECTS MAY AP-
PEAR TO PERFORM AT HIGHER LEVELS THAN THEIR ACTUAL COGNI!TIVE
DEVELOPMENT THROUGH EFFICIENT USE OF LOWER LEVEL CONCEPTS (FOR
INSTANCE, GIVING THE APPEARANCE OF CONSERVATION OF NUMBER
THROUGH THE EFFICIENT USE OF ONE~TO-ONE CORRESPONDENCE).

THESE PGCSSIBILITIES MUST ALWAYS BE CONSIDERED IN EVALUATING

YOUNG CHILDREN'S PERFORMANCES.,
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EpucATionAL IMPLICATIONS

THE VIEW THAT PROTOWRITING IS A SPONTANEOUS, OPERA-
TIVE ACTIVITY THAT LEADS YOUNG CHILDREN TO CONSTRUCT OR IN-
VENT THE CULTURE SPECIFIC WRITTEN CODE FOR THEMSELVES RATHER
THAN LEARNING IT ONLY READY-MADE AS AN ASSOCIATIVE, FIGURA-
TIVE ACTIVITY HAS MANY IMPLICATIONS. ONE IS THAT EACH YOUNG
PROTOWRITER BECOMES A LEXICOGRAPHER AND PROCEEDS THROUGH THE
PROGRESS | VE HISTORICAL STAGES FROM WRITING WITH PICTURES TO
THE USE OF THE COMPLETE PHONETIC AND SEMANTIC RULES AND DE-
VICES CONTAINED IN THE WRITTEN CODE OF THE CULTURE,

A SECOND IMPLICATION IS THAT THE UNDERLYING COGNI-
TIVE STRUCTURES NECESSARY FOR THIS BEHAVIOR TO OCCUR AS WELL
AS THE RANGE OF RESPONSES NEEDED TO MEET ENVIRONMENTAL DE-
MANDS ARE AVAILABLE TO ALL HUMANS., LACK OF LITERACY OCCURS,
ACCORDING TO THIS ;bDEL, WHEN () THE TASK OF TRANSLATING
THE SPOKEN CODE INTO A WRITTEN CODE HAS NOT BEEN DEMANDED
BY THE NEEDS OF A CULTURE, OR (2) THE "INVENTION" PROCESS
HAS NOT BEEN COMPLETED BY A PARTICULAR INDIVIDUAL IN A CUL-
TURE WITH A WRITTEN CODE. THIS LATTER POSSIBILITY HAS |M-
PORTANT RAMIFICATIONS FOR EDUCATION.

IN A RECENT BOOK WHICH IS A CHRONICLE OF HER YOUNG
SON'S WRITING AND READING DEVELOPMENT OVER A SEVEN YEAR SPAN,
GLENDA Bissex (1980) TELLS uUs THAT PAUL AT AGE SIX THOUGHT
UP A CHICKEN AND EGG QUESTION, "WHICH COMES FIRST, WRITING

OR READING?" PauL, AN INVETERATE INVENTED SPELLER, WHO WAS,
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BY THEN, READING, DECIDED THAT WRITING CAME FIRST BECAUSE
HE SAID, "YOU HAVE TO HAVE LETTERS OR EVEN A PICTURE BEFORE
YOU CAN READ IT,"

ONE WONDERS, HOWEVER, IF CHILDREN WHO HAVE NEVER
HAD THE EXPERIENCE OF WRITING BEFORE READING WOULD HAVE
GIVEN THE SAME ANSWER OR EVEN BEEN ABLE TO FORMULATE THE
QUESTION. IN TWO STUDIES REPORTED BY JoHnN Downine (1973),
ONE IN WALES AND A SECOND IN ENGLAND, RESEARCHERS FOUND THAT
KINDERGARTEN AGE CHILDREN, WHEN QUESTIONED ABOUT THEIR UN-
DERSTANDING OF SUCH IMPORTANT COMPONENTS OF READING AS WORDS
AND SOUNDS, HAD LITTLE AWARENESS OF THE MEANING OF THESE
CONCEPTS AND EVIDENCED A GENERAL LACK OF ANY SPECIFIC EX-
PECTANCIES OF WHAT READING WAS GOING TO BE LIKE, WHAT THE
ACTIVITY CONSISTED OF, OR ITS PURPOSE,

