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Special Fast Wathematics Classes During School.-
Algebra Taught Quickly by College Professors '

' . to Fourth Through Seventh Graders
L Juliaa C.’Stanley® :
_HLJ%”M DMW '

We tried having‘a year of high-school algebra taught quickly to math—

\ ematically apt fourth- through seventH/graders. Principles and techniques

. \\ - '

were derived from three classes previously conducted at The Johns Hopkins
University with somewhat abler youths, Twelve boys and .12 girls wele
) ’,’ | two~hour seeeion each week, for a total of 37 hours. Twenty-one students
- &‘,‘ . . finished. .0n a standardized Algebra I test 18 of them ‘&cored between the
‘ ; 1-’ﬁ9th and 99.4th Aile of national eighth-grade norms ' Five beat e!grx
eighth-grade algebra student in the school. Quality of imstruction was
crucially important. Homogeneous grouping can be highly effective,
o Experimentation with a second—year algebra class is being carried out
\ T . during the 1974-75 school year. Progress.of a college~level fast- ‘“
calculus class is di cussed. Material concerning the Wolfson I-class'

. (Fox 1974{1: 62), especially their scores on the Differential Aptitude

k_Test, i¥ present/d in an appendix.

AN

¥

) Chapter 'VII of Daniel P. Keating (ed ),~Intellectual talent: Regearch

‘taught within their,school by mathematics professors of their own sex one o

-

and development, an lS—chapter volume to be published in the fall of‘l97J by

The Johns Hopkins University Press, Baltimore, Maryland 21218, in both paper-

)

i bound and hardjcover editions.

R lectual precocity, Vol. 1 of which is Matnematical talent: Discovery, de~

dsacription, and development (JHU Press, 232 page8,1~3 .95 paper and $10.00

’ .t -

/’clotn). . Y

This book will te Vol. 2 of Studies of intel-




) morning—-with three different rather highly selected groups of junior

© 6 of this'volume)

,talented in a large population of gtudents, mosat of whom ‘were seventh

This is the report of an initially successful attempt to develop
within a single school a program for teachihg algebra to mathematically-
apt students earlier and much faster an is usually done. In the
Study of Mathematically Brecocious You (SMPY)° we had tried such pro~

grams~outside of school hours——typically, two hours each Saturday e

high school boys and girls. -For detailed reports about these, see Fox

Appendix 2 of this chapter, -
(1974 11: 6]) / ox (chapg of this volume), and ‘George: and Denham (chapter

ALl three of these earlier efforts drew from the dost mathematically

eighth, or ninth graders. The primary criterion was, upper-lz mathemati—

\ .
cal’ reasoning~ability in two of -the programs. and approximateiy the upper .
2~3Z in the third Other -criteria, especial verbal and nonverbal

reasoning ability, were also used, ‘ )

? ¢

JAll three programs were completely under the control and supervision

3 . .
L]

3
of SMPY. None was - conducted on*school time. Arrangements for credit

)

add sccelerated placenent~in~mathematics were- worked out with the public

schools in which the students were enrolled but those schools did not .

1

prescribe the curriculhm, furnish the,teacher, superviae the iﬁstruc—'

Vo

tion, or prompt the students to work hsrder. .Iwo programs enrolled both

bsy and girls in the same cl;éses, wher uS‘cne\otner (Fox, chapter 9 of

this volume) was an exploratory study confined to girls.

f
-

Need to Try the Program within a Single Latee School . -

v
SMPY's role is to try out prograns in semi—laboratory settings, im-
/
prove them, and tnen see whether the principles and practices degeloped

. « ‘ g ¢

~




-

"

4

v
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,r\

can.be,used under more typical school conditions. .The most direct trans-

7 fer would be from programs on The Johns Hopkins University campus to & __-
.‘city or county scHool system that would operate special'fast~math‘ '
.’ classes on.Saturdays, in the late afterﬂoon, or evenings, theSebwould
. \. i
draw from the entire county or a sizable portion of it, rather than'
J‘ frou just one school, (Our’brograms havetinvolved more than one county

o

e

or city school system. Other things being equal, the larger the edu~

cational unit the more high=level talent is likely to be found and the

. . \

greater is the need.for special classes. ) . . - 7
; .
, In the fall of 1974 the Mon'tgomery County {(Maryland) public school .

T »

. system, situated north of tite District of Columbia, set up two such

. ’

classes on_a county~wide basis‘ these were taught by Joseph Wol£son.

He pioneered with ug “the first two coeducatibnal clesses, which we call

' -t

N
.« Wolfson l and Wolfscn II. Wolfson I was compl ted in Auguﬁt of 1973 .

and Wolfson II in August of 1974, See Fox (1974'[1 €]) and George and

'Denham: (chapter 6 of this‘volume),

.
‘

It also séemed desirable to try out modified Wolfson and Fox tech-

»

.

:niques in asingle SChOOIC. Fortunately, late in 1973 an opportunity to

'

v odo this arose, We wére approached by Leon L. Lerner, the seventh grade
guidance counselor of a kindergarten through ninth grade public school. . |,

and Executive Director of the B'nai B'ritn -Career and Counseling Services

in Baitimore. HaV1ng known of SMPY for some time, he suggested that we

¥

collaborate to sec up special first—year algebra classes in that school,

s two,hours per week for. the last half of the school year., We . ffered to,

help‘select the most’mathematically talented students in the fourth

.

. ‘V' through séventh grades, organize the classes, and find teachers for ,
’ I ‘

themo ¢ ¢ . ' S
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Ideally, it séemed to usg from Fox's work that there should be two -

-

separate classes, one for boys and the other for,girls, each with approx—

U

imately 20 studentq initially. The least able enrollees shpuld be Lo

'mathematically.talented enough to learn algebra fast and not get far
. ‘ ) ’ »
'behind the rest of the Students in his or her class. The classes would

¢ .

. be continued for . at least one and one-half years (i e., through June of
1975)‘under the school's sponsorship and partial control. .
Aﬁproval for the program was given by the school principal and

faculty. The ParentmTeacher Association (PTA) was involved in' the -

’

planning for thefclasses. This was desirable from the ,standpoint.of

4 4

genergl parental approval and .also, ‘as will be noted below, when decid- N

*

ing ‘how to fihance the classes. Parents of children considered for thec‘ N
~ g )

] . L

¢ -
program were met with several times,‘ SN

-
. * ~

" "'~ The Selection Process

-~

.-_Characteristicé'of the échool

’ ) Fs M

* _School R, as we shall designate it, is located in a rather affluent

resideatiai community within a large city and near several elite private
4

schools. It draws from the vicinity students for its kindergarten
. A .
through sixth grades, Many of the yoiiths in that area who come from_
¢ .

upper—socioeconomic—level homes attend private schools, however. J

Entering its seventh grade are students from approximately 63 differ~'

ent elemerftary schools ih the city. (This number varies radically from
. year to year, depending on pressures for racial integration.) The abler of .

these students sta only tyo
Ayears, however. the end of the eighth grade the more capable ‘students

transfer to the ninth-grade "A(dvanced)" college-preparatory curriculum

L

A .
in one of several public or private schools.
.

o . Enrollments in %he fourth through eighth grades of School R during the
- . . ' b

“x




- « ./ ) N / - ’
. . LS - .- 5
7\ ~. . . . . v é . ' :
- . academic year 1973-74 were 25 follows: fourt:h 7 3 fifth, 63 ; sixth, 68 ; e
: ‘ M . * L . ' 7, .Y
Lo seventh 370; and eight:h 360., . % - C -
U According to 'Mr, Lemer ; “the
/approximat:e.ly 70% of its students are‘black. About: 5-10,4 of/students
- 1 =~ °
. are of Orieatal, Mexican-American, or other foreign;-language B(a;kground- nlyj<
. 1 - , “« * - . e . -
a few are Jewish., y - . - ‘ R

~

- The st:’hdent:s in t:his school seem, B\n \t:he averaze, somewha?bler acaHem-
N ically j.\h X are st:uder?s in the typical school of B,altimore City; but prob- -

‘. ._ ably there is apprec1ab1y less high-level int:ellect:ual talént in Grades 4-—7

¥
1

.of t:his 'school than in several schools in the nearby count:y. : . 1 '

-

. A more’ direct: cdmparison can be made via result:s of SMPY's January 1974

v, [
-— . Maryland mat:hemat:ics t:alent: search. Of the 14 atudents from School
&whvnerrtered t:hat: com:‘esr' 710 s‘cor‘ed on the. Co‘l‘lege ‘Entrance Examnat:iorr———*‘_—‘« -
M <
- Board‘s Scholast:ic Apt:it:ude Test, Mathematical part, as high as the average male
‘ public middle and
‘ high-school senior ldoes. O the 14/ Jjunior high schools t:he cit:y, which

. only two
part;icipIt:ed in that cont:est:_,_/ had more high scorer than (hat. Of the
nine ‘
s junlor high schools :Ln the .xdjacent: copnt:y that participat:ed /" ‘had
. more. *Betause part:icipat:ion in the contest was volunt':’ary, however, these com-

‘* » ] A3

parisons can be only suggest:ive. The numher of students from a given school

A -

‘ who took ‘the test depended heavily on recruiting within the school by guidance
]
, counselors and mat:hemat:ics t:eachers. We do know. that School R's counselors

- - ,

t:ried to enroll all\ eligible students. . I o ‘ .

-
’ " - " e

- Th&:ough t:he sevent:h grade, students in School R*usually study general .

Al

mat:hematics or a variant: t:hereof The better student:s are permitted.to take

int:roduct:ory algebra as eight:h graders. Other.st:udent:s who want to takesalge-~

"%’ bra must wait until the ninth grade. As not:ed above, by ninth grade many

of the academically ablest st:udent:s in the school have left. to enter senior)

. high school. Y . . ) < \ . B ' T




e Selecting the Students - ’ '

Je

- 98.. For fourth graders tney ‘were 99 and 99.

.
-

i ] . . ’ : . -+ . .
. Identifying the Population. L e ‘ , ' .

1K
It was decided to 1ocaga all boys and girls in the fourth throu’h seventh

I

N

~ 8rades who had scored quite high on the Iowa Tests of Basuc Skills
(I'I'BS-) a_.chievement battery s arithmetic reasoning sec€ion and who also had

high total scores. ' A sliding scale was ;used. Seventh graders had to score

at 1east the 98th Zile on mathematics and the 95th, Zile ovnralsl Sixth grad—

“ .

ers needed 99 and 97. . For fifth graders the required percentiles were 99 and

¥ . e
- . N Q‘ .

