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A COST-EFFECTIVE ANALYSIS AND FOLLOW UP

STUDY ON A MULTI-LEVEL MATHEMATICS INSTRUCTION ,
* SYSTEM AT ANTELOPE VALLEY COLLEGE
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A cosy-effective analysis and follow up study was con-

.dgoted‘on.a rangpm ;ample of students afﬁef'expaéure.ﬁb

s a mulpi-level ?SI systeﬁ'of math igstruction. The étudy"
incluées comparison of, cognitive accaomplistiment an%hcost
of instruction under the iﬁnovative éystem:to.sim;lar

-'barameters as evidenced in a randbg sample control g;oup

which received conventional lecture-ty instruction in

L] ~
Y

mathematics.
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. -cdmparisons with conventional systems of instruction

A COST-EFFECTIVE ANALYSIS AND FOLLOW yp #

. STUDY ON A 'MULTI-LEVEL MATHEMATICS INSTRUCTION J‘
' . SYSTEM AT ANTELOPL VALLEY COLLEGE -

A nulti-level PSI type of ogenrended«mathematics instrue- -

[y
—————te = pe

Do - . : 1
tion system was introduced at Antelope Valleyicollege' '
during the Fall of 1970. The class was named Math X.

-

Between the Fall pf 1970 and the Summer of 1973 28 sec=

bﬁons involving as few as. 32 and as many as 136 students A

|

;had been completed, Moge recently, over 200 students

i
;

1

ere,enrolled\in_a single extended‘day section. v

Until 197&, statistics ori these sections were included in

- -y

-
» the standard gq?de and attrition study with little con-

cern Lome reflection en tHe nature “of Math, X caused '

concern that the inclusion of-gnade and attrftion figures

-

from PSI systems with statistics from conventional lec-

v - T
ture type classes was a mifing of apples end oranges.. "
The following unusqal features pf the’ Math X system make

— -

difficult. C e e ' O

l.' Students ‘are- allowed’fo enroll without screening i‘

. .
”» [ 4

or consideration of prerequisites. ;:&

2. Blacenent in’ any %evel within Math X, is deéided

after inventory tesuing andtupon the advice of~

. , . N
"\ g teacher or proctor._' Lo R

s ’

3. After a Student is Counseled intd the aporopriate

-
.t . . A, s H
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‘metry) and_College Algebra during one semesﬁer.

garding- the obje tives of that leVel for success.,

The student may ot have to study all elementsiif
he exhibits mastery of certain elements.

Math X student? are allowed to progress at their
own rate through a sequence of P I materials
(usually a programmed text or a dio—tutorial .
materials) and maé complete a level . at ‘any time .f

-

durimg a semester-or may require over one semes-

ticed in an attempt ‘to help establish’ sound\study

‘A—-

habits and to insure as many successes each se~

mestepn asﬁpossible.'

'No penalty grades are’ever awarded, and students_

may enter or drop the class or level at aq*’time.
They may also transrer into a lecture section ‘
(if qualified) at any time.' 1 , ' - C
All tests are repeatable, ie., a student may re;,
study. after a test and retake an alternate form
of the test as many "times as he wishes in an at-

tempt;to obtain thé grade he desiresg . i

4

Up. to l9 units can be earned in remedial math

- topics (levels from arithmetic through trigpno-

‘

(This has nog happened-&ét -- the maximum number

..:completed 1s 12.) . T

. R ‘
> . . . }
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7Consideration of the unusual’features‘listed above oro-
vides convincing evidence that the Math X léarning scheme

*a

cannot be compared with standard methods of instruction

N\
using conventional gradg and attrition percentage methods.

This study was designed to £111 the need for accOuntabil-
ity in the Math X program. An attempt will be made to
-develop a- cost-effective analysis model for comparing

1ecture type instruction with Math X (§SI) methods.

r

] - -——nw. ey

A second element of this study will b? the assessment of

——

\

/
the comparative satisfaction of studehts who have been

’ t

exposed. to Math X study (follow up)

L] . 4 "

)
. e gt svs e o¥
.

The stated oojectives of the study are
wl. To compare student sucéess figures from classes
._—/

taught using Math’ X procedures with figur s from

conventional math lasses. o l
,‘( .
2. To assess and comp e the relative abilities of .

|
i
\
U §

*students from Math cJassds with students from

'conVentional math classes by correlating grades /

'i\ in classes taken after taking Math X with

9 ,, * 1s

grades made in Math X.