IN A RELATED AREA, DOWNING, IN REPORTING ON A SURVEY
OF READING DISABILITY RESEARCH BY MAGDALEN VERNON, NOTES
VERNON'S CONCLUSION THAT THE BASIC CHARACTERISTIC OF READING
DISABILITY APPEARS TO BE COGNITIVE CONFUSION, ACCORDING TO
VERNON, THE CHILD WITH REAL LEARNING DISABILITY APPEARS
HOPELESSLY UNCERTAIN AND CONFUSED AS TO WHY CERTAIN SUC-
CESSIONS OF PRINTED LETTERS SHOULD CORRESPOND TO CERTAIN
PHONETIC SOUNDS IN worRDS. {Downing, 1973)

FOR THE CHILD WHO HAS COME TO READING THROUGH WRIT~
ING, IT SEEMS UNLIKELY THAT SUCH COGNITIVE CONFUSION WOULD
EXIST.

BUT CAN ALL CHILDREN COME TO READING THROUGH
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SPONTANEOUS WRITING? OR IS IT JUST THOSE CHILDREN WHO WOULD
LEARN TO READ EASILY ANYWAY WHO ENJOY PARTICIPATING IN THIS

CONSTRUCTIVE ACTIVITY?

SEVERAL RECENT ANECDOTAL ACCOUNTS GIVE US HOPE THAT
ALL CHILDREN, IF ENCOURAGED, CAN COME TO WRITING AND TO
READING IN THIS WAY, .

DonALD GRAVES, WHOSE INTEREST 1S TO TEACH YOUNG
CHILDREN TO WRITE CREATIVELY RATHER THAN TO READ, HAS GIVEN
US SOME INSIGHT INTO THE WILLINGNESS OF YOUNG CHILDREN TO
ENTER INTO THE PROCESS. HE TELLS ABOUT TWENTY-TWO FIRST
GRADE CHILDREN IN A VERMONT CLASSROOM WHO, ON THE FIRST DAY
OF SCHOOL IN THE FALL, WERE GIVEN WRITING MATERIALS AND
ASKED TO WRITE SOMETHING., ONLY TWO OF THEM SAID THAT THEY
DID NOT KNOW HOW; THE REST SAT DOWN AND WROTE, THEY COULD
NOT SPELL OR PUNCTUATE, ACCORDING TO GRAVES, AND SOME OF
THEM WERE NOT SURE OF ALL OF THE LETTERS OF THE ALPHABET,
BUT THEY ALL WROTE, THE CHILDREN'S TEACHER, MARY ELLEN
GIACOBBE, BELIEVES THAT CHILDREN COME TO SCHOOL KNOWING A
LOT MORE THAN WE THINK THAT THEY DO, AND SHE AGREES WITH
GRAVES THAT MOST SCHOOL SYSTEMS UNDERCUT WHAT KIDS CAN DO,
(BranDT, 1982)

Nancy RAINEY, A FIRST GRADE TEACHER IN THE OKLAHOMA
CiTy PuBLIC SCHOOLS, HAS USED CHILDREN'S DAILY STORY WRITING
IN HER CLASSROOM FOR SEVENTEEN YEARS AS A VEHICLE FOR LEARN-
ING TO WRITE AND TO READ., RAINEY EACH YEAR HAS A WIDE RANGE

OF ABILITIES IN HER CLASSROOM AND HER POPULATION INCLUDES
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MANY CHILDREN WHO COULD BE TERMED DISADVANTAGED, SHE MAIN-
TAINS THAT THROUGH WRITING ALL CHILDREN LEARN TO READ AND TO
WRITE CREATIVELY BY YEAR'S END, AND SHE HAS THE TEST SCORES
TO PROVE IT. HER CHILDREN'S READING SCORES CONSISTENTLY ARE
AMONG THE HIGHEST IN THE CITY SYSTEM, (PERSONAL COMMUNICATION)