- '

’ This pre-screening by Mr. Lerner from the stuc}ents' jrecords yielded 23 .

girls (aw's/to be screened further by SM:E'Y ! yli'tﬁ mbre difficult tests.

\ /
They were in the following grades: »girlls""sev:en/4th, ‘three 5th, five 6th,

-

and eight 7thy boys--five‘ 4th, two Sth, three 6th, and seven 7th.

Y

S ot , / .
On 19 December- 1973 all"but four’ of the above students took the 1962

-

version of the Psychological Corporation s Academic Promise Test (APT) , which .

. . 6(¢-item g Standard . W !

is deji/gned for Grades 6-9 , It was administered by the author and William
rge. The next‘day Mr, peo‘rge administered the/Raven/Progressive

C. Ge

i

Mat/r‘ices (SPM).v T, / Testing of the absentees wz done by Mr, erner.,

- APT consists of four subt:ests, ‘each of which has

'

items. They aiig
Numerical (¥), Verbal (V),, Abstract Reasoning (AR), an Language Usage (LU).

From previous experience, we knew that,those subtests were predictive of suc—

cess in such''a class in the order listed: N most, 'V next, and AR next. | '

Therefore, in choosing members for the two classeé (one for boys, the other
“the /| .
for girls) most weight was given to N and tq’V + AR + LU_sum. An examinee's AR .

score could be compﬁsed for consistency with his or her SPM .score. .

first '

The scores and other informat.lon are listed in the/appendix to this paper,

t

co

which is Table 7.:\1.

» N -




A number of facts can be gleaned from that large table, wherewthe rows

t- [V

are in descending order of the 40 N scoreSwrangihg from 54 to 5. The ' "

» ¢

‘,...

. highest N score/ias/ea;ned’ﬁy a seventh grade girl, but eight of the '

\ > .
)

top 10 N scores were obtained by boys. One of these boys, who ranked

. BN 5

A /x//foﬁ/th on* N and seventh on APT-Total, was a fifth grader. Another was

‘e

" ////”/' a sixth gradek Mbst of the low scorers on N were fourth R fifth .

- grade girls. . The seventh grader scoring lowest on N (27) was a boy who

. ~ ranked 27th out of 4Q4 Only one of the student3¢scored far lower (APT-
| Total 64) than would be predicted from the pre—screening scores. .,

Grade and sex differences for APT—N are set forth graphically in

7.1. -
Figure/ . There the scale of thé abscissa is the-same as the scale of
- O e v v vum mem o v — —— — ‘ ._.._.._...1_... .
" , . ‘ ! 7.1"

[To the Printer. Please, insert Fig,/ about here.]

o
-

. ?~—~-rff~fj:grf ———————
. the ordirate, i.e., the 5-54 score range. The two rectangles fox each ¢

grade are centered ovet “the mean ;3ore for ‘that grade- (Near the niddle
t o . is A ‘
~of each rectangle/indicated the mean for that grade-sex group.) The

neans of'the grades wete as follows: 18.2 for the-kth. 27. 4 fgr\the
fifth, 37.6 for the sifth, and 40 8 for the séventh. The figure shows

» !

R quickly that the sixth and seventh graders differed far 1ess.from each

. ‘other‘- ' o, . than from the other two grades,
. ¢ 3 “a ,
) . which were about as different from each other . as the fifth
§ grade was from the sixth grade: - . " The small sixth vs,

< L3 . - *
seventh grade difference might represent some aspects of instruction in

arithmetic, but more likely it is due to‘higher preselection criteria

A - for tne former grade than for the latter and some loss of high talent
. : . v T ’ : )
“-L"" ~— to private schools after the sixth grade. . . . A

o i ° . . ~




* ~
& - -~ R

. The figure also indic?es that the girls lagged the boys by about . .

L]

one grade. Fifth grade girls, whose mean score was 21,0, were a little

.

below fourth gra"de boys (23.2). Sixth.grade‘ girls (36'.-2). wete about the same as
fifth grade boys (37.0). ‘Seventh grade girls (3Y,2) were about the

same as sixth grade boys (40.0), . Sex differences in means within the

two lower grades were iarge: 8.6 pointg for the fourth and _16‘for‘ the .

fifth, ‘They were much')léss in- the sixth and seventh grades, 3.8 and

. .3.4‘i'elsp'ect:ive1y. ‘Thus it yseems that for mathematically apti‘“yo_ung—
, - 8ters ma.t:chefi on ITBS scores math ability as measured.by a more diffi- ° /

" cult -test shows less“sex discrepancies in “the higher grades. The girls

Py
- . -

., seem to "catch up"lwith the boys somewhat.

3 -

4 -

Inspection of ‘the birthdates in the table reveals that not a. / Lt
single one of t:hes:_a 40 highly able students is accelerated in grade . .
‘placement even one- day ‘by local standards (i.e., must become five years

old’ during the calendar year in oxder to enter kindérg‘ért:en in Sep tem- ) .
- ' n * P4
. ‘ .

ber). Three girls—-two seventh g?:a’defs and-ohe fourth gradexr—-are a -

et

. year behind schedulg,'however. One of the geventh graders, of Chinese
background, was born in July o"f L960,. 80 by. the above criterion she was
more than five mor;t:hs older than the entering minimum. The other girls e -m
R ( * .

have Octobexr and November birthdays, so they. may ﬁ;ve been kept out of

. . school an extra year becaudse of their presumed “immaturity." ‘Perhaps,

instead, they began their schooling in ano‘t:her:' school district that had
an earlier entrance criterion, such as August 31 or September 30. But

i any event it seems to the Writer unforfunate that there-was no ac-

3y . . ) N
\ .
celeration in school grade but some retardation among the ablest stu~

. -

_dents in a large public school.

Besides the girl of Oriental ancestry, the 40 include four with ‘

. them’ of -
Spanish surnames, one’of/Philippine background, and two blacks. Also,




A

- . : . 9 N
’ . ‘quite‘a »few‘ of the names seem germanic. _
) > . Of# the 23 ‘girls tested 12 ‘wére' chosen‘ for the'gi-rls' ciass. (See
ot ‘ the Appendix.) Seven of these were seventh graders, and five were sixth <.

.

graders,3 No fourth or fifth gra.de girl ‘scored high enough to be con~"
sidergd ready for the class. All ‘but ohe of the girls in the class had

APT Total scores ranging from ‘the 99th Zile to the 95.th Aile of seventh N

‘ {

graders, hers (rank 16:5 in the Appendix) was the 85th Zile. -
Of the 17 boys tested 12 were chosen._ Half of these were seventh . ‘ -
s~ graders. There were three ’id.xth graders, two fifth graders, and one

. fourth grader. One of the male fifth graders scored two points 1oWer
a L3 - [ 3
on N and 24 points 1ower on T than the lowest~N girl acéepted, b.ut t:he

other boyschosen were comparable to the girls.-l* o :

PR . “

Because considerable attrition nust be expected from one year to

. the ‘next, each class should have had at least 20 students so that the ) ) Co

- A

number the second year Will be suffig;ien’t with which to continue. As
noted above, there did aot prove to be enough talented youths in the'

fourth through seventh grades of School R/to dq .this separately by sex,
v (chapter ,
as the work by Fox/* . 9§ of this volume) indicates is probably desir- .

able. This is a 'scvere limitation to conducting fast-math classes

>

within a single 'school during school hours, Only large ‘schools in

high-‘-abilit.y areas (usually ypoervmiddle-:class suburbs) are l;Lk’ely. to
- . have suffictént students with highly enough developed-mathemAtical ) .
~ reasoning ability to create effective fast-math classes ineeting, one - ) .
, two-hour period per week and enrolling at least ZO‘Eon_ ind 20 girls. A \
. . An alternatw:e gossibility ts to ‘put the boys and {gir.'!.s together j.n

* - . B R ',7
one class ‘and have‘ it taught by a woman skilled in capitalizing on. the

. [} - R N
) . socialization needs of the girls. Another is to offer one regular section
.t ‘ : i ‘ -, . B )
\)‘ . :“ , " ii - [ . ) *
ERIC . . : S »
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. ‘. 3’
of Algebra I to especially well qualified beys and girls a ycar earlier

-
-

than ﬁsual—~e.g.: in the seventh grade if_algebra is ordinarily'begun‘

I

-

in the eighth. This means that the typical juniox high schocl, with

¥

) / Grades 7-9 and algebra not usually aﬁafiable until the eighth ‘grade
(if then), would need to add'plane geometry tp its curriculum for this

accelerated group~-i.e., Aigebra I iﬁ the seventh grade, Algebra IIX

. - )

in the'eighth, and geometry in the ninth. It would not Seem wise to
. 1 . "
- leave these ahle accelerants with no mathematics in their last year of

]

Junior high school.. (Some might prefer to skip the ninth grade, though,

L]

and thereby move into senior high school a year eirly.)

* L

-~
3

M
-
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The 24 étudents chiosen for thése”two. classés represented a wide raoge of
1

family bajkgrounds and education, as diverse as police sergeant, carry-out
\50 . - , B 1

shop operagor, and university prOfESSOI. Eddcation of parencs ranged from
»
second grade to Ph.D.'s. 'On the average, this group of studentsois from a-

somewhac lower socioeconomic level than the students in the Wolfson I and II

1

classes were, That accords with . " . known differences between this

« T .
> Ve

o city andugts‘adjacent counties, and with the fact thac students in the . S

. v . »

‘School?ﬁ classeé are 1ess able, en the average, than were Wolfson s students,

Yet even che lowesc of them in thevclass are within the upper few percent of ‘

the age group ;p mathematical : " ability. )
A % f ' o ~ : - .

"Séttingﬂgg the Classes 7 . _ N -

. .» A female teacher was néeded for the girls and a male teacher for the

’ . boys. We knew from ;mi the Wolfson and Fox classes that these .

g teadhers should meet several criteria’
- , 1. They fust know mathematics well at a level far, abo\e that at which they
,' h . \\ A

~ _ would teach. . - o ' \\\i:>*\,

- 2, They must be bright and alert., 5 ‘ . .

3. They must want to teach elementary algebra fast and well to mathe-
matically apt youths, They must not be easily slowed down or distracted from
this central contern. Above all, they must not adjust their.pace to the

slower members of the class. Instead, they must require these students to
£411 in gapé in qheir‘comprehension of the material between classes by doing
o a great deal of’ carefully designed homework. ' -

*

4., They must hold the students to high standards of homework and class

‘e
'
]

performance.

