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HOW MAY HIGH SCHOOL PUPILS BE GUIDED IN THEIR
SELECTION OF SCIENCE WORK OTHER THAN BY THE
MERE GENERAL OPINION OF THE TEACHER ?

Compulsory education has brought with it a problem with
which educators are confronted and which must be seriously studied
if we are to give to the pupils in our high schools the best train-
ing possible.Formerly there was a set course of study that all of
the pupils in the high school had to complete before their graduation
Those pupils who were able to master these given subjects were label-
led fit for entrance to college by means of their dinloma of gradu-
ation,Those who could not master the given curriculum were dropped
from the roll.At the present time we are striving to train every
pupil that comes through our doorg to make the best possible use
of his capabilities in this big democracy of ours regardless of
whether or not he 1s going to be able to go to college and prepare
for one of the vrofessions.

Most of the compulsory education laws of the states re-
quire children from eight to fourteen years of age to remain in
school and as a result of these requirements we find that our high
school enrollment has increased tremendously in recent years.What
kind of training to give this greatly increased number of ovupils
has opuzzled curriculum makers.The old standard curriculum has given
away and today we find pupils graduating from high school,some having
finished the Academic,some the Technical,some the Commercial,and
8still others the Elective Curriculum.They have not all had the same
training,yet they are all termed graduates of the hich school.These
different routes by which ovuplls may finish their nublic school ed-
ucation are all attempis at providing a means by which pupila may
best prevare themselves for their futures.

The problem that this present paper deals with 1s only
one of many that educators are being called uvnon to solve.How can
we defermine whether or not a pupil can successfully complete any
specific course of study that he selects?In order to study the ques-
tion,I have selected the sclences in hich school as a field in which
to investigate.I want to determine as nearly as nossible how we can
guide pupils in their selection of science work so that they will
be able to master a given sclence once thev have begun a study of if,.
So often we find punils stru~cling to learn a glven science when in
reallty they are elther unorepared to take that subject or else in-
capable of learning it.The teacher may make a scientific investiga-
tion 1o ascertain the cause of the failine or,as I fear is Too often
the case,he aimply lets the pupil go on to the end of the term and
then brands him as & fallure.The whole ides of my undertakine this
present investigation is to 7ind out how we can advise a pupil befope:
he begins a course not after he has falled.If we can determine in
advance whether or not a vupil can successiully comvlete,we will not
only save the tax-payer,the varent,and the teacher much in money and
worry,but we will also save the child his time and enersy as well as
his self-respect.The habit of falling is a bad one and probably func-
tiong throughout the child's whole later 1life.If a child only has the
mental canacity to become an efficilent street-cleaner,it 1is ridicu-
lous to try to itrain him to become a doctor or lawyer,3So 1% 1s in
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hish school--ga punll who would perhaps make a gzood printer often
desires to become an electrician and takes Physica pather than
Printing.It is our duty as teachers to influence this boy to *ake
Prinﬁing,rather than Briatinselie cannot hope for 2 perfect meana
of Qetermining who 18 who,but we can certainly inform ourselves
80 well that we can advise puonlls with a falr desree nof seeuraey,
All of the rollowing deta 1s given with the hone that 3% will

serve ags a means by whlch teachere can advise prosnective scicnce
pupila with o greater desree of accuracy than hzs heretofors hesn

the cosge,

The cen=aral scheme followed was to cive intelligence
tegts to those nuplle tekins the selence in thlg hish gckonl,Thia
wag done by havins all the vuplls tekins General Science,Biology,
Chemistry,and Physles assemcle in the anditorium and take the tosh,
Two weeks later these same pupils were ssgembled and ~1lven a second
intellizence test that correlated hirhly with the first test -iven.
The final score given o punll was determined Ly taking the averare

i

of his two tests.althouzh,aeg elaimed by some autors,ithe individusl
scorsif of tlhoge in a larrme group will Te lower than 1f - iven indi-
vidually,vet Tor conpesrehive purposes 1t ies legitinate to ~ive the
teats to lapse -roups,These intellimence tests were given the first
biree weeka in Octover 1224 and were followed Ly achievensnt tests
given in the classroom the lash week in January 1925,The resulbs
should show what relatisn exists between a ounil's espociny and his
achlevenent in the sclence he isg takin-g,I shall oregent below the
tatmlated results accompsnied by comments,and later see what con=-
clusions nay he reached.