AL THOUGH THESE SUCCESS STORIES PROVIDE SUPPORT FOR
A BELIEF IN THE NATURAL PROGRESSION OF THE CHILD'S LANGUAGE
DEVELOPMENT FROM SPEAKING TO WRITING TO READING, MUCH MORE
RESEARCH NEEDS TO BE DONE BEFORE ANY DEFINITIVE ANSWER CAN
BE GIVEN TO THE QUESTION OF WHETHER THIS PROCEDURE COULD
BECOME THE BASIS FOR WRITING AND READING PROGRAMS IN ScCHOOL
SETTINGS ON ANY WIDE SCALE,

THE NOTION THAT IT MIGHT BE POSSIBLE TO HARNESS A
NATURAL LEARNING PROCESS FOR EDUCATIONAL PURPOSES JUST AS
THE NEW BJIOTECHNOLOGY IS HARNESSING NATURAL BIOLOGICAL PRO-
CESSES FOR MEDICAL AND COMMERCIAL PURPOSES SURELY DESERVES
SERIOUS CONSIDERATION IN A CULTURE WHERE THE TREATMENT OF
READING FAILURES 18 AN EDUCATIONAL SPECIALTY AND WHERE HUGE
SUMS OF MONEY ARE SPENT EACH YEAR ON REMEDIAL READING PRO~-

GRAMS.

DIRECTIONS FOR FUTURE RESEARCH

THE GOAL OF THIS RESEARCH HAS BEEN TO TEST SOME
BASIC ASSUMPTIONS REGARDING THE GENESIS, SIGNIFICANCE, AND
DEVELOPMENT OF THE PHENOMENON OF PROTOWRITING (INVENTED

SPELLING) IN YOUNG CHILDREN.,
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THE STUDY IS SEEN AS AN IMPORTANT BUT INITIAL STEP
IN EXAMINING NATURAL LEARNING PROCESSES OF CHILDREN FROM
FOUR TO TWELVE YEARS OF AGE, AND TO INVESTIGATE WAYS 1IN
WHICH THESE NATURAL PROCESSES MIGHT BE FOSTERED AND WUTILIZED
BY THE EDUCATIONAL NETWORK OF HOME AND SCHOOL.

ALTHOUGH VERBAL APPROVAL IS GIVEN TO THE IMPORTANCE
OF INDIVIDUALIZING LEARNING EXPERIENCES FOR CHILDREN, IN
REALITY IND!VIDUALIZING USUALLY MEANS DIVIDING PRESELECTED
CONTENT MATERIAL INTO BITE-SIZE UNITS SO THAT IT CAN BE
SWALLOWED MORE EASILY AND LESS PAINFULLY BY CHILDREN,

JEAN PIAGET HAS GIVEN US AMAZING INSIGHTS INTO THE
THOUGHT PROCESSES OF THE DEVELOPING CHILD FROM BIRTH TO ADO-
LESCENCE, HE HAS PROVIDED US WITH AN AERIAL MAP OF THE COG~
NITIVE TERRAIN AND WITH DETAILED LOCAL MAPS IN PARTICULAR
AREAS, HE HAS NOT RELATED COGNIT!IVE DEVELOPMENT TO EDUCA-
TION OR TO LEARNING EXPERI{ENCES, EXCEPT IN A VERY GENERAL
WAY,

ALTHOUGH MANY EDUCATORS HAVE ATTEMPTED TO MAKE THE
CONNECTION BETWEEN PIAGET'S EPIGENETIC THEORY OF INTELLECTUAL
DEVELOPMENT AND EDUCATIONAL APPLICATIONS, THIS WRITER FEELS
THAT IN MOST CASES THEY HAVE BEEN UNSUCCESSFUL. EITHER THEY
HAVE FAILED TO UNDERSTAND PIAGET'S REVOLUTIONARY THESIS AND
HAVE SOUGHT, UNSUCCESSFULLY, TO FORCE HIS IDEAS INTO A BE~
HAVIORIST/LEARNING MOLE, OR THEY HAVE RECOGNIZED THE VALID~-
ITY OF PIAGET'S DEVELOPMENTAL PROGRESSION BUT HAVE TAKEN A