P . »' .\ 1 *
' Those four specifications pointed toward college teachers of algebra and

v “
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L. . : .
3 . . - B

higher‘mathematics courses, Or persons - who had extensive

Wolfson, whq studied physics). & . '
graduate work 1n a related area (such as Mr,/ . Previous experience ) .

teaching students of junior high school age was not essential nor perhaps'
F ‘ .
A , even desirable, we had found. . R N o .
Fpr the boys' class we were exceedingly fortunate to get Professor ' SN

Richard ¥, McCoart, Chairmud of the Department of Mathematici at Loyola

N4

\
College in Baltimores}a well—trained teacﬁer of calculus and other mathematics

-

courses. He knew of our Study and had already volunteered to teach a course

/ such as this,

i

-

- - . ) , . ] -
For the girls we were also exceedingly fortunate to get Miss AnnlL,

Wagner, an assistant professor of mathematics at -Towson State College,’near

Baltimore, She is an experienced teacher. The first-prodigy in ouf Study

¢ . -

"had aidited her pcha-lculus and calculus courses during the school year .

»

1968-69 Miss Wagner proved to have the warm, friendly nanner that seems

d important for teaching mathematics to sixth and sevenﬂh grade girls.

Next we decided on the textbook. The’simplest alternative was to

choose the iook used in the regular eighth grade algebra classes at School.

ﬁ, because it would make ‘transition to that classg;he,following fall easier
} . -y . - N v -~

for thoée who had.not done well enough in the fast class' to continue with
) N :

it. Al*o, the book could be supplied free to each student.A Mr. Wolfson

.had decided that getting through Algebra I quickly and into & comprehensive .
\ for. - ) "
Algeh;é II textbook was important, so/a knowledgeable teacher the vintage
g ‘ 3

o _ of the "book was not seen to be crucial, The oune used was Smith,

i

. Lankford,‘and Payne (1962). - :

The gpecial classes met for one two-hour period per week,

without a formal intermission. This amount of time was chosen deliberately .

A}

»



' . v/ .
for _ t:he convenience of the t:eacher d because mathematically apt, in- .

. P s . appear to™ R ) N
. . t:erest:ed youths/ benefit: from /massing of inst:ruct:ion. They have longer } .
i ) : .

at:t:ent:ion span§ than average children.do. Also, in the school context this

-

one period per’ week may facilit:at:e/ scl'{eduling of t:ime and room. .

’

We have oft:en considered whether two aeparate 50-m1nute periods per week

. «

would dist:ribut:e learning and homework assignment:s bett:er. Perhaps so, but

.

1

because the spe‘cial ciass is meant only for st;udents who can rather readily

learn to work.well on their own between classes the two~hour period seem;.'

. » v . ‘ -
B «

more efficient;. . . , . > ) -

o It might” be well to st:ress here that ‘for the students chosen t:hese
7 [
PV S ’

_ /speci/ 1 classes are a privilege, not a right:. We" know from logic and exper-

. ] ience that not a11 of t:he st:art:ers (ox t:heir parent:s) wi]l appreciat:e the

P

‘opport:unit:ies t:hey afford, 80 built into the plan are provisions for xnov-

ing 1ow-achieving st:udent:s int:o more suit:able classes as early in the
- definitely

course as, t:hey become/ known, .AlL st:udent:s remained in t:heir regular arith-:

metic or general mathematics class five periods per week,- ,:

Dr. McCoart met his group for t:he ﬁirst time on Friday, 18 ﬁJanuary

1974, and. each Friday t:hereaft:er (with t:wo except:ions) through June 7,

€

when during the second hour the st?andardized test ,to . be described
Lo ' class began . T Lo
ldter was administered, Miss Wagner's, s/ . on January 25, and the t:est: for

her group came on June'5. The next weeic in June each teacher reviewed the ‘

>

test result:s for one hour and then met wich t:he students' parents.

¢

Thus Dr. McCoart: t:aught: his boys for 37 hours before {}?e test., Miss

also ‘. 1 .
Wagner kaught her giris for 37 hours. ' The classes were conducted
‘ independent:ly of each other, : ,( ) .

. : P ) ’

It was not crucial that the boys or girls learn the first
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. ' a . )
'year ofrzlgebra well in this short period of time, because from the‘beginning
v 4t was planned that they would resume studying Algeb I in the special

class(es) during the fall of 1974 before progressing to Algebra II.

~

Each teacher was paid a set fee per week. The school asked the
parents of each child in -the special classes to pay $2.00’ per~week, if~able.
The Parent-Teacher Association agreed ta furnish the rest. In our own pro-

., grams we have paid instructors from $25 to $7S pkr two—hour session, depend-‘

z

, . . .
ing on the sizefof class, level of subject matter, and experience of the

. teacher with that’kind of group. Fees students'pay have been set at enough'

i
b

- - € . ‘,' ’ /
per-week to meet all or most such costs, The remainder, if any, has come /

L4
. ;
. v : !

out of our research funds. ¥ N S A
' <o B /

Conducting the Classes o 1& i

Drs. Fox, . Keating, and~—“——3taniey—viaited_some c£ the classes and

nelped the two instructors ‘get acquainted.with their bright young students.

Dr. MhCoart had no teaching experience below the college level, but he ! ‘!
. ) L
‘quickly proved to, be an enthusiastic, ingenious teachex, Miss Wagner |

‘ molded her girls into a smoothly interacting, well ‘socialized _group, i

K
Attendance was splendid. During the seﬁbster the teachers at School R

~ went on strike, along with otlher city teachers. Because Dr. McCoart and

. ' Miss Wagner were gg“hgg teachers in;this school,‘ghey,continued to c6me:

.each week. Their etudentS‘crossed,picket 1ines . p

in order to continue learning algebra. - -;n

, ‘ o A boy and a girl dropped out of the classes quickly, and one more boy
; Test scores

e -did so after about 15 weeks, / the former two; both sixth graders, :

L

were rather low in the classes' distribution. (See Footnote

L ]

l6of the Appendix.) The other student, a seventh grader, finally quit

»

-

0 - A * . N
Q . ! N f '3‘6 ) N
. . . . . - .




after persist:ently not doing any homework. (See Footnote’ . « 34in t:he t:exta)

& b

P i

N ' . ' . . These dropouts left 10 boys and 11, glrls

who continued unt:il the final meetings. '

e

Dr. McCoart and Miss Wagner moved through rhe algebra textbook fast,

. operated at a more abstract 'level' than could be done in a usual class, ‘and
. . v ‘I 4 - ) .
- : assigned considerable homework. Dr. McCoart's manner was more intensively

-

forceful and aggressive, whereas Miss Wagner' s emphasized group cohesive~ ;

‘( "  ness and working toget:her. The 1at:t;er was intentional, because Dr v Fox

.

had found that girls exposed to a highly theoretical, fadividialistic, -

competitive t:eaching approach tended to do poorly and quit. ) o ‘ -
Y .
It was obvious to persons such as the writ:er who'audited some of the

two—hour sessi ks that these were splendid t:eachers. They kept the atten~ .

~ tion and.goo X -of-the youth$.-  —- - - . . The next section shows

~

that théy weré indeed :successful. ) . - . ’
. . N
- Evéluating Progress ’
Results ‘of the standardized test administered to the 10 boys and 11 .=

gir]s by the, writ:er aée shown in the last c"lumn of the Appendix table. The

boys ranged in percencile rank on nativbnal eighth grede norms from 99.4

[

.. (@ fbritli_.iant: fifth grader) to 18 (a fourth grader). No sixth or seventh
grade boy was below the 68th Zile., No one-of the five slt:udenfa who had

‘gcored 33 or 1ower on APT-N exceeded the 49t:h ﬁle, whereas all but two of
" or , . .
those 16 whose' N sc6re was at least 36 achieved/ exceeded, the 68:}\ Zile.

In summary, only three of tﬂa 21 scored below average for eight:h graders

who have st:udied algebra for a school yeav, approximately 175 50—~minute
+ ¥ (k-nks 20.5 and 26 in the Appendix)

+  periods that tot:al some 145 hours. Two of thos_g/were very youang, being in

WY )

only the fourtl;, and fifth gradesy. An equally youug fifth grader (Rank 4)

s - . -
d ‘

- yy . ’ e




o

-

‘i'ndicat:ed,l and a sixth grade boy (Rank-9.5 in the Appendix) was judged

' except one- of the fift:h(graders, whom he tied. 'I.'his verbal deficit may

_tes}./ -His mathematics apt:it:ude is considerably higher t:han his rate of - ’

. - N ® ]
. . ,
) N H . - - " .
A ' <t ¢ ~ 15 t
. . . R . . .

was', however, the best algebra student of the eatire group. High score ' ;
. x 4 ’ N

_on APT-N se'enis especially important for st:udent:s younger than most in - . '

8
the class. Ot:herwise, they will probably need far ‘too much t:ut:oring
¢’ -
and ot:her ~3pecial at:t:ention,, P . )

5 ~

The t:eachers agreed substantially with the resuits of the standard- - J
) - . ;

ized test, which was independent of their own evaluations, except that.

the lowest-scoring g'i'rl was judged to be a better student than her score

\

Y
to be less able {Han his 68th Zile score suggested. The gir] hads

scored relat:ivelyr ow (30) on APT~N. Both of her parent:s are college » B
: P

gra‘&uate's, and her fat:her is an engineer. Perhaps she got: more help at 9

-

home t:han most of the girls did, and this made her  homework and class

responsési seem to show more achievement than she could demonstrate on a-
test cont:aining 40 multiple—-choice items to be answered without \issistance ‘

in 40 minutes. When ret:est:ed in the falL wit:h anotner form of the test

she improved greatly, scoring at the 95th percent:ile.

The boy's "surprisingly %gh" algebra score tied him for sgth place

-

with two of the other nine boys, whereas he ranked 7.5 among ‘them on

APT-N. He had the lowest: APT-Verbal score of any boy in the class : (
i !

have causeéd him to appear less quick-minded in the' class than on the \

-

learning. We have encount:ered several boys like this, who learn mathe-

matics well if given enough time &nd expoeure. They have good mathe-

~

matical reasoning ability but less high IQ's.

Fort:unat:ely,it was possible to compare the algebra test scores of

t:hc_se 21 fourth through seventh graders with t:hoose of the eighth graders . . .

.
-

- . . N \

& .