The tests were siven to 483 ounils,but comnleies data
was secured for only 428,Therefore “he teiles will include only the
scorsg,ete,of thwose 428 pupils who took both the Termen Tests znd
the Achievemenl Teets in the Tour sclences beln: taughb ilention will
be made in resard o those who droonped out and such conelusions
drawn as the limited amount of date will furnish,

Table T conbtaing the tatulated results of the averae
gecores v gubjsehg on Lol Form A and Form B of the

%

: Tevrman Group
Test of Mental ALility.The nomenclature desipnates the lengilh of
time & »unil has been stuvdring thal narticnlesr sclence-Tor Insionce-
General Sciencs 1,0o0luwy A,xeans thel 1t ineludzs only thowvs pudils
wno heve heen ghtudy General Seclence fo- o neriod o foor and
one=nzlf ontlig, s, Piolor®, Cotunn Dyesng Lhoge vindlls wiin oy
Leen gtuld il BPlolos: for a ourdod of nine montlis, Toie IT ~3wveg
11ience Quotlent distribution,Tai
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Arceg of itmhion of the ohirs 0to
zees of the 428 pusils.Tatle V ois a dis SRS
ﬂfa&ts or markg —iven the 488 punils v %
VI to IX itaclusive are the tabulatcd results of
Subject Tegthg ~iven,

The medisg Score for Genoral Science 1 was 84.7,for
General Science 2 it wae 91.4,For Biolo.w 1 ib wves 111,0,70r Biol-
ogy 2 it was 114,0,for Chemisbtry 1 1t was 131,9,Tor Chenisiry 2 it
was 143.0, for Physics 1 1t was 145,0.It may be seen af once thab
the punils making the hi~shest medlan scoyresg are ~hoge taking Chem=

it ion :
relir Cive Lesolherg,Tanlee
Lhwe Achilieven- it or

i
4
'
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istry 2 and Physics 1.Reference 1o Teple IV, however,will show that

e

these oupils are also older than any obLner grouns in thp tatle,
Reference to Tabla II shows thsi thegoe two 3rouns also have nlgher

medilan IQ's *han any of the obther sroung,tlie reason orobaly is
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due to the greater selectivity which exisis among the third and
fourth year high school pupils,those of lower mental abillty ei-
ther having dropped out of school or else having zone into other
brancheg of the school's work,Under each table is z kev by the ap-
plication of which they nay e readily interpreted.For the nresent
purnose Table II is the one that will be referred to constantlv,
since it is an index to the mental canzcitiv or ability of the nu-
pils in the several subjects.Table IT,in conjunction with the A-
chlevement Tables,Table III,Table V,and the original statistical
sheets from which these tables were compiled will serve as the
basls of the present investigation.

In column G of Table II we find that 32 pupils are
taking Physics 1.The median I,Q.is 102,5,while the interquartile
range ig from 93.3 to 109.0ne fourth of the number of nupils tak-
ing this sublect have I,Q's.below 93,3,while one-fourth have I.Q's
above 100.How much better can those above 109 learn Physics than
those below 93,3%?Does the IQ of a pupil serve as a good basis for
a prediction of how well that pupil can learnPhysics? What IQ is
necessary in ordeér for a pupil to successfully learn Physics?These
and other questions will be considered in the following analysis,

Table IT shows that there were 7 pupils with an IQ of
110 or more.Table IX shows that there were 8 pupils who made a score
above 80.Reference to the statistical sheets shows that 4 of the 8
pupils making more than 80 had IQs above 110,while the other four
had IQs of 107,99,92,and 921.0f the three remaining with IQs above
110,0ne made a score of 75.3,another made 47.4,and the last made
43.3.The writer taught this Physicg class and knows it to be a fact
that two of these last theee are girls who did not do theéir best,
but seemed to be satisfied just to pass,and also that the remaining
boy who is now taking Physics 2,last month did such good work that
his monthly %rade was B{which by the marking system means superior
work,Of the A's and B's given by the teacher on the term's work
5 were given to members ot this grouo whose IQ's exceeded 110,
Referring to Table III and the original sheets I find that the
average mental age of the 7 pupils whose IQ's exceeded 110 was 18
years 2 nonths.These facts show plainly that a pupil with a mental
age of 18 years 2 months and an IQ of as much as 110 can success=-
fully take Physics in the high school.

Referring to Column G Table II,we see that there were
4 pupils whose intelligence quotients were below 90,Table IX shows
that there were 4 puvils who made a score of lesg than 24,When I
look at the statistical sheets,I find that 3 of the 4 making a
gcore less than 24 are 3 of those having an IQ below 90,0f the frur
E's given as marks on the term's work,I find that two are from this
grouo of four pupils.The other two with low IQ were graded D by the
teacher.The average mental age of these four pupils was 13 years
8 months.The foregoing data seems very good evidence that pupi}s
whose mental ages are less than 13 years 8 months and whose IQ's
are less than 90 cannot do satisfactory work in Physics.