. e m—— -

3. To determine thg’cost of Math X instruction as”

compared with conventional math instruction on
”, 4 .
a.per:student;basis. . -

: N P
4. To set up an accountability model enabling' com- L

-

" parisons'bet#een conVentionally‘taught lecsure
~L e - - R _-.’._-......,'._ e e = e - emam s ——— —tom 5 SAemaks o premmsssee e
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type math classes with the Math X insfructional

- ’ system (a cost-effectiveness<model).

.
. . -~ ¢
- , .
< - - - . ’

5. To-assess student satisfaction with the Math X

o " Yrogram efter'tpe:student has had a chance to be
away from the program. ' . k'\

.

LI M - . ¢

In general the study will provide fee back for’Ube in

refining and perfecting whgt\seems to Be one. of the latest
N J

N methods:oﬁ\gathematics~instruc¢ion,strategies.

>

— . ...

PSI Instruction (Institutional\ﬁesearbh from the

. Literature) . 5:-i:

- e S - “——— { e A
.
P

zrieoqa Sta%e University in his iinature-search study
B : = . . 3
/ titled "Se f-”acing and Instruct r Pacing in PSI-Courses.'

‘. / ' - o f - . ' ?
T +  While 7hé hrust of his study t ward pacing procedures, o

- . " usi ositive moqivational methods rather than punitive
{ tec cs, wnich may include the éhreat of non-success- }
B gr es. Most PSI methods consﬂdered invkoe student proc-x.‘ ",
N toprs pnder _one professional. he ratio of instructor-" .

e\ .

, proctpr to students is general ¥ about { :20. While cost-

-

P ) “effeJtiveness is mentioned, a model is-not proposed in .

eiser's *tudy S . . ‘

4

Dr.

"A study done by Mary A. Golladay and three associates

. - S e m e e e e b e
Y \) . o lo . . . _‘__":
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\ - . under the auspices of the U.S. Offige of-Education, pub-

1ishe&'1n May of 19752, indicates t at,mddeié of traéi- )

-

- - tionally structured educational experlences areJihapprop-

+ B

rilate for‘use in assessing indiyidualized instructional -

programsl ,XPeir study, titled “Prdblegs in Empirical

—— —

. N R ! 3 M ‘
Research on Individualized Mathehatics Programs,” includes

a system of "des¢riptors” and a complex flow- diagram for"

.
- m———— - -
.

analysis purposes but sheds no light on bullding a -cost-

‘ /' effe%t17k model for our study., \ ) / Lo

- y [

c ///_'A study,published by Merrill Publishe?s regarding pﬁe use

.Bf‘th Mqrpiil system of AUT. instruction at Fulldton -
Commun gy'qoilege'(Prpjeét 70)f'descr1bes cost savings in
.\ PS; makh,instructioh a& ?ullergon. The studi.reports data AR
from Jne 1&731-1972 peripd ‘and claims a saving of $10,800

pér year /on a proéram involving three sections 6! 35 stu~-
to- }qbnfiteaéﬁ in a "Fundamentals of Algebra" class,(single’

st
f??e'

gre ;of success is claiméd'in.thg Merrill analysis.

.
-

. Modified self pacing 1s réportéd and a fair de}

-
' +

1
|
l
!
, . ta
hree-éart study titled ."Relative Diféct'institutional !

sts of Biology Two and' English A Laboratory at Golden |+

° N . L : A
’ '. . W st Oollege" by Dr. Richard W. Brightman. attemp?s.a- 4/
. Iy L ]

mmparisog-bf_&osts of ‘instruction par hour in PSI/AT, ./
] - . . N

glésses versus conventional instruction: The Goldeé?ﬁes

)/' c. , , .
' ) ' College' PSI sygtems (many are CIS) are.reportedly very °
. ' cost—effective.('Tne model developed in the analysis'%a

—-— S U P A - . — ‘_ [N— |

o . ‘ °1]. co
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. Y
modifield slightly and used in a réeport ‘written at Antelope

.. "‘Valléy Col;ege fitled "Comparinc Instructional Cosbs of .'~

\\ ) Selected Programs at a Jnnior College." n® Portiohs of the

i research models from these papers will be combined with a
W - ' :
e student, success factor called Units Gonpleted~Per Student
\ . .
' (ucs) to provide‘a costeeffectiye.model of analysis for

P »