- > t
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who took algebra every day in reguiar class, both“sections 6f which were

taught by the same new, inexpe“ienced teacher. (Renember, though, that

both Dr. MeCoart and Miss Wagner had not prev1ous1y taught students

this young, either.) .These were~the ablest 18% of’ the eigpth grade

students. ) (//) —— < . 3
. At the invitation of the eighth grade counselor, Mr. George and the
writer tested the 66 eighth graders on 11 June 1974 nearly a week after

testing the special-class students. Most of-'the special~c1ass students _

a2

achieved better after 37 hours of instruction than the regular—class,

N v

" older ones did near the end of a school .year. Five of, the 21 (24%)

scored higher than any of the,66 TWenty~three of the 66 (354) scored

lower than i of the 21. These are startling figures, because the

eighth graders themsevles were a selected group that.included virtually

all of’ the ablest st%dents in that grade, Less able students wait un-

.
.

til the ninth grade, if at a11 to begin algebra. These-great contgasts
in favor of students in the special classes, who were younger and taught

only 37 hours, are probably the most salient findipgs of the within- -

€
v

school study.

- - . i

The most important factors that produce results such as the above,
s, ’ [ ’ [y
which were also found at least that strong:in our previous fast-math |
classes, seem to be as follows: a teacher who knows mathematics well,

L N [

is enthusiastic, has high standards, and moves the grdup fast; students
who have considerable mathematical afd verbal aptitude, as determined
by standardized tests, and.are fairly homogeneous in these respects but
not necessarily alike in grade pldcement or chronological age; interest
in learning mathematicd quickly

4 and well, which (especially among girls) does not always acdgﬁpany

aptitude; facilitative parents who value the unasual educational opporxr-

)

-

3
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tunity the special class repfesents and therefore encourage their chil-
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dren to do jell; anq helpfulﬂchool ‘perso.nxiel who -do not try to obstruct

_'the p‘roéram because they feel threatened by it.

. »

. N . )
o ) / Background Character§stics -

. i ’
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) \*
) ;ates. Only one parent (a mother) did not complete high school. Five of

,‘TWo had no brothers, and two no sisters. Three of thgjfamiﬁﬁs matched the

. /> " ‘ 173

¢ . PN * '

-

irls, Becaase our previods experience had indicated that some of them‘would
\ ’ . . .

.probably not\be}much 1nterested in mathematics. One left the class even
before it began, so the questionnaire‘was not ‘offered her. The other 11 pro-

A

' vided informatron that can‘be summarized as follows.

[ 3
.

Both of the\parents of five of the girls were at least college gradu~

.

the mothers work outside the home, Three of the fathers (and one of the
[ . .
L 3
mothers) are teachers, two are engineers, and one is a lawyer. Other
\

fathers hold positions such as department head in a large steel plant,

deputy chief of maintenance at an ailrport, owner qf a carry—out shop, and
Lo ’ i -y ‘_. “+ .
i ] ‘

police'sergeant. S ' .

None of the girls was an only chlld. y . . Coo.
Js———

[

e e AR Sy . -~ - e

. ' . ~Elheir number of siblings ranged from ore to four. Six of . - T

’
e
t . . . . . < -
. . .
x . <« -
-, [} + ) Ay S ———— \

the girls have no, older siblings, but only two of them had no younger siblings.
11

L4

stereotype "if you have daughters first, keep on having children until a son
- M - o

is born and then stopq" Thlllin :ll, these‘sibling rﬁéﬁﬁlonships seem fairly
typical of'the types 6f’communities from which the girls came, with perhaps
somewhat -more tendency for them tq be the oldest child, dnlj\pne 4;s the ,h - t
youngest child in the family, being four grades lower 'in school than the

- ” w

closest one of her two brothers and ‘two sisters. In fact, she was the only

i

" one of these 11 girls who had any older sisters; she and two others had.

older brothers. T e ) . ‘

This analysis of siblings is ba?ed 3n only 11 cases, so it mustﬁDQNEon~
1:4],
sidered-~ highly tentative. Astin (1974/ p. 81) made §imilar comparisons for

21
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»

six girls in the first Wolfson fast-math class and provided the following

statistics: "None of the 17 children {including ll boys] were nlz )
children. Six of the boys were first-borns, but none of the girls. Bd&s

tended to be- among the oldest in relatively small families, whereas girls

tended to be the youngest in relatively large families., No girls came from

two-child families, but four of the boys/belonged to such families."

. Like Astin's, this sample contained no only‘children.‘ Mére than half

of the girls were first-borns, however, “fwo.of these 11 girlg .came from

tyo—child,families. Much or all of these discrepancies may be:.due to

4

sampling fluctuations between small groups drawn from essentially the same

N .
N ‘ . Ty
population. Some of it might reflect the suburban, extremely high-ability
- urbarl [Y
natu?e of Astin' s\girls vS. the/ less high—ability nature of the School

f\
JR ones. Parents who pereist in a somewhat‘ﬁeteriorating city environment

- -

may - differ in their child bearing and rearing practices from those who move
into the surrounding county, Also, the "creaming,off" of able children
Baltimore

. +into private schools withinl Qs probably much wore prevalent than in

g .surrounding
". the/counties. The city parents with small families are more likely to send

their children (perhaps egpecially their older sohs) to private schools than

are those with larger families. - ' -
On the questionnaire the girls were asked amumber of questions con-

cerning their interest in the course and in mathematics., Eight of these were
- ‘ : '

quantified and a score produced for each girl. "the coefficient of correlaidon

»

between these scores and the algebra scores, with APT-N score partialled out,
. .

. . . ! . ’
was .30 . Inspection of the interest scores reveals that the highest scorer

‘ ! »
performed disappointingly onn the algebra test, but one of the lowest scorers
ranked low in the group.
" also / The interest 1tems,1being in self~report form, may have been quite ° .

« v

o/

I:d




susceptible to social desirability bias and other atmosphere effects at '

the start of tﬁE,cqyrse. <
" ' ., / £y -
It would of'cdurse be interesting to. have similar questionnaire*inn
' . -~ . e '
formation for the boys, but that was pot collected at the start of the
- Al b

.

The self-report items woyld not have the same meaiing if com~

© .- ¢

class.

pleted later.

’

Changes in Fall of 1974, ,

A1l of the girls 3fre invited to continue in the*fall with more

Algebra I and then g0 on with Algebra II.  All of the boys except the

fourth grader (Rank 20.5 in the Appendix) and one of the fifth graders’{

(Rank 26) were also invited. Continuation inlthe fall of 1974 is dis-

* v

. cussed in the next section of this chapte&.

The new class in beginning algebra was recruited from incoming

seventh graders—-those who entered School R from elementary schoolg~-~

. -

and those persons on the Appendix 1ist from Rank 24—39 who when re-

tested were found to have improved their N and V scores sufficiently. The

*

1 »
°

23

-




‘20

‘¢ ~
1
1 -

criteria for this were scores of at least 36 on APTJN and, 36 on APT—V.

Those whose‘ﬁfscores were already high “in December of 1973 had a fair \

L4

chance to meet these criteria, because thé non-class group got special

R instruction in arithmetic during the spring of 1974. |

. .
The Continuing Group ° ’ o
At n?ked above, 10 boys and 11 girls remained in the’ class from
its inception in January of 1974 until school ended in June. 0f these,

five boys  and nine-girls continued in it on Septembernlz. This 33%

<

.-

attrition over the sunmer seems high, but is probahly typical of pub-

- o \

e — -,

1ic schools in a city but’ ‘outside its center. Because there were not ~
‘,t - ‘ k)
enough students to have separate-sex classes, Miss Ann Wagner took over

PR

the whole group.
. . LS

.The five boys who dropped out are accounted for as follows: the

1

brilliant fifth grader who ranked fourth in the Appendix table moved

away, the rank 7.5 sixth grader.went on a ‘one~semester try{p to Europe
with his parents, the ranE 9 5 sixth grader transferred to a nearby

~

private school, the rank 20%.5 fourth grader went on a long trip with

his parents kbut would haYe been dropped from the class, anyway, be-
cause he did not seeu ready to keep up ﬁith its pace), and the ranh 26
fifth grader.was‘asked to drop out hecahée although conecientious and
apparently attentive he was lagging behind the group.

Of the two girls who dropped out, one (the rank 11 sixth grader)

attended apother school and did not want to make the continued effort

£

to come for the class, and the other (the rank 12 sixth grader) trans—

. ferred to a nearby private school. . .

-

~t \
These departures left the class composed of five eighth—grade boys,
seven eighth;grade girls, and two seventh-grade girls. A glance at the

Y

. X

-~
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Appendix Fable reveals'that one of the seventh graders (rank 24) did ‘;
doite néll on the aléegra reﬁest,pwhereas the other (rank'25:5)'300féa . ,'
at the very;bottom of the,class (33rd Ziie). The former's father. is an »

engineer and helps her with homework That probably partly enélains - L

her rise from 39th Zile, lowest of all the‘ll girls, on the first test

a 2 1 v
"to 95th on the seeond. Careful'doing of homework, witn,encouragement

" and preferably some assistance at home,- seems highly important, es—~
. . *f;

-~

‘ pecially *or girls.

Oh the Setest the boys had percentile ranks® in nearly the same order

+

e *

‘as on the first test, but averaging 0 23 standard deviations higher. One
> ) ,

&gained Q.55 S.d., two 0.48, one 0.00, and one,—0.36.‘1These do not seem. ) {.

-

substantial enough'gains'for the amount of pime.invo;ved since the

. , i ) .
previous test, about 24 hours. Too-low ceiling was not a problem N

-

' except for the top scorer, who missed only one of the 40 items. Thq’
3other boys scored 31, 28 28 and 27. It seems that direct review of

Algebra I 1s .ot as productlve as going on into a good Algebra II text-

-

v 1 4, ’

book might be. \
The girls gained more than the boys (average of 0. 42 s.d.), but )
.4 cheir gains were %ar more variab1e. 1.92, 1;?1, 0.693 '0.67, three *:Sw ”\
0.00's, ~0.41, and -1.03 standard deviations. On the retest.the boys girls ‘

averaged 1.33 s.d. above the nean of the national eighth«grade norms, whereas tnc/ o
Haveraged 0.91. ‘“Three girls scored considerably lowsr .than any boy, but

four girls scored higher than any boy except “the top one. At 1ea$t one

of the girls seems unlikely to"be able to learn Algebra II fast enOugh .

v

to keep up with the rest of the ‘class. .

It is difﬁicult to ascertain what varled factors operated to make ,

tne boys achieve better than several of the girls, even though they had

+
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bt the opposite sex from their former one, whereas the girls . .

w5
kept the same female teacher from one year to the next. Ranks on APT-N
D% , e some of

A ~4in the Appendix table ‘may give clues to the difficulties that/the girts

e

[

are having,l The five boys' ranks are 2, 3, 5.5, 7.5, and 9.5, The'nine .