In considering the group whose 1Q's were between 90
and 110,I find that there were 8 pupils whose IQ's were less than
100,and that of these 8 pupils only 3 made a score above 50 on the
Achievement Test,while 2 were repeaters having had the course the
previous term and failed.The average mental age of the 8 pupils
was 14 years 11 months.The term marks given by the teacher were
2¢'g,4D's,and 2E's,thus showing that in the teachers opinion only
two of these & punils did work which was considered satisfactory,
while four were considered inferior and two fallures,
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Of the 13 remaining pupils taking Physics 1,whose IQ's
were from 100 to 110,I find that 8 made more than the median score
of 60 on the subject test,that the average mental age was 10 years
7 months(ranging from 194 to 207 months),and that the teacherf term
marks were 3B's,7C's,and 3D's.All in this group did passing work,

From the foregoing data on Physics 1 pupils I con-
clude that it is unwise for a pupil whose mental age is less than
14 years 11 months and whose IQ is less than 90 to take Physics.
The results show that those pupils whose IQ is 100 or more and whose
mental age is as much as 16 years can successfully do the worlk,
This is not stating that a pupnil whose IQ is less than 90 cannot
do the work or that those whose IQ's are legs than 100 cannot do
the work,but it is merely stating that usually they do not do it.
The writer has known pupils of low mental ability who by hard study
and constant application have been able to do satisfactory work,but
as a general rule it is inadviseable for them to attempt to master
the subject of Physice.On the other hand,he sometimes has pupils of
superior ability who from a lack of application or other causes do
inferior work.

The Physics 2 class was so small that I did not in-
clude it in any of the tables.However,the statistical sheets show
that there were four pupils taking Physics 2.Their IQ's were 116,
113,106,and 84,Their mental ages were 18 years 6 months, 18 years
lmonth, 16 years 11 months,and 13 years 6 months,respectively.Their
scores on the Achievement Test were 76,1,59,6,36.7,and 17.7,respec-
tively.The teacher's term marks were 2B's,1C,and 1 D,The subject
test,the intelligence quotients,the mental ages,the teacher's marks,
all show that the vpupil with the high mental age and high intelli-
gence quotient does the best work.The punil whose IQ was 84 really
had no business attempting to master the subject of Physics,and,the
inferior grade of D ziven him by hls teacher shows that he did not
master it even to the extent of doing satiafactory work,

Table IT,Column F,shows that there were 38 punils
taking Chenmistry 2.The median IQ was 102.,7 and the interguartile
ranze was from 96,5 to 108,75.There were 8 puoils whose IQ's were
above 109,Tatle VIII Column B shows that there were 9 pupils who
made a score on the Achievement Tesgli above 25,Table III shows ithat
there were 9 pubils whose mental ares were sbove 17 years 1 aonth,
Of the 9 pupils who made a score of more than 25 on the achlevement
test,the statistlcal sheets show that 5 had IQ's above 109,3 had
I1Q's above 100,while 1 had an IQ of 97.0f the 8 pupnils whose TQ's
were above 109 only three falled to be among the hishiest one-~fourth
of the class,two of the three beins above the median score ant one
sligttly below,0f the 9 nunils whose mental ages wsere above 17 years
1 nonth,I find that 6 are amonx those 9 nunils making the hichest
acores on the achievement test,0f the 8 »upils with IQ's arove 110G,
the teacher has graded four A,three B,and one D,The teaclhier rave
five A's smons thirtreeicht nuolls and we have just seen toar Tour
of these A's were received by nunils whose 1Q's were above 105,71 nay
add that the other punil receiving A for the term had an IQ of 108,
The dats rlven certainly shows that & punil whose mental ase 1s s
auch as 17 years and whose IQ 1s above 10¢ can successfully do the
work reqgulred in Chenlstry 2, _

Referring to Table I7T Column F we find that there
were 8 puonils whose IQ's were below 95,Table VIIT Column B shows
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that therve were 7 pupils who made a gcore of less <han 10 on tne
Actiicvement Test.Table III shows thal there wor@ 7 Sunile takine

Chemlstr“ 2 whose mental ages were Telow 15 rears,.0f the soven Uuwjb
who ade 2 geore of less Hhian 10 on tre achlevement teat,l 7find that

3 had IQ's less than 95,while the “ivhest IQ of any of “he 7 was 104
the oblhier threehaving IQ's of 19D or less.0f the 7 nunils whnse

mental zpes were Lielow 15 wearsg,l find from the ststistical shoens
that three were of ilie sroun who made lega than 10 on the achieve-

ment test,while 2 made acoreg of 13,one 10,208 one 21,A11 sevan

made less than the nedian score of 18 excent one.I Tind also that
Lhe neacnerﬁ berm marks 1or the 8 ounite witn IQ's T<low 05 ware

fouv D q,tnrec Clag,and one B.ine iour nupLie receivin: D v8 8 Larn
wrk had IQ's e 1ow 90,Fhe three nupils receiving € had LG's 2nove
9 ,While tne one receivin: B liad zn IQ of 92,The dat2 ghows that

re Tor a punil whose TQ 1a "elow 9C a1d whose neahal
1zn 15 rvears to do inferlor work.