NATIVIST/MATURATIONAL VIEW AND HAVE NOT RECOGNIZED THE
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IMPORTANCE OF THE RECIPROCAL INTERACTIONS BETWEEN THE CHILD
AND THE ENVIRONMENT, IN EITHER CASE, THEY HAVE FAILED TO
SEE THE SIGNIFICANCE OF THE CHILD AS CONSTRUCTOR AND THE
IMPORTANCE OF THE ENVIRONMENT AND ITS COMPONENTS IN THIS
SELF-CONSTRUCTION PROCESS,

IT 1S THE CONTENTION OF THIS RESEARCHER THAT AN
ANTHROPOLOGICAL PERSPECT!IVE THAT SEARCHES OUT ANALOGIES BE-
TWEEN HUMAN EVOLUTION AND THE DEVELOPMENT OF THE INDIVIDUAL
CHILD OFFERS A PRODUCTIVE METHOD BY WHICH A PARTICULAR BE-
HAVIOR CAN BE EXAMINED AND THE DEVELOPMENTAL PROCESSES AND
ENVIRONMENTAL DYNAMICS LEADING TO THIS BEHAVIOR CAN BE UN~-
DERSTOOD MORE FULLY.,

UsING THIS METHOD, THIS STUDY OF PROTOWRITING TEN~-
TATIVELY HAS IDENTIFIED SOME PREREQUISITE BEHAVIORS FOR ITS
EMERGENCE, HAS SUGGESTED THAT PROTOWRITING IS AN OPERATIVE
RATHER THAN A FIGURATIVE ACTIVITY, AND HAS SHOWN THAT ITS
STAGES OF DEVELOPMENT ARE HIGHLY CORRELATED WITH STAGES OF
DEVELOPMENT IN P1AGeT's LOGICO—MATHEMATICAL/SPATIO—TEMPORAL
TASKS,

THE DATA GENERATED IN THIS STUDY PROVIDES IMPORTANT
INFORMATION ABOUT THE CHARACTERISTICS AND FUNCTIONS OF PRO-
TOWRITING AND SUGGESTS THAT THIS BEHAVIOR, BECAUSE OF ITS
RELATIONSHIP TO UNIVERSAL STAGES OF COGNITIVE DEVELOPMENT,
SHOULD BE UNIVERSAL IN CULTURES WHERE A WRITING SYSTEM EX-
1STS, SINCE THE PHENOMENON OF PROTOWRITING HAS BEEN OBSERVED

AND REPORTED IN ONLY A FEW CULTURES, SEVERAL QUESTIONS ARISE!
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I. CAN PROTOWRITING BEHAVIOR BE EVOKED AMONG CHILDREN
IN ANY CULTURE WITH A WRITTEN LANGUAGE?
2. WOULD THE SEQUENTIAL STAGES OF PROTOWRITING OBSERVED
IN ENGLISH BE IDENTICAL IN ALL ALPHABETIC LANGUAGES?
3. |Is THERE A DIFFERENCE IN THE COGNITIVE PROCESSES
INVOLVED IN LEARNING TO USE THE WRITTEN CODE IN A
HI1GHLY PHONETIC LANGUAGE LIKE SPANISH, IN A MORPHO-
PHONEMIC LANGUAGE LIKE ENGLISH, AND IN A LOGOGRAPHIC
LANGUAGE LIKE CHINESE; AND IF SO, WHAT ARE THESE
DIFFERENCES?
THESE QUESTIONS REQUIRE CAREFULLY DOCUMENTED ANSWERS
IF THE PROCESS OF LEARNING TO WRITE AND TO READ IN ANY LAN-
GUAGE 1S TO BE UNDERSTOOD FULLY,
A SECOND AREA OF FUTURE RESEARCH IS TO EXAMINE MORE
FULLY THE RELATIONSHIP OF PROTOWRITING TO READING. ALTHOUGH
RESEARCHERS AND TEACHERS HAVE PROVIDED EVIDENCE THAT PROTO-
WRITING DOES APPEAR TO BE A HIGHLY EFFECTIVE VEHICLE FOR
CARRYING THE CHILD INTO READING, A MORE DETAILED ANALYSIS
OF THE PROCESS 1S REQUIRED,
AN ANTHROPOLOGICAL APPROACH, WHOSE PURPOSE WOULD BE
TO TEASE OUT THE SOCIAL AND CULTURAL FACTORS THAT AFFECT
THE CHILD AND ENCOURAGE OR DISCOURAGE PROTOWRITING'S DEVEL-
OPMENT, WOULD SEEM APPROPRIATE FOR THE TASK.
IT SEEMS TO THIS WRITER THAT YOUNG CHILDREN OFTEN
ARE UNSURE OF THE PROPRIETIES AND THE CONVENTIONS OF THE