-y

‘ girls' canks are 1, 5.5, 13.5, 13.5, 15, 16.5, 20.5, 26,5;'and 24.

.., L
“

o Seven of the nine girls ‘scored 4-13 points lower-on APT than any of

‘ ghe five boys did. This difference in numerical aptitude may be more
., AN / [ i
‘» important than even\the sex of the eacher and coeducational nature of ) N\

the'class are, But, clearly, most of the girls are doidg well, and four),

of them improved spectacularly fr test to retest. . 4]

« It will be interesting to see how those students*who continue in the

~

class until Algebra II is completed, probably by the“énd of the school

year, do on a standardized test. The girls haye the advantage of nums, .

¢ -

T T bers and a familiar female teacher who seems eSPGC1311Y §°°d in creating ‘ »

the social atmosphere that Fox (chapter 9 of this volume believes is

needed by most girls in their mathematics classes. The.boys have an

edge in age (all eighth graders) and numerical aptitude, but they may ~

not be asvwell motivated by the class atmosphere as most of the girls. ‘ :

LY

Prepping for the APP Calculus Lxam .

On 7 September 1974 Dr. McCoaft began a new,clasds, rather different .

.

E. o ~ r M
from any we._ had offered before. Meeting two hours each Saturday moxn-—~
- et

ing at nearby Loyola College, vhere he is head of the mathematics

department, it was meant to supplement high-éphool calculus courses so
. that students would score 4 ox % on the Level BC. (i.c., the higher

level) calculus examination of the Advanced Placement Program (APP) in

|

. |

| mid-—May of 1975. This college~level calculus course would carry no * .
\ ~ i T . e
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credit. The student's® sole reward for Eaking it would_be; we hoped, a

better score on the APP exam and thereﬁore.a'full year of college‘credip
in calcu;us. The 4 or 5 on a S~point scale was set as the goal because

e a

Johns Hoékiﬁs requires at least a 4 to proviae’B’credits of Calcuiué I

and II and: permission to begin with advanced calculus. Many other uni-
‘ on Level BC

versities will accept a 3, and indeed even at Johns Hopkins a. 3/givea . *
4 eredits and exemption from Calculus I - , ‘ ©

Wthout supplementacion, the typical*ﬁigh—schoel calculus course

does‘not.pregere most able students for doing well on the BC level. At

*  best, they are likely to "be ready only for che easief'level, AB, which ;

usually provides Iessvcredit than BC does.‘ For exatple; one of our T
<3@°8t brilliant boys took AB and made a‘g,.but at Johns Hopkins thrs ' —' B
:;u}omatically“earnedﬁhiu only 4 credits anu the waiver or Calculus I,

(He went iutoigsranced calculus,vanyway, and eatned a érade of A, )

Fifteen boys-—and regretfully, 1o girls-—signed up for the courae.

Three of them were regular—age twelfth graders, being three of the four

-

¢ ablest calculus students at a large suburban high school' the fourth

‘ . (ablest of the group) ‘decided that p*obably he would not need the sup-
L " .
Plementation, :hereby giving us®a strong "control group' of size 1.

(s . 3

Sﬁ One of tle other boys, a tenth grader who had skipped the eighth .

= . N -

grade, had, been an oucstanding(scudent in our first fast-math class;

’ taugﬁt by Joseph Wblfson (we refer to that class as Wolfson I). In‘
. . the'fall of 1973 as a 13 year old ninthﬂgrader he took calculus,
,r ., twelfth-grade subject, at a large suburban high school and ranked in -w
. - the upper two~fifths of ;n echIient class, T fghN\\:\\\\\\\\\ )
.‘Anothernienth grader who had also skiﬁoed the eighth graderhad\

. been a less successful student in Wolfson I who went into the middle’ of
. » . ¥
/ ) ) » N 3 ‘
- .‘4‘ . . 8
v . O3k . . .
o ° ! :‘v?




" had less mathematics background than anyone else in. the class.

Wolfson II and did well.

A third student, an ll-year-old ninth grader takihg Level AB

calculus in the eleventh'grade of a private s¢hool and chemistry in

-

the tenth, had done well in Wolfson I at ages 9;16;

1

Another student, a tenth grader who had skipped the ninth‘grade,

had scored high (]RAT-M 700 , SAT~V 590) in our January 1974 nath-reasonr

LN *

ing contest. Heshad not been in any of our special classes and therefore

The, othex eight students who began Vere graduates of the Wolfson II

‘Algebra I-III, plane geometry, tfigononetry, and analytic 3e9met?y—

_ speeded-up program (see chapter 6 of this volume). Ages of the 15

students ranged from 11 years {two) to 18. Grade placement ranged from

ninth (three) to twelfth.(three). R : .

Thirteen of these students continued in the class after Caristmas
of 1974, The ll—year—old mentioned above fell behind and dropped out
because he would be taking Level BC calculus in the- twelfth grade of
his high school. He and his father felt that, despite this boy 8

gxtremely high Stanford-Binet IQ (212) and SAT—H ability (730 at age X0), ‘

[}

he had enough work in schooly to keehrhim busy~--being accelerated three

*

years in basic grade placement and more in two subjects.

The other dropout just Before Christmas was the Hoy mentioned above
who had done poorly in Wolffon}l'bdt better in Wolfson.II after taking
Fa ' S
two mathepatics courses in”high school as an accelerated ninth grader.

He seemed to find getting around ‘to doing his homework difficult, pre—

- _ .

sumably because of lacK of motivation and organization. His mathematical
, v R - s .

L] .
and verbal,abilities are unusually high even foy the SMPY group (SAT-V

- K

720 and SAT-M 680 at’ age 13),but some of his other,cognitive scores such

4 * »

¥

‘
1=

- i e e A e e e e




as for nonverbal reasoning, mechanical compxehension, and spatial rela—
tionships are. less outetanding. His chief academic interest seems to be

’*military history, 80 perhaps he is simply not "cut out" tc ehoose a

field in which high~level mathematical achievement is essential. One

. 07

wonders, however, how much better he might do in the‘fast—math classes—-

- —

and like them more~-if his homework time were much more carefully organ-

R
. . . Lot . -
ized. B e = ‘ .

" The Standardized Test ‘ R

As'Table 7.1 indicates, the)l3 boys who‘centinued in the claes'froq,':‘

s et . S S D Gt el Gl WSy ehe  SuS AD  ES TEmG it — G W S W WO Gu—

) é’f_" To tne printer: Please‘per Table 7.1 aboutghere

~

its inception until 1 February” 1975 (a.total of 34 class hours) learned
differential and integral calculus extrefiely well. Only one of them, a
regular twetfth grader, scored on a difficult spee&ed‘standardized test

below the 88th percentile of the exceptionally able group of high-school

.

students--mostly seniors--across.the -country who elect the calculus ¥

. course and pursue it¢?ive days per ‘week for approximately 180 45—50
& - ”
minute periods. .

‘
-

§ix of the students scored higher than 99% of that-norm group, and

#

onlg two scored less well than 94Z‘of fhem; they exceeded 88% and 76%,

respectively. Even the 1l1~-year-old in the special class outscored $54% -
of the elite norm groups. Two years earlier he had been a fourth grader!

% By comparison with college students wﬁq_have completed two semes-

.ters of introductory calculus the scores of this group are even more

v

impressive. Only two boys scored beYow the 99.1th percentile of the

) . national college r{orms; i:hey were at the 98th and J4th percentiles,

N ' \ i ' ?9 ( | ':'
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Only 10 of the 13 boys are actually accelerated in their mathemati-

| cal placement, The other thrce are regular-age high—school seniors wno
have not ékipped a grade.' They are in the class. as "pacers.".IOne of
theee earned the highest acore on the'test;‘57 out of the poesible'GO
poiqts. Another scored 56, being tied by two of the accelerated boys
(no one of whom is oldex than the typical tenth grader) - The third
twelfth grader ranked 13th in the group, with a score of 42.. It seema
likely that he had not worked much in’the course for two months before

\/ -r‘ ~
the test, because he started off splendidly and then fell benind.é

From the results of ﬂdastandardized testing; it séems quite
t

likely that all of the present group who continue in the course'wili be.
splendidly prepared to make 5's or at least 4's on the 1eyel BC ARP
calculus test which they will take in mid-May, 1975. .Meanwhile, they
\Will be getting a high—level version of Calculus III, includlng some
summer é
'coveraée\oi‘differentiar,equations. By tlie/. 1975 nearly all -

of - them should. be ready~£e§—a~atrgn§ course in advanced calculus or

I4

1inear algebra. .
The present eleventh grader (who skipped the ninth grad\) plans to

become a full—time student at Johns Hopkins in the fall of 1975. Some

of~ the tenth graders, and perhaps one or Both of the ninth graders,
‘ will probably enter in the fall of 1976. As.noted several times in

this volume, success in SMPY's- special fast-ﬁhth classes leads to

\ A

mocé-general acceleration,

/ * *
/o

{
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- This book will go to pteaa long before results of thgﬁﬂ?y 1975 APP

testing are known, SO the:outcome of that interesttng experinent-muat

< . . . & o

=%, z/";_

avait publication eleewhere, Dr.‘MhCoart 8 "coachins class" for thé\ .
higher~level APP calculus exam, supplementing as it does regular high-;;

" . school courses, 18 an idea that might be apolied to a=nuuber'of other
APP exam sdbjects such as physics, chemistry, biology, and history.

Meeting for just one two-hour period per week outside of school hours
and serving a large geoﬁ%aphical*area, it can be bpth effective and in "~

"#

the long run economical. Students in his class'pai&-$5 per'week each,
but if there hed been 30 students the cost per student could have been

[y

cut. Even $150 for the year, plus some $30-for the APP exam, ig 'a :
bargain however, if it provideeareally sound knowledge of the calculus
*_and eight college credits, He expect the students who complete this
covrse to earn 4's.or 5's on the APP Level BC calculus exam and 8o into

*i
college advanced calculqs counses 1n the summer or fall‘of 1975¥while

most of theu are still in high school.

’ ?eaqiollity of:Within~Schoo1 Programs
PBro - - )

1. They occur during the regular school day and therefore avoid
. et , ’ P




’

. the transportation problems and abseunces that classes late afternoons,® ~.
4 M N r/ . ' ’
evenings, or on Saturdays cause, . .