Table IT Column F ahows thatl Lhere were 22 amils
whoge IQ's ransed fron 55 to 110,Taxle VITT Colusn B shows ohat
there were 22 vuolle wiho nade scores on the Achlevenent Test ranse
i from 10 to 24 inclusive.Table ITI shows tMa% there were 22
puvils whose usnlal avaes we s netween 15 yesrs and 17 vearvs 1 1onthn,
Of the zroun of 22 mipils having IQ's enove 95 =nd below 11C,I find
that 16 made scores ahove 1 yhie median ecore for ithls test bpeing
18,Referring to the %teachers marks,I find that he ~ave +a this sroun
of 22 »nils a mrade distritution of one A,seven B, seven C,3ix D,and
one E.The data tends to show that puosils with IQ's ahove 85 =and aentel
ases over 15 years do averase work in hich school Chemistry 2,

Table IT Colamn B shows Lnat there were 53 ouoﬁl
taking Chemistry 1,9 of whoxn had IQ's ahove 110,Table VIII Column A
shows that there were 13 punils who made scoves of 20 or nore on the
Achievenent Test,Table III Columnn L shows that there were 12 oupils
whose mental asea were above 17 vears 1 month,Referring Ho the gha-
tistical sheets,T find that of the 13 -Hunils naking a score of 20 or
more on the achlevenent test,5 were from the groun of 9 »unils whose
IQ's were above 110,0f the 12 »uonils whose mental sres were 17 rears
1 month or zore,I find that 8 were members of the ~roun of & »unsile
whose IQ's were above 110.The seachers hern marks For these ¢ sunils
were 2 A's,2 B's,4 c¢'s,and 1 Ejshowiny that Ffour did satisfactory
work,four superior work,aad one fallinz work.The data seeng o show
that punils whose IQ's are 110 or more =nd whose mental aszes are as
much as 17 rears 1 wonith can do pood work in Chemistry.

Table II Colunn E shows that there were 16 ounils
whose IQ's were helow 95.Table VIII Coluan A shows that there vere
15 punlls whoge scorea on the Achievement Test were helow 10,Tanrle
ITI Column E ghows that hhsr@ were 15 panils whose mental arag wers
telow 15 vears.Referrines to ﬁﬂ giatistical sheets 1t will be seen
that 14 of the minils whose IQ s were below 25 helonrad Lo Lo sioun
of 15 whose mental areg weve helow 15 years From the svatlsbliezl
sheets it may be s=en also that of the 15 rud ls whose gcores were
less tharn 1D on the Achievement Test,7 belonged to the =ro oun of 16
pupils whose IQ's were helow 95,0f the remaining 9 whose IQ's were
below 95 only 3 exceeded a score of 11,The term ‘marks given by the
teacher for these 16 pupils werel B,1 C,4 D,10 E,When 13 of these
16 puonils(IQ below 95)make achievement scores of not more than 11
points,and 10 of the 16 are given term grades of E by a teacher who
did not know their achievement scores,it certainly seems conclusive
~vidence that pupils whose mental apges are under 15 years and whose

the cheances =
ate 1s less t
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IQ's are below 95 do not succesgfully accomnlish the work of Chemis~
try ' in high school.Only 2 received a satisfactory grade from the
teacher and only 2 made as much as the median score on the achieve-
ment test(one of the three exceeddémg 11 made only 12 which was below
the median).

Table II Column E gshows that there were 28 »unils
whose IQ's were from 95 to 110.Table VIII Column A shows that there
were 25 pupils whose scores on the Achievement Test ranged from 10
to 20.Table III Column E shows that there were 26 nupils whose men-
tal ages ranged from 15 years to 17 years 1 month.The statistical
sheets show that 21 of the 26 whose mental ages were between 15 ye=-
ars and 17 years 1 month belonged to the group whose IQ's were be-
tween 95 and 110.It may be seen from the statistical sheets also
that only 7 pupils out of the 28 made achievement scores as low or
lower than the highest scores made by 13 of the 16 in the group
having IQ's below 95.The teacherhs term marks were distributed as
follows:5-A,6-8,8-C,1-D,and 8-E.In the opinion of the teacher 9
pupils did inferior work.Of these 9 puvpils 6 had IQ's less than 100,
Judging from the scores made on the achievement test by these same
© pupils,I think the teacher was correct in failing these pupils.
However,since the majority of the pupils in the class with about
equal mental age did the work successfully,I think these 9 pupils
could have done it also i1f they had used their ability.

Table II Column D shows that there were 58 nunils
taking Biology 2,cf wnich number 13 had IQ's above 105,Table LII
Column D shows that there were 15 pupils taking Biology 2 whose
mental ages were above 16 years 3 monthg.The statistical sheets
show that 11 of the 13 whose IQ's were above 105 nad mental ages
above 16 years 3 months.Table VII Column B shows that there were
13 pupils whose scores were 35 or more on the achievement test,

The statistical sheets show that 7 of the 13 puPils making scores
of 35 or more were from the group of 13 with IQ's above 105,while
21 was the lowest score made by any oupil heving an IQ of as much
ag 105,The teachers term grades for these 13 pupils were I-A,?«B‘
4-C,1-E(no examination #aken).Every one of the 13 nupils with IQ's
of as much as 105 and mental ages of 16 years 3 monthg did satis-
factory work except one who did not take the examination and there-
fore failed.The data seems to show conclusively that such pupils
can do good work in Biology 2.