EEnx. - e D o8

gesearch /Hyp_thesis

It is hypothesized that a cost ‘reduction per stu-

derit of approximately 20% can be realized using

.Math X methods of PSI with a staff g ﬂormula in-

N\ :

Current costs of education u calculated on a .,

,median conventional math clafs. « A mediam con-
A

ventional math class is defined as a iecture type
: !
;o . - math ‘class staffed by an instructor receiving 4

R 1' salary at the median in the salary range.) - 1§
2. A cursory ei?mination of data from Math X pro- l
.o grams indgcates a higher proportion of unsuccess-:
'. »Aful students than in* connventional math c*asses.
N It is’ hypothesized that a cost~effective:analysis o

o . "] wlll disclose ghat success versus nonsuccess may

B ‘ - not be a useful, c%iterion on which to base the
desirability or rating of‘the‘Math X instruction-
A " .

> . - __al-scheme.

e ve——— e ;
5 i
. N p ’
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3+ - PSI instructional schemes‘are tailored to'meet,
Co. ‘ the needs of the individual student. Some edu-
catogs'qaestion the validit§ of any scheme that.-
- does not placs'hgrglss in tha ath of sucdéss for
. L, the purpose of scréaning the ;jéhlation in order ; .
' to.flilter out those learners who are not aplé to
, " adapt to classical”college procedures. It is
| hybothesized-that the"quantity" iIs approximately

the same as wotld‘be learned in lecture.and‘tpat _
Math X(students suoceed as well in the next math "
class despite the special han%ling present in ’

- o Math'§%. 2 -

\ . . \ . l' . P
w;., /o M°thodblogy of the Studx ! v | .
\ C

|
StatisQical samé&img procedhres will he used in this stJ

ewy

dy.. Two main,samples will be used.‘ The first sample w ll

be made up of apppoximately'306 students randomly selected

. ‘ from the Math X population. The second group will be se

lected From sfudents involved in all types of math study
4 i Fd .

an'd will be u ed.as a control, group typical of the general

math student. | A subset of the last grqup.madé up 6f those

. . Students who did not encoynter Math X in any of their.stuf'
- M . . ' . - N
L] - . +«dies will Se examined statistically. ' ‘ !

.

‘ . Finally, a questionnaire will be mailed to the Math X

students askfng for their ooinion of the pp yeram.

. .
N -
: , . ‘ .
. =~ ’ .
.
. - e . e e . e e e -
. hd . .
.
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The Resgarch Model : - . ~

'}. Units comnleted per student will be compared o R
’ using'the cogtrol group versps the ‘Math X sample:' -
12.. Cost .of -instruétion of a math-student in a lec-
K 1 ture setting w%ﬁi,be caltulatéd. The cost of in-' c
' struction of a Math X student using the factor
."Units Completed -Per Student Ratio" -w111 be com-
e E o pared to the cost of lecture-type instruction on
f ? cost-effeetive basis. - - .
3. 'To cdmnlete the cost-effective accountability

! e model,\compar;son of grades awarded ‘in the two’

math !nstfuétional schemes will be made and §W

T: -..‘ '\ ' . ca‘culetion of the correlatipn between grade%T
, made, in Math X versus gradés made in classesiaf- ‘ ‘
FRE P - ter Math X will be attempted. i )
/. A _ ' , | 7.
/” The Math X Samn;% . I ‘ .f : O
,/// . | I A sample of‘aonreximately 300 students from a population K

S 1TAT students who 'had enrolldd in Math X between the o

spring of 1970 and tne summer se sion of - 197" was drawn by \

. randdm number methods_using an IBM §ystem 3 Model 10 .com=~ ; ' \,
‘ b

-puter. Alpha numbers of students 1n the population were
- 5{.
placed in the memory of the computer and the draw of the " \J
L4

\ sample was done by generating six-digit random numbers. ‘

S xy

- Alpha numbers corresponding to the random nunbers from thel

LIS

computer were "selected as the ﬂath X sample. - The .sample
. \ . ' \ . ) | ‘ ! \ 'o

- e - - P - e e et man ek - nt % - .- = N
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-‘was then ohe~ked for validity by compariné cen%ain charac-

teristiics of: sub-groups in the population with similar

characteristics of the sample (by fercentage). After some

minor, adjustments in the sample, stratification valldity

S . was found to exist and the sample was Judged to be fairly .
. O i
’ representative of %he Math X population. Lo s 1 '

Thé Control Group | _ ;' -ty .i

'Students in the control group were picked on a stratified

random sample basis using a random number table to select
’ E ' section, teacher, and line ‘number on a roll sheet. Strat-.-
i ' ;ifioation was accomplished by. selecting the number of stu- ?
| T ' dents enrolled from 1970 to’ 1974 Cthe same.period used :

,Vith the natn X group) in each'levél of math ie., Math '

50, Math A, Math B, etc., as the proportion these, groups

7 - represented to the total number of students in the math ‘:

division in the semesters of concern. :%
13 N '. . . .