2, They axe part of the‘ school program and therefore should make
art:iculatlon with other levels of the subject: eas:.er. Also, most of -the

eligible students will probably enroll in the special classes. . Few who

do well will. drop out, , ", . .
. . Id ~ 13

3. Classes are readily available for scrutiny by school pérsonnel.’ e
K 4, Students and teachers are accessible to- guidance counselors.' '
For example, Mr. Lerner developed continuing close relationships with
'A“ b ‘ the students and their pare;!s 80 that comseiin;[/lgrrangements for

- : tutoring could increase the effectiveness of the teaching.
» M A

5, mey -pegmit excellent part-time oqtside«\teachers to be used in-
expensf:&vely,' or perhaps w;tthont cost;. Often one can get free teaching .

by properly assiscedfcomunity persons euch_ as eng;i_.ne_erg or housewives ‘

-~ : who majoxed in mathenatics; either difectiy or by appr‘baching, eey, an

engiueering fim and asking its president to release & ”aqitab‘le v,emplo.ye'e
. . s
fff*’ . . o for that purpose. - ' oo !

r , 6. They set a model within school for work with. gifted in other

o subjects. . : . i ' s :
e . ) , »

Py ‘""! 3 - . . , . o
Ve . - '
#* 1, It may be difficult to schedule a two-hour period per week,

PR
TS -

especially across. grades, and not interfere much with other classes.

4
PEEEE . | - . ]

Ky \"v
1N

LS

Toe - 2, , Special programs for tne intellectuaily talented often en-~ _

I : .
: counter gtrong overt or cavert resistance from teachers, guidance
» ‘, ’ N N N

- counselors, principals, or parents of children not’ included in them,

*

. ° N . -7
Teachers of other subjects such as English may resent absences from .
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their classes, even though the studengs are probably superior ih those

.

subjects, also. Mathematics teachers may feel tnreatened by "expert'
ke B

.

‘ outsiders who are not certﬂ{fed high~school teachers.6 Problemsvof
Cs -
clgssroom utilization hay occur, because most classes meet for 45 or,
~ %\ ™
50 minutes, not two hours. Thus, the school setting is'fgr more»complex

~

..

. - than the university class.

* ) .

© 3 Someone (e.g., school, parents, and/or PTA) must pay the out-

nside instructor, if’ he or shé will not donate the time. Of course, the

v

school might use one of its own. teachers, if a suitable mathemstics

v

. teacher can have two hours per week of tdme freed. In some junior high

» 4

$chools, hgweyer@ there will not be any math teacher well enough pre-

pared to continue the program successfully into Algebra II and I1I, geow-
. I ' ’ .
etry, trigopometry, and analytic geometry. ‘/

4, The talent base in Grades 6-7 in the typical public school is

tco slight to - make it possible to start with a large enougn class of

each sex. Also, most junior high schools do not ‘even have a gsixth grade.
l‘To find 20 upper-5% boys in the seventh grade of an average school, for
example, one would need 400 boys in that grade! If the school.has a-con-
gsidexably greater amount of talent than average, 200-300 might suféfte,

but that would be only for the boysr For a class of 20 girls, too, the

‘ enrollment in the seventh grade alone would have to be 400~800.

Especially if -one starts with more than a single grade, as School R

diq, attrition from:one-year to the next will probably cut the class

-gize down considerably-~33% in the present study. Also, the number of

>‘.

years eaoh stutlent can remain in the program will vary; at School R a

-

fourth grader would have five or six years, whereas a seventh grader

would have only two or three. Very few fourth or fifth gradexrs will be

.

aq -
,.\ - N ,/. d\3




.

however. It was known in advance that the other two boys in the lower

b .

- ready for such a prdgram, éo it might: be wige to confiné the recruiting .- ' ..

)
and select:ion to not more than two grades, such as sixth and sevem:n,

and t:o begin the classes at the start of the year rather than in its
middle. (One encounters a dilemma here, becéuse alt:hough few fourth or

fifth graders will qualify, those who do so- will tend to be the real

- T

) - J L.
stars eventually because of the splendid earlier preparation they can

LI

get.)

RN ._Attrition occurs because studerts do not succeed in the special

~

class, lc;ge interest, t:rarisfgrﬁtov other schools within the vicinit:y,'

A

fove away, or encounter parental (and often teachers' or counselors')

objections to their being accelerated in the school's xhat:hema,t:‘icg pro-—
~ 7 B . M . x

gram. , _ \ ] \

5w.~ As noted :aarlier, the two-hour ‘period may' be too '1ong for some

.

students' attention span. The younger or less able the-student, the ‘

i

more likely this is to occur. But in our épec‘ial gount:y:-wide classes

we have séen a 9-10 year old boy wit;ﬂ IQ neﬁr 200 proceed happily and )

well through Algebra I-11I, geometry, trigonomet:ry, and analyt:ic geomr
etry in 60 two~hour periods. The next year his 10 year old friend did T

the same thing; he also "earne.d the highest grade in a college course in

”

computer science, }:ompeting with seven of our older wath prodigies and
12 adults, and made "A" in a second-Ilevel computer course, The more

brilliant they are, the earlier théy should be identified and facili-
v - ; S,
tated. But there are few nine and, ten year olds as able as these. One

]

fifth grader (Rank 4 in the Appendix)~ at .School R was nearly “that able,

v

grades (Ranks 20.5 and 26) were not likély to keep up wifh the rest of

the McCoart class. They were admitted on trial and did quite well, con- ’ ‘

’

o

G




gidering their age and grade placement, but Scored at the bottom of the

.
.

21,
# .

_Some of the above five argumentg against within—school homogene~

ously grouped fast-math c1asses~also apply to school—system-wide classes

A}

Aoutside sch001 hours. On balance, we prefcr that classes be held in the

P

late afternoon, évening, or on Saturday so tbat ‘they can enroll a more
mathematically apt, relatively homogeneous group of 20—30 students of
theisame sex. Where a school has quite a few talenteo youths,bhowever,
and facilities for working with them in.available-size groups,

it would of course ‘be far better to do this than to wait vainly

for a suitable system-wide plan.

Conclusion: \Quality of Schooling Can Make a Great Difference.

Many interpreters of the "bolcman Report" (Coleman et al. 1966),
especiallyﬂJencks»et al, (l97é), seem to say that quality of schooling
is not very important. For high-s¢hool mathematics, however, it is

clear from the . -special classes we have conducted thus far that

type of class and quality of instruction are vital for learning. In

. far fewer hours the students in tﬁese classes have learned far more

.

mathematics well than they would have done in a regular classroom

Y

S )

' A well prepared, fast-pacing instructor is a key element in this

several years latgr.

instructional package. Homogeneous grouping according to matnematical

.+~ and verbal(reasoning ability is another. High expectations are a third,

‘

Concurrent and future oppo;tunities are a fourth; ‘sucessful students

’

are encouraged to skip school grades, take college courses for credit

while still in high.school, work for advanced placement credit by exami-

3

Y : v




H
nation, enter college full-time earlv, try mathematics competitions, -and

the like. OQOur interest in them is meant to be continuous at least over

the years from the time they are first identified until they comﬁlete_

graduate school ‘and are, emplo&ed. We are available for consultation on

.

'any aspect of. their education. )

Small class size may be another important feature, but in other pro~’

grams we have had similar success when there were 31 students in*a class.,
\ .

(See Geerge and Denham,‘cﬁapter 6 of thie volume,) ,

-

- N /
Well-meaning teachers sometimes try one of three types of "enrich-

ment": so-called busy work, irrelevant material (such as a drama class

for boys wﬁoee major interests are mathematics and. science), or really
effective-procedurgs that leave theﬂstudent evenwﬁore bored in later
grades'(such.as a splendid modern-math program in Grades K~7 that leads

only to conventional algebra in Grade 8). Clearly, we believe that a

considerable amount of acceleration in subject-matter and/or grade place-

~

ment must accoupany*enrichment?‘gr be employed in'lieu of it.. ‘ .
These\faat~uath classes.and other aspects.of our Stud; cater to in-

dividual differences in a. persistent. attempt to finc, study, and develop

: taient. The principles and procedures wé have worked out can be used

.in other schools and for otPer subjects. Until they are, intellectually

gifted students;—particularlg those with superb mathematical reasoning

‘ ability--will for the most part continue to get little that effectively

meets their real intellectual needs.’ : .
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! " . Footnotes

11 thank William C. George and Leon L. Lerner

for provig}ng some of ,

;/’\ghe data used in this paper and Daniel P. Keating, Harris J. Silverstoné,

and Michael Beer for helpful comments. . . .

2The citation in brackets fhdicates thatf%hé reference is to a

This -convention is used throughout.

»

A

4

]

~

chapter. in the previous volume on SMPY. I signifies Volume I of the

‘Studies of Intellectual Precocity; §.siéniffes chapter 6 of that book.

-

BBefore the, course began, one of these, a sixtp-gradehgirl from

another échool, had joined the group. See Rank 11 in the Appendix.

T 4One of the boys (Rank 16.5.in the Appendix) earned the extremely

low score of 17 on AR, even though his ‘scores on the other three sub-

tests were good. No other one of the-40 examinees scored lower than 25

on AR,nand that was the lowest-acoring fourth grader (Rank 40). He did
. ™ N *

", . \ .
‘a great dYeal bettér on SPM, but his pattern of errors was peculiar; he

missed a number of easy items and few difficult ones, This boy, alone .

e 3
DAY

"among the students, proved totally unwilling to do dny homework and .

‘therefore finally dropped out of the class.

matics teachers in public high schools. .

0

<.

X

~" .

6 e ). . s ~
Both Dr. Fox.and Dr. Stanley began their teacher tareers as mathe-

\ L@

7 : ) .
Year-by year integration actions of school systems may also cause

severtattrition because of transfers from the school.

<

<4 SThe standardized calcudus test was administered by the writer.

Dr. McCoart had not seen it; however, .two weeks beﬁore_th test he was

. cover.
given a list of the topics it would/

This 1list merely set forth the .

major topics studied?in the usual thorough high~school or cdllgge

coursa.