Table II Column D shows that there were 9 pupils
whose IQ's were below 90.Table ILI Column D shows that there were
8 pupils whose mental ages were all below 13 years 9 months.Refee-
ring to the statistical sheets it will be seen that 7 of the 9
pupils(IQ below 90)had mental ages less than 13 years 9 months.
Table VII Column B shows that there were 13 puvils whose scores on
the achievement test were below20D,The statlistical sheets reveal
the fact that of these 13 pupils 6 belonged to the group of & whose
1Q's were below 90.The teachers term marks for these pupils were
2-B,2-¢,5-D,showing that the tendency was towards inferior work.
The statistical sheets show that neither of the two pupils eeceiv-
ing B as a term grade made ag much as the median score on the
achievement test.
Table II Columan D shows that there were 36 nupils
whose intelligent quotients were between 20 and 105.Table ITT Col-
umn D shows that there were 35 punils whose mental ages were e~
tween 13 years 9 months and 16 year: 3 months.Tha statistical sheets
reveal the fact that 34 of the 35 pusils whose IQ's were between 90
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and 105 had mental ages above 13 years 9 months.Table VII Column B
showg that there were 45 puplls whose scoreg on the achievement test
exceeded 20.Referring to the statistical sheets it will De seen that
29 of the 36 made scores above 20 on the achievement test.laking a
distribution of the teachers' grades it was found that for the 36
pupils they had given 13-B,12-C, 10-D,and 1-E.The teacher judgments
in conjunction with the results of the achievement test seem to
indicate that a pupll having an IQ of as much as 90 and a mental
age of as much as 13 years © months can succesgsfully do the work
required in Bilology 2.The pupil receiving E from his teacher made
2? on the standard examination,the median of which was 27 for his
class,

It will be seen by referring to Table II Column C
that there were 108 pupils taking Biology 1.0f this number 26 had
IQ's of 110 or more.18 of the 26 had mental ages of as much as 16
years 3 months.Table VII Column A shows that 23 pupils made scores
on the achievement test of 30 vnoints or more.The statistical sheets
show that 17 of the 23 pupnils makine a sgcore of more than 30 points
belonged to the group of 26 with IQ's of 110 or more.I find that
the term marks given by the teacher to the 26 pupils with high IQ's
are,7-A,14-B,1-C,and 4-D,which shows that 21 out of 26 did superior
work in the oninion of the teacher.There is no doubt about punils
of this mental age and intelligence quotient being able to do the
work of Biology 1.

Table IT Column C shows that there were 24 pu»nils
whose IQ's were below 90.Table IIT Column C shows that there were
24 pupils whose mental ages were less than 13 years 9 months.The
statistical sheeta show that 16 of the 24(Ig below 90)had a mental
age less than 13 years 9 months.The results of the aghievement test
in Table VII Column A show that 42 vunils made a score less than 20,
Of the 24 pupils whose IQ's were less than 90,it can be seen that
15 belong to the group making less than 20 on the achlevement test,
Teacher’s term marks are 1=A,7-B,1-C,5-D,and 10-E.In other words, 15
of the 24 did inferior or failing work.The data shows a tendency for
these pupils under 13 years © months mentally and with low intelli-
zence quotients to do either failing or inferior work in Biology 1.

There were 53 ounils taking Blology ! whose intel--
lirence quotients were from 90 to 110,The lowest mental apge of anv
ninil in this zroun was 12 vears 4 months.The lowest mental ape of
any dunil,in this oroun of 58,who made ag mich as the median score
of 22,2 on the achievement test was 14 vears 2 months,The teacher's
term marke were 7-A,25-8,3=C,15=-D,and 8<E.The statlstical sheets
show that the 8 vupils graded E by the teacher had IQ's below 99 and
the averare mental =.e¢ was 13 vears 7 months.Thls aerees with the
gtatement mede in the pregédins waragraph that nunils whoge mentsl
aces are helow 13 yvears 9 monbths and have low intelllizence guotients
do inferior work in Binlosy 1,

Taple IT Column B shows that there were 54 -uoils
takine General Science 2,of whom 10 had TQ's above 120,Tauvle ITT
Colunn B shows that there wvevre 17 sunlls whose zental aes wers
above 14 years 7 months.Table VI Coliasn B shows taah Lhere were 20
ounlls who made & score of 20 or more on the achievemen" best . Re-
ferrine to the gtatistical sheets,it will Le seeu that 13 of the 12
2unile{TQ-100 or wore)lelons to “he oroun of 26 makii “he hi host
gscores.The teachers term marks for the 19 susilas were 1=A,9-8,7-C,
and 2-D.In the teachers' judsments there weve 10 of the 19 mnils
vho Aald superior work,while only 2 did inferior work.Certalily a
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pupil whoge mental age is 14 years 7 monthe and IQ of 100 or more
can do the work required in General Scilence 2,