CULTURE AND ARE EASILY DISSUADED FROM AN ACTIVITY IF THEY
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SENSE THAT IT MAKES THEM APPEAR FOOLISH OR IGNORANT,

YOUNG CHILDREN ALSO WRITE ABOUT WHAT THEY FEEL, AND
IT OFTEN IS DIFFICULT FOR THEM TO SORT OUT THE DIFFERENCES
BETWEEN CORRECTION OF THEIR WRITING SKILLS AND REJECTION OF
THEIR IDEAS, TEACHERS WHO HAVE BEEN SUCCESSFUL IN FOSTERING
PROTOWRITING HAVE BEEN SENSITIVE TO THIS NEED, BUT A MORE
CAREFUL STUDY OF THIS FACTOR NEEDS TO BE MADE IF WE ARE TO
BE SUCCESSFUL IN LEARNING HOW TO PIGGYBACK EDUCATIONAL GOALS
ONTO THE CHILD'S NATURAL PROPENSITY FOR LEARNING.

A FINAL AREA FOR FUTURE RESEARCH OF INTEREST TO THIS
WRITER WOULD BE A STUDY OF THE DEVELOPMENT OF COGNI1ZANCE OR
CONSCIOUSNESS IN CHILDREN, ONE EVIDENCE OF THIS COGNIZANCE
WOULD SEEM TO BE THE DEVELOPMENT OF LINGUISTIC AWARENESS.
BuT Is LINGUISTIC AWARENESS THE PRODUCT OF A PHYSIOLOGICAL
OR A COGNITIVE DEVELOPMENT? DOES IT COME ABOUT, USUALLY
BETWEEN FOUR AND SIX YEARS OF AGE, BECAUSE THE CHILD HAS
GRADUALLY DEVELOPED THE NECESSARY AUDITORY DISCRIMINATION
TO BE ABLE TO HEAR DISCRETE SOUNDS IN HIS SPEECH? OR I8
THIS A COGNITIVE ABILITY, THIS ABILITY TO STEP BACK FROM
ONE'S OWN SPEECH AND ANALYZE I1T? THE PRESENT STUDY CERTAINLY
GIVES EVIDENCE THAT LINGUISTIC AWARENESS IS CLOSELY CORRE~-
LATED WITH THE LOGICO~-MATHEMATICAL STRUCTURES OF THINKING
MAKING 1T UNLIKELY TO BE THE OUTCOME OF AUDITORY DISCRIMIN~-
ATION ALONE, BUT IF COGNIZANCE, OF WHICH LINGUISTIC AWARE~-
NESS IS AN EXAMPLE, 1S PART OF THE CHILD'S DEVELOPING COGNI~

TIVE ABILITIES, IS IT EVIDENT IN OTHER AREAS OF THE CHILD'S
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LIFE, AND WMAT FORMS DOES IT TAKE? IS GENDER IDENTITY (cuL-
TURAL STEREOTYPES INCLUDED) A FART OF THE CHILD'S DEVELOPING
COGNIZANCE OF SELF, OR THE ABILITY TO BE THE NARRATOR OF A
STORY, OR THE ABILITY TO COMPARE TWO SETS OBJECTIVELY IN
MATH. THIS CERTAINLY WOULD BE AN INTERESTING QUESTION TO
PURSUE AND ONE THAT MIGHT GIVE US FURTHER INSIGHT INTO UNI-~
VERSAL NATURAL LEARNING PROCESSES,
IN HER BOOK ABOUT HER YOUNG SON'S JOURNEY INTO