38-
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. Table 7.1: Test informat:io:n concerning t:‘he McCoart Saturday ,
s . ‘ morning cdlculus class, ‘September 1974 through -
‘ : ‘ : |1 February 1975 R e
o N " Coop. Math. Test, Calculus, . . 1 ' . ‘
Form' B, Taken 1 Feb. 1975 2 . ] . )
Number Right lPercent:ile Rank . ) * Percentage .
: , ,of To tfal Score Present Scores on °. .
' High | National { School Grade(sg) Prior Tests
Part I| wWhrt II |School| College | Grade Skipped | 1] 2 | 3 |.4
L 29 | 12:4 99.8 | 99.97 . 12 84 52| 56| 54
T 28 . 28 99.5 | 99.95 12 | 82| 7| 88| s0
, 29 | 27 99.5 | 99.95 | 1k |, 9 7l -] =~ 78
29 27 99.5 | 99.95 ‘10 .| 88| 69 77| N1
28 | 26 99 | 99.9 | 10 . | a3 26} 76| 56, .
26 28 99 | 99. | 10 .60} s2{ 7| 0 - '
.28 24 97 | 99.5 -210 .| ss| a2 | 67| s6
.. o 26 .25 97 99.5 10 9 45| 49 | 88| 47
Y Y BT 94 | 99.1 | 1} 8 | e7f 73| 78| 66
v 2 23 9 | 99.1 | 9] 8 | 54| 56877 .
26 " | 24 | 94 99.1: | 9 |-5,7;8 |[~48] 45 42| 48
24 23 88, |¢98 ST I so| 17| 78| 53,
25 17 76 9% ¢~ | 12 -1.e8| s Lo} — ..

a‘'l'h:I.‘s’’6.0--i'i:¢-:m five-op‘tion. multiple—-chéice etandardized test -consists oEE two ‘ . \

30~-item 40—-r’ni:ﬁut:-e'sobt:est:s'. lt: was published by the hducat::.onal Testiug ' )
Service, Princeton, New Jersey 08540; copyright 1963. '

‘ The total scoxe is the numbei‘ of thé 60 items marked correct:ly-—-i e., the

sum of the Part I and Part, II sco;es.- You will. note that ghe high-school Lo

o norms are more stringegt than -th’e national college norms; students who

-

- take calculus in' high ‘school tend to be mathematically abler- ahd better

*  motivated :han those who defe{it unt:i]. college. Norms are from pages
L

1S

. ‘ 51 and 53 of Lhc. Cooperative Mat:hemat:ice. Tests Handbook ETS, 1964.




LR

M

Q
AIQJ!:
o v

—

'

* £ 95th percentile of the college liberal-arts éroup.‘>The.scoré of the

Of course, norms may have shifted

3 -

‘middle person in this class (52) exceeded that ofall but 3 in 1600 . X

i

-
somewhat~

during the dozen years or so since these were developed.

-though pr&gably npt radically--

students in liberal-arts curricula who have completed two

- college calculus.’
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. . Figure 7.1: The Academic Promise Test numerical scores.of t:hi 40 -
B 3 - = — ‘ - e N
.‘ . students, by grade and sex. (Left rectangle for each grade represents
R range of scores for females, with mean also shown. Right rectangles
3 . T
wepresent males, Each APT subtest has 60 items.)
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" ‘ v v ‘Appendix 7.1 TS

{e ¢

Table 7. A]_, Acadénic Promise Test (APT) and Raven's Standard Progressive Hatrices D/
.{SEM) Scores of 17 Pre~selected Boys and 23 Pre-gelected Girls in . . .
-~ the Fourth through Seventh vrades of School R, 19~20 December ‘1973 / "

. School " APT Scores (# Right) " | Chosen fune 1974| Nov, 1974
. Rank | Grade . - . : SPM | for Alg, i Alg. { ‘
on N Seg Jan.1974{ Birthdate ] N |-V AR | LU! T | Score{ Class?|{ Xiles /:gles
R I R R 55> | 3t 57|203] 56 | ves | 95 |gs
. 2 | u 7 Feb. 61| 52 | 47 | 47° 531199 '50 | Yes 68 .83
3| M| .7 Mar. 61f 51° ! 54° ) 48 52| 205 60 | Yes | 99 |99.8
¢ Tu| s | - augoes{as |52 | sl se]ise| 4 | ves | 9.4 |-
s5{ M| 7 | aug 61] 457 |44 55 | 51[195] 57 | JYes 68 ~|83
55| F | 7 | apr.oer| 4s® {46 | 39 [4s|175] 52| ves Tas fas L
sin) o1} sy el 4{49 | 5129 51| 47]193| 48] ves | 95 fo0o * i
75 M6 “Ju}& 62_74 48 |su|aefure| s1| ves | 73" |- |
s M| 7 | auyei|ds |is |45 |4of17a| 49 | Yes 73 .73.‘ )
95 '8 oct. 62)'43 |36 |42 | 41]162 49| Yes | .68 ‘|-~ "7
11 [ F| 6 Sept. 62| 42 | 48 52 laof1o1| s6| Yes | 73 |-
122 [ F| 6 _ Dec. 62{ 41 |46 | 50 47{186] 55| Yes 90 |--
13.5 | ¥ | .7 July 61) 39 |44 [ 50 | 50 {183| 51| Yes 95 |73
s e | 7 | oet.er| 3|47 |46 |asl1m] 53| ves 49. |97
15 | F| 7 July 61| 38% | 40| 44 | 47]169| 50 | Yes 83 o5
165 F | 7 | auyeolas™|a6 |48 |31|1si| 55| ves | 73 oo
16.5 {4 | 7 May 6136 |42 |17 |34 |129] 51| ves®] — |-
18 |2 | 6 Oct. 62|35 |49 |45 |49 |178|. 45 | ves?®] — |-
205 F | 6 © meb. 62|33 47 |46 |48 |174| 55| ves | 4o |3 .
‘ 20,5 F | 7 Jan. 61[33. |41 |49 |48 |171| 48 | Yes 49 {49
. s |u| e __.'Iuly 62133 |37 |52 |40 [162] 50 | Yes®| — |- .
f: §. 25| m| s Jan. 6433 |43 |49 |30 |155| 48 | Yes 18 |- o
42 By ‘¢
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Table 7. Al. Academic Promise Test (APT) and Raven's Standard Progressi.ve Matrices

¢

$e

‘ +

. (Contmued) (SPM) Scores of 17 Pre~gelected Boys and 23 Pre-selected’ Girls in -
the Fourth through Seventh Gx:ades of School R, 19-20 December-1973 e
‘ ,
Scﬁool , AI"T Sco'res ¢ 'Righcj ( : Clios;an lune 1974 Nov.1974
Rank | Grade | ' ’ SPM | for | Alg. f Alg., 1
. on N [ SexJan.1974 Birthdate | N V | AR| LU} T | Score| Class? Eiles %ilest
2 | Rl 6 May 62(30 | 43 | 48] 52 173] 47 | Yes \39 95
2 | F| 5 May 63130 | 35 | 43| 32| 140| 43| No — —
26 | F| 7 Oct. 60{30:| 33 | 37 33{ 133] s3| Wo | ~ | -
26 | M| s Sept. 63|28 | 36 44{ 41| 149 44| Yes | 29 —
' 27 |.m 7 July 61127 | 41 | 48| 39| 155 ‘49" | . No- | ==, -
28 L um| 4 Feb. 64]25 | 22 | 36| 17| 00| 43 No | =— | -
29 | M 4 Aug. 64123 | 25 | 35| 17| 100 %43 | No ~ -—
30 | F| 5 Jen. 63|21 [ 26 |46]29|122| a9 | W | — |
3.5 F| -4 avg. 64]20 | 32 | 4a 37| 133] 51| o — ]
.'3;‘.5 M| 4 July 6420 | 30 |37{18ji0s| 43| mo | —~ |
C o33 R a—l apr. 64117 | 33 |45 23; 18] 47} Mo — -
34.5| F 4 Nov. 63|16 | 29 |30 | 26 ;0'1 49 | - No — —
s F| 4 Mar. 64116 |19 |45 19| 99| 46 | Wo | - | L.
3651 M 4 July 64|15 |-35 |42 | 16| 108] 46 ‘o '| - -
3650 F| 4 | o octs6a{1s |26 |31 |27] 99| 35 No | = | —
38 [F| 4 June 64 13 | 24 |3 200 91| 38 Mo | - | -
w | r| s Jan. 63 [12 | 24 |32 |38|106] 47| wo — |
w0 | F| 4 | sayes|s |17 |25 (17| 64| 3| W | — |~

tested with it on June 11.

Test:iug Service'\s‘Cooperative Mathematics Test, Algebra I.

(v

The 10 boys were tested with l‘orm A on June 7. .

l’l‘en of the 11 girls were tested on 5 June 1974 with Form B. of Educational

" The othor girl was

. testln;,, except of the absent:ee &a.rl, was done by Dr. Stanley; Mr. Lerner

4

Y
v

9

All




Table 7.Al: Academic Promise Test (APT‘ _end Raven s Stanaard Progress*’v Atr:.ces‘
(Cpntinued) {SEM) Scores of 17 Pre-selected Boys and 23 Pre-gelected Giris in
" the Fourth through Seventh Grades of School R, 19-20 December-.i973

- . : 1
“ . .3

tested‘ﬁer. The bércentile ranks shown herfe are for the nationah,g}b th~grade
norm group, as’proyided in the Manual for the test.

The 14 students (9 girls and 5 boys) who continued in the ‘claég during the:
fall were retested‘onCZl November 1974 by the writer, girls with Forﬁ AAand )
boys with'Form B. The percentile r;nks of their tcnres are shown in thenlast
column. ' ( s

2By comparison, she made 410l(53rd %ile tf a.xa;dop samplé of male high~—
school juniors and seniors) on the Schola;tic Aptitude Test Mathematical (SAJEQD},

4

taken in our January 1974 mathematics talent search. This norm and the norms /

s

s

below are from page 5 of College Entrance Examination Board (1973). ////

’
3She made 580 (94th Zile of a random sample of high—school juniotijand

seniors) on the Scholastic Aptitude Test Verbal (SAT-V) in the verbal talen

search held at The Johns Hopkins Uhiveféity in Februaxy of 1974.

4Thjs score is suriouslyqlow, compared with the girl's other four scores.
Note that she scored highest of éveryong on N, V, and LU, AR was given first.

It is a 60-item test with only a 20~minute time limit, so speed plays an iﬁ*\
N \x

portant pg;t. SPM, which also measures nonverbal reaseoning, is untimed.

2SAT-M 570, 86th Zile,

«%SAT-V 520, 85th Z%ile.

TSAT-M 450, 63rd Zile.

8sar-u 390, 60th zile.

9SAT~M 470, 67th Zile.

Wsppv 540, 88th Zile. . . )




»7‘? W Noe (.‘-\-.

~ Table 7.Al: Academic Promise Test {APT) and Raven s Standard Progressive Marrices
(Continued) (SPM) Scores of 17 Pre-selected Boys and 23 Pre~se1ected Gfkls in
‘the Fourth thraugh Seventh Grades of School R,. 19~20 December 1973

-

Moar-u 330, 4lst Zile.