Table IT Column B shows that there were 18 mnoils
whose IQ's were below 85.Table TII Columi B shows that there were
15 nupils whose mental aces were less than 12 vears 11 months,The
statistical sheets show “hat 12 of the 15 belong to =he grousn of
18 whose IQ's were below 85.Tsble VI Column B siows thet there wees
19 punils whose scores on the achieverent teat were less then 15,
The statisticsl sheets show that 10 of the 19 belonwed to the zrou-
of 18 whose IQ's were below 85.The tracherd term crades for these
pnils were 1-B,8-0,6-D,3-E,A counarlonn of teachsr jud uenis whth
achievernsnt gcores shows *“h-t 50 nepr cent did inferior work viile
only one nunll was rated sunerior by the teacher.

There were 27 sunils teting Gereral Science 2 whose
I3's were as .auch as 85 but not as much as 100,Since it has nsen
shown 1n the two precediny ozragrapls that 27 of tne wwo nizher ana
lower orouns ave nenbal azes either below 12 years 11 months or
above 14 years 7 monuns,tiae majority or tma interzediste sroun of
27 nupils would nave mental ages ovetween 12 years 11 montha and 14
véars 7 ronths.Tavle VI Cotuun 3 slowe what 37 -mpils roceived
acores betwezn 15 and 25,7t can be seen fromn tne stavistical sheeths
that 18 of the 27 puoilas with IQ's between 85 ana 100 a:de scores
between 15 and 25 on the achlevenent test,The teacherd tern marks
were 1-A4,12-R,7-C,5=D,2-E,The teacher judsments when coanared wiih
acnievement test recults show that these »unils can do the work
required.

Table IT Column A shows *“hai there were 7 -~u-ils
takinzg General Science 1 wiose IQ%s were ahove 110,Teble ITIT Column
A shows that there were 7 »unllg whose mental ages were as much as
15 years 10 monthe.The statistical gheets show that 6 of the 7 be-
lonzed to the sroup of 7 whoae mental ages were a8 much as 15 yezrs
10 months.Table VI Column A showg that 7 -Hu~ile made sceres ol as
mich as 25 on the achlevementy teat.Three of “he seven were from the
zroun of geven havins hizh IQ's.The teacher's tera marks for these
7 oupils were 1-4,6-B,This groun of pupils certainly can do rood
work in General Sclence 1,

There were 11 »upils taking GeneralSclence 1 whosge
IQ's were below 85,Table ITT Column A showa thal there were 12 po-
plls whose mental ages were below 12 years 6 montha.The statlistienl
sheets show that 5 of the 11 with low IQ's had mental azes less
than 12 years 6 months.Not a single ounil of the 11 had & neantal
age exceading 13 years 6 amonths.The statistlezl sheets show that the
hichest score made hy any of the 11 »unils on the schlevenent test
was 19;and,the lowsat score 7.The distribution of ecores wis 1«17,
1-14,5,1-15.5,%-12,3-11,1-7,5,1=7.01ly one ounil mads 2 score of as
mich ag the median for General Sclence 1 nunilg.The Leacher's form
marks for thegse 11 vunils were 1=R,4-C,5=D,1=-F.Both the gcocres on
the achievement test and the teachor's judements were low,In the
writer's oninlon,sll excent three should have boer :iven falliog
marks by the teacher.The dats ghows rather conclusively that sunils
whose mental ares are below 12 years 6 sonths aud whose iQ's are
leas than 85 do very inferior work in General Sclence 1,

Table IT Columnn A shows thrt thers waee 57 munils
whose TQ's were Detwesn 85 and 110,Prachically 211 of these 57 had
mental ates exceedins 12 years 6 months,.Reference o the stablsti-,

a
cal sheets shows that out of the 57 only 3 scored lessz than 10 on
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the achievement tegt.The teacher's Lerm marks were 1-A,21-B, 206-C,
4-D,and 5-E.The data shows that in general a nunil whose mental age
1s as much as 12 gears 6 months and whose IQ is as much as 85 can
do the work required,althoush a small nercentase will do work of
inferior quality.

A study of the statistical sheets and the school rec-
ords shows that the majority of the punils who dropped the science
they were taking during this semester had IQ's below 90.Some of the
puvils who took the intelligence tests were absent on the day that
the achievement tests were given and others had moved from Newport
News to other nlaces.