LITERACY, GLENDA BISSEX WRITES,

IN LOOKING AT AN INDIVIDUAL HUMAN BEING IN THE ACT

OF LEARNING PARTICULAR THINGS, WE ARE ALSO SEEING

BEYOND THAT INDIVIDUAL AND BEYOND THE PARTICULAR HE

1S LEARNINGs WHAT DOES PauL'sS LEARNING TO WRITE AND

TO READ MEAN NOT JUST FOR CHILDREN'S LITERACY LEARN-

ING, NOT JUST FOR EDUCATION, BUT FOR UNDERSTANDING

OURSELVES AS HUMAN BEINGS? --- IN THE BROADEST

SENSE OF THE WORDS, "WRITING" (INCLUDING DRAWING)

AND "READING" (INCLUDING INTERPRETING VISUAL ASPECTS

OF THE WORLD BESIDES PRINT) ARE UNIVERSAL; AND LEARN-

ING TO WRITE AND READ SHARE IN THOSE BASIC PROCESSES

BY WHICH WE GROW AS HUMAN BEINGS, (Bissex, 1980, p., 200)

THE STUDY OF PROTOWRITING LIKE THE STUDY OF ANY

HUMAN BEHAVIOR BRINGS US A LITTLE CLOSER TO UNDERSTANDING
OURSELVES AND OTHERS. |IF WE COULD ALLOW OURSELVES THE FREE-
DOM OF A cHILD To "wRITE"™ IN BISSEx' SENSE, WHAT WE FEEL,

AND TO "INVENT" WHAT NEEDS INVENTING, WE ALL MIGHT BE CON-

SIDERED GENIUSES.,
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APPENDIX



INVENTED SPELLING

J. J., 5YRS, 2 MOS.,

WS AP N ATIM

TWS A LT RABT

HTH LITL RABTH

PLAS TH RAB S AD

J, J., 5 YRS, 2 MosS,.,

WASAPON A TIM TH WAS

A LE RABIT ANB

HE HABA
L, N., 5 YRs. 9 Mo0s., FEMALE
IM GOE T YMCA

N | GE SWME

N IWGT GMN

S. F., 6 YRs, 6 M0S., MALE

iT IS FUN TO PLA XIT

I L TO PLA SOR

J., R., 5 YrRs, 9 Mos., FEMALE
I WT FN SCAT

J, T., 6 YRS., FEMALE - FIRST

| WINT TO THE Z00
AND WINT TO FID THE

ANUMULS,

FEMALE = FIRST ATTEMPT

ONCE UPON A TIME
THERE WAS A LITTLE RABBIT
THE LITTLE RABBIT

PLAYS THE RABBIT IS SAD

FEMALE - SECOND ATTEMPT

ONCE UPON A TIME THERE WAS
A LITTLE RABBIT AND

HE THOUGHT QF EVERYTHING.

FIRST ATTEMPT

['m coINGg To YMCA
AND | AM GOING SWIMMING

AND | AM GOING TO GYMNASTICS

IT IS FUN TO PLAY EXIT

| LOVE TO PLAY SOCCER

| WENT TO FUN SKATE

ATTEMPT (READS BEAUTIFULLY)
| WENT TO THE Zzo0O
AND WENT TO FIND THE

ANIMALS,



Directions for Haptic Perception Task
Materials Needed:

1. Duplicate sets of common objects that are assumed to be familiar
by sight to the children and are present in the child’'s daily
environment. The objects for this group include a pencil, key,
scissors, spoon, comb, button thimble, and ring.

2. First set of shapes (with duplicates): triangle, circle, elipse,
semi~circle, semi-circle with notched chord, ring, irregular shape
with one hole, irregular shape with two holes.

3. Second set of shapes (with duplicates) square, rectangle,ring,
intertwined rings, regular triangle, curved triangle, cross,
4 pointed star.

4, Third'set of shapes (with duplicates); regular cross, Cross of
Lorraine, 4 pointed star, 6 pointed star, right-angled trapezium,
swastika, half-cross, half-swastika.

5. Box with holes at each end and an opening at the back so that the
child can feel objects with both hands without seeing them, and the
examiner can place and remove objects from the box and observe the
child’'s method of feeling the objects.