125511380, 57th Zile,

Bsarv 420, 63rd zile, |
Yosar-m 350, 49th zele. - : B
i . -
1$See Footnote No. 4 in the text. '

- 16These two students dropped out soon after thp'class began, The} were two
. A

of the three "Yes" students‘with_Sbanish surnames,

T e
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Appendix 7.2: DAT Scores of Wolfson I Glass - .

In Fox _(f9‘74[1:6]) the progress of hine boys ar{d seve;1 girls

v

thro’ugh ‘SMPY'S first special fast-math class was detailed. Not in- "

-

cluded there were results of the 12 May 1973 testing of tnosé‘lﬁ highly
able youths wii':h\ the new version of the ﬁifferential Aptitude Tests,

-published i:)y The Psychological Corporation. At that time one was a .

fourth grader, 10 were seventh graders, .four were eighth graders, and

one was a tenth grader. Raw scores, percentile ranks by sex on eighti-

- *

# . .
grade norms, and other information are shown in Table 7.A2. Rows are /

[ ’

- -~ - e u em eme w ER mm em e A G sw Gw Em e em ew @e mm e e
A ]
. .

"o t§{e ‘printer: Please put Table 7.A2 about here ,"

- K
~-._‘)(‘-.-...._--‘--.-....._.._.:........--.....‘.-_- )
s . ) /

arranged in decending order of total score on DAT.

il

It is easy to see from the table that: numerical ability ranged ‘

-

from perfect scores (40) for four boys t:o 33 for a boy. The correspon-
LS

ding percentile ranks were 12 99' é( and four 97's. This is especially, . .
remarkable when one considers that: end—of—-eig‘hth—grade norms are being
used whereas only five of the 16 students were that high in a&chool.

The ext:remely high scores show how well select:ed for quantit:at:ive apti-
el

tude the group was a year earlier and also how st:imulated it had been
mat:hemat:ically by Mr. Wolfson, Miss Michaels, and Mr. Bates. |
The 'vérﬁal reascning scores were nearly ac high, ranging from two
perfect 5(;'8 to a 34 and from 13 9‘9t:h percentiles to c_ 90th Percentile.
Even t:he furth grader scored at the 95th percentile on VR. \
Only one of the eight: subtests, Clerical Speed and Accuracy, proved
even mildly difficult for the Wolfson I class. Lven t:here only four stu~ .

dents scored below the 50th percentile of end-of-eighth~-grade norps.




Physlcal maturation probably plays a large part in CSA scores,.
Only the tenth grader (who had/skipped the nlnth grade) attained

, the 99th percentile of eighthgraders on Mechanical Reasoning, but no

*

- one scored below the 75th pexcentile. . 1

. The boy.who ranked highest on DAT total score entered The Johns
A4 ? ..‘ ‘l
Hopkins University as a full-time student with sOphomore standing in

b

the fall of‘1974 at:age 14 years 9 months. During the first sgmester *

+

he took sophomore physics, advpnced calculus, introduction to number

oL

theory, and American government, making excellent grades.
The boy whé ranked only one point lower on DAT-Total alsg began
college advanced calculus that fall as a part-time student. He did

- ot —

well the first semester and continued with it during the second semester.
The person who ranked generally lowest on the DAT (a seventh grade
* boy) was also the poorest achiever ip the class., %he person who ranked

seyenth on the DAT (a seventh grade girl), was not an excellent achiever;

she was next to the bottom of the group by the end of the course period.

This occurred even though on APT Verbal Reasoning she earned one of the

only two perfect scoreslyrgoth of these students who "underachieved" in"

- S : L )

the Wolfson I'class have sobsequen;ly moved ahead,well in their regular-,

'school mathematics classes. The latter skipped the ninth grade.

N

As of "the middle of the 1974-75 school year all 16 of these stu~

dents seem to be doing well in school. Their grade placement ranges

(4

' from ninth grade, with tenth grade chemistry and eleventh grade calcu~
-\

lus (the former fourth grader); to middle—of-sophomore—yehr status at
Johns Hopkins (the former eighth grader whose DAT scores are shown in
(;he first row of the table). The boys have progressed much faster and
better than the*girls, only one,of-whom has even skipped a schooligrade.

i . '\)
.

‘f H
49




L

|

. enormous faciliﬁating effects on.the boys, and'moderate ones on some of

,points it would seem desirable' (though not necessarily as effective) to

. for mathematical aptitude'from séveral.counties,

Just two of the mine boys have not skipped at least one grade, and one , .

of those has been taking college courses for credit regularly part;tihe;‘

<

. v
It seems clear that this first of our special fast-wath classes had

Y

the girls. Such success is due, we beliewe, to the superb teaching and

'stxmulating ability of Mr. Wolfson on an extremely able group that with

a single exception--the tenth grader—--had not yet taken even one algebra

¢

course in school.

The ggécess of the W&lfson II; Fox, McCoart, and Wa;nerlclasses . ’
(see chapters 6, 9, and ‘7, respectiéely, of this volume) indicates
that the effects were not unique to the first class or to Mr. Walfson. .
This out~of—gchool t&pé class is a powerful way to look after the mathe~
matical needs of quantitative highly apt youths, The concept and tech-
niques should be readily ad#btable i:g ot:he;: subjects. Fro;n many stand- ‘
have the classes conducted by the school systei itself,'rathe; than by
an outside agency such as a uniﬁersity. Alternativel&, the school sys-

'\

tem might contract with the outside agency to set up classes and. super-

: - — \
- vise them. Such classes should enroll only unusually able students, not
less than the upper one or twg)percent of the age group in that system.'/ ‘

Even most of those Pprobably could'not progress as fast as the Wolfson I

<«

and II classes, which ' consisted of students‘extremeiy h;ghly selected )

-
——

In addition to the system~wide classes, special classes or groups
within individual junior high schools, lacated in talent-rich areas will
¢ : . .,’
be needed. The McCoart and Wagner classes at School R and other within-

school classes in progress with SMPY's help ekplore how this can be done

£,
b4




Jbest, Of course; the less able the. group the less swiftly and well it

can move through the mathematics curriculum, -

Even the mathematically most apt five or 10 percent within a school
o

system need special oppo;tunitiés, however, such as havinquigebra 1
available in the eighth or'even the»seventh.géade. Every effort should
be gade;to see that such students are encouraged aﬂd helped to complete
courses in calculus; computer’ science, gnd finite mathematic§ before

being graduated from‘high,school. The most successful of them should

N . 4
take the Advanced Placement Program examination in calculus, offered

Y

each year, (usually in Mﬁy), and thereby earn college credit. As Fox

~

points out in chapter 9 of this volume, most quantitatively able girls
will probably need more special stimulation and encouragement than the

[ .

boys.

2N
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. Table 7.A2% uwmmmumanmuw >nnvn=mm ﬁmmn raw scores (RS and percentile ranks (PR) of the 16 Wolfson I mncn

“w o dents on the eight m:vnmunm om Form S, administered 12 May 1973 y .
B School M ) . Clerical
‘ Stu~ | Grade Numerical | Verbal Abstract | Language Space Mechanical} Speed and ,
) N dent?} 1973-74| Sex| Ability Reasoning| Reasoning| Usage .mnmwwnsm Relations wmmmowﬁnm. Accuracy
. RS PR® | RS PR | RS PR | RS PR | RS PR | RS PR- | RS PR | ks PR
6 8¢ M| 40 99 50 . 99. 47 99 - ‘49 99 | 99 99 | .59 99 58 95 52 9u
Nt 8 | M| 37 ,8‘ 48. 99 49, 99 57 99 | .97 99 | 60 99 | 57" 90 48 85 -
. 2 | 10% | M| 37 99 | 48 90 | 99 | 47 97| 91 97 | 60 99 67 99 | 40 55
3 7 M| 40 99 49 99 48, 99 53 99 | 94 99 | 50 97 . 57 90 45 75
* 4 C 7 F | 737} 99 46 99 | 44 97 56 99 | 94 97 | 47 97 50 95 4 57 90
: 10 7 F | 39 99 49 . 99 4o 99 52 99 84 90 | 53 99 ‘50 95 S7 90 o0
g 11 7. F | 37 99 50 99 | 46 99 | 55 99 | 97 99 | 47 97 53 97 41 40 i)
A 15 7 F| 35797 | 47 99 | 47 99 50 99 | 94 97 | 51 99 45 85 53 85
7 A 8¢ M <40 99 ‘{u. 99 49 99 %37 90 | 8 97 55 9¢..1 52 80 48 85— .~
9 m/\m\, F | 40 99 42 97 50 99 43 po 89/ 95 | 55 99 55 97 39 35
: 12 7 .M | 40 .99 .46 99 41 90 48 57 87 95 | 45 95 58 95 38 S0 '
. 13 | 7 F| 3 99 [.47 99 | 45 97 | 48 97 | 95 99 | 41 o5 43 75 | 46 60—
5 7 | M| 35 97 48 99 41 90 46 97 |96 99 °| 33 75 53 80 42 65
21 7.1 F| 38 99 F 45 99 47" 99 47 95 | 94-.97 | 31 75 43 75 | 36 25
8 4 M| 34 97 38 95 46 97 37 90 | 78 9u | 43 95 53° 80 42. 65
, 16 7 M| 33 97 34 90 44, 95 39 90 | 54 50°| 45 95 55 85 35 35 )

mawm.hoam numbers used are-the same as in Fox (1974[1:61]). H:m%,mum the ranks on the Algebra 1 test

-

maa»nﬁmnmﬂmanonrm.mnocnwb>cmcmnomwwwm.mmnmuonwwwmvocnmomwnmnunonnon.mmxnmnnmouzom.H.w.mnm
[ ’ . . . ,

N .
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‘ Tl ‘.. . ) ,
.., Table 7.A2: Différential Aptftude Test raw scores (RS)aud percentile ranks (PR) of tne 16 Wolfson I stu-
“ - ° * (Continued) dents 6n_the eight subtests of Form S, administered 12 May 1973 * . , .
— Tl e 2Y; \,\Nro neitfier took Algebra I in school nor joined the ‘class until Septemuber nf 1972). .
L e . S . ’ . . C A
. .wmmnnnﬂn»wo ranks . shown are .nun»omﬁ\ m.wnwbml,om.,.mu.mrglmuunm.mmx norms, which differ somewhat for baqys
V . Vs, “mﬁuu.m“._ For example,. Student No. ,u,fmmonmn higher on Numerical Ability than 97 out of 100 male eignth
Coe . graders ..uo in.‘the spring. ) . i - ! : .
D .. nmﬁwvmn the seventh grade. * . ‘ ) . \
i . %Skipped the ninth grade. IR N .
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