-

The sub-group of students ndt'involved in Math X was sep-

R ' arated using the'computer to match aipha numbers of the

'

) control group with the Mati{x population. .7 . i
# | -

One hundred\gorty were selected ﬁrom»the roll sheets of

. . instructors by the random methods/mentioned above. The

: \
grades of each of these sample members w?re recorded on
’ L

‘data record cards and a transcript,search provided histor=

L3

icz2l nath rerords which were also recorded. Confidential-

\ ‘ ‘
ity was. preserved during these procedures by using alpha

cw —— - B b s




3 ple was supposed to be made up of studénts enrolled be~

X . y

numbers instead of student names. ) v

Control Group Characteristics

Fifty-nine students in the original‘sample of 140 had been

involved 1n Math X at one time or another. Thirty-four of ,
' A

the or;ginal,sample were purged because of 1ncomp1ete ’

(3

records or because they were still in attendance (our sam=-

|
tween 1970 and the summer session of 197&) Eighty-one of

‘the 106-member final sample had not been involved in Math

i

~

study of mathematics.)

on the attri:iii/ggg,zgade study prepared annually by the
Office of Ingfruction. It was also determined ‘that the

,avera e number of units’earned per student in lecture

' \
X studies and the remaining 26 had taken Math X as a part

of their math program. (As an aside, a rough calculation -

: i

P

*indicated that .about 42% of the students selected in "the

original sample had been exposed to Math X during thelr

_— . . ' . - !

. ' (.

. ———
- < Nttt g Yt S

Data indicates that students 1n the control grdup received
24 W grades, U4 D grades, and no Ebgrades._ Combininé 's |
and D (these are considered non-success grades) and com~-
parinl this total with all success grades earned yie ds a
29 6, non-success rate. This agrees closely with t e

percentage of W's and D's reported in non-Math X clpsses

clasges is U4.05 (che arithmetic mean) %itn a standard de- 1

viation of 2 units. Nin@ty~one passing rades in 303
)

.- - - P [ e L e s e e e e
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icantly di;-e:ent from the populat&gn at the .001 alpha

-
-
Y
¢
P e e B an L A

. . ( N
“units &ere recorded by 76 of the 31 non-Math X students.

\

Sxightly over 127 of: the cont*ol sample dld not receive a

success g“ade (C or bettets in any math class. This group

Vill be compared to the ‘Math X sample in the research mo-.

&el which follows. . . L ) T, i
i

. S
Results The Math X Aamole Vers the Control Groug

ky Objgctives

OBJECTIV" 1 -- Comoarison of Student Success Between
o : Control Group and Math % Group I
On a per-person hasls, fewer units

K !
than in the -cgnventional 'lectu

eﬁcompleted in Math X
v . 4 - { i

setting. In l@cture

classés, 4.05 units per stndent.were compieted, while .

i
t /' :

only 2.55 units per s d;nt were comp;eted‘in/Matn:X. T
i 7/ ) |

Among the special g”oupJof 95 Math X stuqénts who took

conventionag math classes after taking Math X, 4. 75 units

per stuydent were accumulated. A e test “of significance

[ t

disclosed that H.YS.versus H.OS was not significantly -

&

different and therefore stud ;s who went on after Math X
. N\

were not significantly di?ferent from the populatlon (at

& —

least in terms of units completed). Thef total Math X :

sample of 287 with units per person of 2.55 tested signif—

. < ! ¥
level. ’ . .

11

A *

S} : i

A comparisca c¢f GPA earnsd by‘the confrol group to the G2A

of the Mah X sample shows that a significant difference R

17

N
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14

'exists, -this difference tests well.in excess oﬂ the. .01
‘ 13

alpha level. The Math'X GPA was found be 2.92 with p

s = . 83) while the control group showed' a 2. 67 GPA with

M !

an s = .87. digher grades are being awarded to successful

———

students in Math X. It is concluded that fewer units per'

'student are being completed by Math X students, and that

b
- _ y grades awarded to these students are higher. It should be
. noted that similar standardized final examinations are.
. given in mostvsimilar Math X and non-Math X classes at .-

A V. College 50 that GPA figures do have a cqmmon base.