Procedures:

Beginning with the first set of materials, each set of objects or shapes
is presented to the child. One set of items is displayed for the child
while the duplicate of each of the items is placed in the box, one at a
time, by the examiner. The child then is asked to pick out the item that
s/he has touched in the box from the array that is displayed.

In working with the array of familiar objects, the child is asked to
point to each object in the array,as it is named, before any objects
are placed in the box. If the child cannot find a particular object in
the array when it is named, the examiner should point to the object for
the child and name it.

If the child cannot identify any object when named,it should be noted.

Beginning with the first set of shapes, the child also is asked to draw
the shape immediately after touching and choosing.

Children are presented with the materials in the order in which they are
listed above, beginning with the set of familiar objects. If children
are unable to recognize at least half of the items in any one category,
no further items will be presented and the testing will end.



Directions for Lincar Ocder Task

Materials Needed:

25 wooden beads of 4 colors and 3 shapes, selected so that 2 identical 9-

bead-sequences can be constructed.

Y

22 pieces of paper clothing (2-3 in. length) selected so that 2 identical
9 item '"washing lines'" can be made.

2 pieces of wire 15" long for stringing beads.

2 washing lines (a 12" black line drawn horizontally across a sheet of

paper).

Procedures:

l.Reproduction of Simple Linear Order

(a)

(b)

(c)

The child is shown a model consisting of 7-9 vari-colored beads
on a rod and is asked to place a similar set on another rod. Care
should be taken to insure that the child can recognize the
different colors and shapes of the beads by getting the child to
sort by color and shape before beginning. More beads should be
provided than needed so that the child must make a selection

even on the final bead.

The child now is asked to reproduce the beads on a second rod

in reverse order starting with the bead at the opposite end

(as directed by the tester) and then proceeding until the reverse
order is complete.

The child now is shown a new pattern on a circular model ( beads
on a heavy cord curved in a circle) and is asked to repeat this
pattern on a straight rod as in (a).

2.Tvo washing lines are presented, one placed 2 or 3 inches above the
other. Small pieces of washing are arranged to hang on the first line.

(a)

(b)

Loose pieces of the paper clothing are arranged in front of the
child. The child then is asked to hand the tester each piece

as it is called for, '"Please give me the red dress, the green
pants, etc. to assure that the child can distinguish between
the pieces. After this is done, the child is asked to place

the corresponding objects in the same order on the second
washline which is directly below the first.

If the child is able to place the objects on the line in the
exact order, the clothes then are removed from the two clothes
lines, and the lower line is placed about six inches to the
right of the upper line so that the two lines no longer are
aligned with each other. A new "line of washing'" then is placed
on the upper line and the child is asked to make an identical
line of clothes on the lower line. If the child attempts to
move the lower line directly under the model, the child is
asked if it is possible to place the clothes on the line with-
out moving the line, If the child is unable to do so, permission



(¢)

is given to move it and carry out the task as in (a).

A third task asks the child to remove the clothes from the
bottom line, in the reverse order from which they were placed,
and to pile the clothes in a miniature wash basket so that

each piece is placed on top of the previous one. The child
then is asked to tell the tester whick piece is on the bottom,
which piece is next, etc. The upper wash line provides a model
for the child to refer to, but the child's level of development
will determine if it is used for this purpose.



. . o A o - o ’ M.loeffler 1880
Child's Name Date :

Age : ' Examiner

Picture Drawing: i

{
Did child name picture in advance? - I yes, what

\

If child did not name picture in advance, did child name pictute while
drawing? If yes, what

l

Did child name picture after it was completed? If yes, what?
‘What grip did the child use in holding the marker?

Writing:
‘Could the child write his/her name on- the picture?

yere all the letters used in the name?

Were the letters in correct sequence?_-

'Did the child write first name only?

'Could child name the letters in his/her name or give any sounds?

Could child write or point to any other letters that s/he knew the name of
‘or the sound? List

When you asked child to label his/her picture what did s/he do?

‘Was child willing to try?

How successful was s/he?

Reproduce the child/s writing here

Could child write any other words with the movable letters?

What? )

Gremmar: Drawing:- Protowriting:
. . 1.

2. 2. 2.

3. 3. 3.

4. 4. . 4.

‘S, .

6!

7.
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