Summarizing the analysis,I have drawn the following
conclusions:(1)A pupil having a mental age less than 15 years,and an
IQ less than 90 should pgenerally be advised not to take Physics in
the high school;(2)A pupil having a mental age less than 15 years,
and an IQ less than 90 should generally be advised not to expect to
be able to do good work in Chemistry in the high school;(3)Pupilsa
with mental ages below 13 ydars 9 months,and IQ below 90 consistent-
ly do inferior or failing work in Biology;(4)Pupils with mental ages
below 12 years 6 months and IQ's below 85 do inferior or falling
work in General Science.A teacher,when advising a pupil,must take
into consideraztion other factors besides mental age and I1Q.This data
is presented,not to show conclusively what punils can do tul rather
to show what a relativeiy large number did do.The conclusions sitated
above are the lower limits.Pupils who are above the lower limiits of
intellizence and mental age wlll do good work according to how much
they exceed those limita,

Tt 18 the writer's bellef that soon all high schools
will have someone to help punils outline the courses they wish to
take 1n order to complete their public school education,and that
this counselor or advisor willl have sufficient test and other dats
at hand to intelligently advise them,When we have every ounil doing
the things he can and wants to do,we will eliminate failure and at
the same time many of our present prowblems of discinline,2te,. It is
our duty s teachers to bring this condltion to pass &g soon as we
intelligently can.
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200-204

1 C
195-192 ¢ ¢
190-104
185-18¢9
180-184
175=179
170-174
165-169
160-164
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150~ 154
145«149
140~ 144
135-139
130-134
125-129
120=124
115-116
110-114
105-109
100-104
95-99
90-94
85-89
80-84
T5-72
7074
6569
60-64
55-59
50-54
45-49
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30-34
25-29
20-24
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Total 75

(S}
0

58 53
Median 84,7 91,4 IRR 114.0 131,9 143,0 145,0

b 3
-

r“

Q1 62.7 68,3 87.5 98,1 110,4 122.5 110.0
Q3 103,8 106,7 139,0 140.,8 158.,.4 159.2 160,0

Read the table thus:0f the 75 pupils taking General Science 1,1 made
an average score of 180-134;1 made an average score of 100-164,ctc,
The median score for General Science 1 wag 84,7;the interquartile
range was from 69,7 to 103,8,Read siail-rly for the other six subjects,
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Table IT
Intelligence Quotients of 4285 Pupils

A B c D B ) G
IQ Genersl General Biology Blology Chemistry Crenlstry Phrsics Tota
Sclence!l Science? 1 2 1 2 1
140-144 o 1 0 0 0 G o 1
135-139 © o) 0 0 0 9 0 o)
130-134 1 Q O v o 1 2 2
125-129 ¢ o 0 0 o 0 o V]
120-124 ¢ 2 3 2 0 1 2 10
115-119 3 1 9 ! 3 1 1 19
110-114 3 0 14 2 6 5 4 34
105-109 6 5 16 8 e 6 5 56
100-104 3 10 t g 7 11 8 63
95-95 15 6 18 14 L 5 2 71
90-94 10 13 13 14 10 4 6 7C
85-89 18 8 15 3 2 2 2 50
80-84 7 10 8 5 2 1 2 35
75=T9 3 5 i 1 2 1 G 13
70-T4 ¢ 3 0 v 0 s 0 3
65-69 0 o 0 0 0 0 o o
60-64 ¢ C 0 o e 0 0 0
55-59 1 o 0 0 0 O ¥ C
Total 75 64 108 58 53 38 32 428
Medlan 94,3 92.3 99.7 271 29,8 102.7 102,5
Q! 87.2 84,0 01,1 g2,0 93,6 06,5 93,3
Q3 101,4 101,5 109,7 104 1 157.9 108.75 109,30

Read the table thus:0f the 75 nuplls in Column A bLakias General
Science 1,15 had IQ's of 95-99;the median TQ was 94.3;tne inter-
quartile rangze was fron 87,2 to 1J31,4jetc.Read sinllarly for the
other six subjects,.



Table III

Mental Ages of 428 Science Pupils
A B c D E F G
Months General General Biology Biology Chemistry Chemistry Physlcs
Sciencel Science?2 - 2 1 2
225=-229 ¢} §] o
220-224
215-219
- p10-214
205-209 )
200-204
195-199 1
190-194
185-189
180-184 4
175-179 4
170-174 13
165=109 A
160=164 13
155=-129. 7
150=-10% 7
145-14¢ 9
2
o
o
Q
0
0
0

| -
coCco

Q=00

o
1
1
2
0
2
2
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140-144
135-139
130-134
126=129
120-124
115-119

1
1
2
3
5
7
4
4
7
4
5
5
0
3
2
2
0
Q
0
0
0
]
o
110-114 0
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105=109

o
i [oN s R &) OOOOOOONOa\N\ﬂa—aI\)*\l\.ﬂF\)NNWO--

1
Total 75 G4 108 58 B3 78

W
n

Median 1644 167.0 178.3  180.5 190,6 196.25  197.1%
at 154 .8 154,2 166, 1 170.3 178,25 183, 1 176.7
Q> 174.3 176.25 194.4 192.5 204 ,1 204 4 207.5

Read the table thus:Of the 75 »uplils taking General Science 1, 13
had mental ages of 170~ 174 months;the median mental age Was 164 4
the interquartile range was from 154.8 to174.3 months:etc Read the
other gix columns gimilarly.