.....

. : . ° . ¢’ . 2

* OBJECTIVE 2 -- Correlation of Grades Received'in Math X

U ¢ e s e e - -
-
.

-
[

e L.l With\Grades Earried by the Same Students in

*
- ‘ >

- -

Conventionally Taught Math Classes Aftér

- - -

.

v

' Exposure to Math X ‘ -

»

-
—

ry _ A point biserial correlation was attempted (see: Appendix
l o ‘D) An oo ‘= -.52 was calculated.. If this statistic werg:'
’ . used to oredict degree of success, only a 34% imprgvcment‘
over chance alone would he realized with such a- Value.._

] S

, waever, while not highly significant1 the result does in+

et — -
.

dicate a tfend.. Apparently, students ﬁho received low or

v

v . non-success grades in Math X. werit on ,o.do bettgr in con-|

ventional ?lasses. Conversely, thosej students who re-

N

¢e'tved high frades in Math X had a‘tj&dency not to do.as
L well inlcﬂ ventional classes. A car

ful check of the

members of the 95 in the sample of those Math X students

*

' < who went on to conventional classes reveals that very few
. etk >t - il Ik

Cy

. ) N . « ! - " :& < ‘.18 . v PR
. ’ ' .. .. - . . :
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made grade point averages varying more than oneipoint. n

;
J * ¢ . 4

the class fbiigwing Math X (see Appendix A/

. . . ) / s l //

i OBIECTIVE 3 - An Approximate Cost Per Student—Hour '_f /
? . . oL Calculated on Conventional Math Class 3 ' ! / .

R R . And.Math X Classes o - &,

"An approximate cast- per student-hour in rgéular matw in-

structioh calculates'to.be $1.56. Costshcomputed oq‘a j
sim;lar basis for Math X are about .$.95. An apparent dif-

.o 1
1. . L . ference of about 40, exis 3. However, it must be under-/

=

.. -stood that fewer students make success grades in Math X

.-\-/u' ) and. therefore, a factog pust be used to adjust costs for
’ b} . / -~

comparison purpOSes. ‘3¥\ IR .

e . OBJECTIVE.! -= An. Accountability %bdel Enabling CQmpariséns

'i o " - 0f the, Efrecéiveness of Conventionaa Versus

: PSI,Math X-Type classep in Mathematics.. Dol

! L)

ﬁnstruction

.“ ’

¢+ 1A Uddts Completed per Student Factor (UCSF) was developed
by dztiding mean units compléted per Math X student_ by

7 .. mean units completed per coa#entional st dent. UCSR # 63.
/

n order to corrlect the cost per hour' ca culated in‘OBEEQa»

. K . R
| TIVE 3, one musy divide $.95jby the UCSF which ‘yields a . ]-.

/ !
_ ‘corrected value [of $1.51 per|hour for| Magh X instruction.-

The effective d§fferenge seems to be pnly about 3% instea [
' U
of the apparent 40% 10&@? cost percen,ag¢ calculated above. Cw

(Math X cost figures were cﬁiculated Using the present N

e e e e S TN -

. | 19 \ -
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'fstructure. The "stretched semester" boncept and "drop-

——

14

- - - - - . R T g —————— ¢
. .

Ytarfing formula which calls for one instructor for the

first 45 'students and two aides for each additional 45

A
studehts, except after 135, when’ usually two instructors

P
-

are assigned.) f L.

o ;
A first cons deration might lead one to conclude that the

PR

Math X sche e of instruction ¥s not as cost-effective as

/

At shouid. e. However, income from‘AbA is not based upon

units com?let[d.—l only on those students who are in atten-
‘ !
dance during fthe ‘fourth week of instruction. TherefOre,

income from the ADA formula is in excess of what this .