Table IV
Chronological Ageeg of 428 Science Punils

Gen, Gen, Biology Biology Chemistry Chemistry Paysics
2 i

Sc.! Sc.! 1 2 ]

The oldest pupllli7-9 18-9 201 18-8 20-1 18- 1C 19-2
The Youngest " - 12-11 12-11 1229 13-10 14-6 14-3 15-3
Between 20&2! vears O 0 1 0 1 0 0
" 19620 " 0 0 1 0 4 0 2

" 18619 " o 1 2 1 4 6 4

" 1718 " 2 6 12 5 n 16 12

" 16&17 " 11 13 18 19 25 7 LR}

" 15616 " 15 15 29 23 7 3

" 14615 " 29 25 28 8 \ 1 o

" 13&14 " 17 3 16 2 6 0 0

" 12613 " 1 1 0 0 0 0
Total 7% 6% 158 58 53 38 32
Median 14-8 15-2 15.4 15-10 16-0 17-2 17-2

This table has been inserted chiefly to show the general
distribution of the agea of pupils taking sclence in this high
school for this session.It will be seen that the apges of the
pupils increase accordlng to the order in which the fuur sciences
are at present being offered.It has bheen the custom in recent
years in this high school te illow only third and fourth year
pupils to take Chemlistry and Physics,



Mark

A
B

Total

Table V

Actual Term Grade Distribution of 428 Sclence Pupils
General General Biology Biolopgy Chemlstry Chemistry Physics
Science! Science? 1 2 1 2 1

2 2 15 1 7 5 2
28 22 46 22 9 1 6
30 22 5 18 13 10 9

9 13 24 15 5 1" 1

6 5 18 2 19 1 4
78 23 108 58 53 38 32

A mark of A ig supposed to represent work whose quality

exceeded the expectations of the teacher and to show that the

pupil possesazed initlative and a spirit of cooperation to a

marked degree,

A mark of B represents that the pupill did work of supe-

rior quality.

A mark of C represents that the pupil did the work of

the class in a satisfactory manner.

A mark of D represents that the quality of work done by

the pupil was inferior.

A mark of E repreasents that the pupil did such poor work

that he will have to repeat the course in order to raceive credit,



Table VI Table VII

Ruch-Popenoe General Science Test Ruch-Cossman Biology Test
Score Genﬁral Gengral Bid%ogy Biology
Sciencel Science2 ! —
50-54 0 0 1 0
45-49 v 0 0 0
40-44 ; 1 4 7
35=39 1 1 4 6
30-34 1 o] 14 8
25-29 4 6 16 13
20~24 6 18 27 1"
15-19 27 19 22 8
10-14 30 15 17 5
5«9 5 4 3 0
0-4 o] 0 0 0
Total 75 23 108 58
Median 15.5 18,4 22,2 26,9
Q1 12.3 14,0 16,6 20.7
Q3 18,9 22.8 28.8 341
Read Table VI thus:0f the 75 nunils Read Table VII thum:0f the 108
taking General Science 1,27 scored punils taking Biology 1,27 made
15-19;the median score was 15.5;the scores of 20-24;the median was
interquartile range was from 12,3 to 22,2:the interquartile range was

18.9;5etc. from 16.6 to 28,8;ete.



Table VIII

Powers General Chemistry Test-Form B

Score Chemistry 1 Chenistry 2
A B
4044 0 0
35-39 1 1
30-34 0 2
25-29 4 6
20~24 8 T
15-19 6 2
10-14 19 6
5-9 14 6
0-4 1 1
Total 53 38
Median 13,0 18.3
Q1 9.4 12,1
Q3 19.8 24,6

Read the table thus:Of the 53 nuvils taking Chemistry 1,8 made scores
of 20-24;the median score was 13,0;the interquartile range was from
9.4 to 19,8;etc.
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Table IX

Sum of Scores on Forms A & B-Iowa Physics Test

Score  Physics 1 Score  Physics |
165-169 1 35-39 0
160-~164 0 30-34 3
155-159 0 25-29 o
150-154 0 20-24 1
145-149 0 15-19 0
140-144 1 10-14 2
135=-139 0 5-9 0
130-134 0 04 1
125-129 0 Total 32
120-124 S Yedian 60.0
115-119 0 Q1 42,5
110-114 0 ) 80.0
105-109 o] Read the table thus:Of the 32 pupnils
taking Physics 1,2 made gcores from 10-14;
100-104 o] the median score was 60,0;the interquar-
tile range was from 42.5 to 80.0jetec.
95-99 2
90-94 !
85-89 L
80-84 2
75-79 4
70-74 2
65-69 L
60-04 1
55-59 !
50-54 3
45~49 3
40-44 2
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