>

‘cost-effective mode1 indicates It should also be noted
that some students are’ not "paid for"i unier the ADAtar-

rangement beFause they enter well after the fourth week

. v - ' - .
(Census Week). v \ . oo
. t N, ) ¢

|
Aside from costs per houy of instruct?on, other factors %
about Math X should be considered The UCSF does not - *

take into account the services provided in'Math x ﬁhat,

. are not provided in conventional math classes. Testing i

)and guldance functions are provided within the class .

n" cGapabtlities meet the needs of spécial students, who
oth.rkise nibht not succeed, or even get an exposure to

math instruction. Also, lecture»onlx students do not con-
|

‘. tidue in *beir math studies to the degree which ‘those stu-

derjts exoosed to- Mathix apparently™ do.\ Only about 38%

r
55 R c e e B U .{._'.,J

- . ’

S .
o



'lecture-only stddents go on to study math’ while over Sé’
’ .of those exoosed to Math X go on to enroll again in. math ‘:
classes. This may Iindicate the existence of a covert

motivational factor inherent in the Math X system.

-4 .
> .

fe e m——— . =

Considerinv the added services'provided‘students in Math

Xﬁ,maybe the UCSF. method of comparison 1s a bit harsh.’
OéJECTIVE 5 explores student attitudes toward the system.
* If Math X pleases the students to the extent that its ,
enrollment figuresuindicate, probablftit is more cost- |
~effective than this accountability model,indicates.' .. {
’ o /

o b : |
‘OBJnCTI 5 == An Assessment of Student Attitudes Towardf

- —————— o e = ¢ m————
.

' - . Do Math X Instructional Methods T ;“J.

K3
> o dr . orm—a——

| About 300 questionna}res were maileq"to the\students o£ ;
) the Math X sample. Forty-nine questionnaires were re-" “'3"
| turned undelivered. (Noting the tabulated dates in: o ‘!x
'Appendix C, students 1in the earlier sections did not re- %
turn the questionnaire -- probably Because they had moved'.
out of the area and were not contacted ) Over 30% of the -

delivered questionnaires were returned before the cuthoff ((::‘

date of the survey (this is the approximate percentage . i

.

[
) LS [y P

estimated in the "design phase-of this modelf. . .

’

The returned- survey forms'indicate tnat stqdents geel-,
~ . . .

Math X studies are about as difficuit as, néneMath X

: Sixty—nine percant of the" samole indicate that they wou%&\;‘;

¢
-

' repeat Mapn X for more adNanced study, if offered; andhw

‘ \, ' . . 21 ‘:%.“« |,‘




Al

* feeling for the system.

‘very much. - Those who did not wish to take.it again
? 22 ! 4

e . ‘. A

_math classes tauoht using the same format (PSI)

The most outétanding feature of Math X was the ability to

]

—— g

that they would also Be interested- in classes other than

These

answers indicate positive feelings toward the learning

method, In_answer to the question, "Do you feel you would

.-have learned more math in a classical lecture type class?"i-

4, F . . * |

32 said yes while 35 said no. A Likert scale ranging from

LN

0 (much less) through 5 (about the same) to 10 (much more)

was provided as a validity measure. The mean'response on’

’

this scale was 5.35, with a standard deviation of- 2.95. i

, e ) i

move as fast through a course as desirable. Open=-ended

enrollment ranked second in popularity (by GPA rating

‘e - - ]‘

comparison-— see Appenfix c). ) J

\ -~

) - | !

’-Students rédted the programmed textbooks lowest among the
features, with the role of the teacher (non-lecturing,.

__studen;—helper‘md%e)'next lowest. Many c mﬁents were in-

cluded regarding the féatures. From these comments, it
. \ B
cher that stud

4
<t

is the féeling of the rese ts are con-
cerned about the slow pace |through the programped texts
becapse of such "1ittle bits" in each frame, and students
concerned with the different role of the teacher clearly

indicated that they prefer lectures. ;
8 ) >

The tenor of the responses was generally one of positive

Those who liked Math X' liked it
- ‘.. ]
emed .




ey

’zation charges are subtracted (math 1s a low-equipment'

| ¥4 y
; .. - - T S
R

to desire strong pacing discipline proceddres with lecture

i .
type presentations. These students are the ones who un-
doubtedly are not willing to be resoonsible for their own

success (or failure)

i
Bxadination of Hﬁpotheses o : . . ° .{
HYPOTHESIS 1 . *
Costs per ADA hgzve risen from $f6é;u5 in 1970-71 to
$8u7"32 in 1973-74. Calculations dsing'the last figure

L

o yield an average cost per ADA-hour of $1. 6l in the Antelope

-

subject), cost of instructioﬁ is about $1. 56 perostudenm

hour. . : S
~/’. T oef "

\
\

HYPOTHESIS 1 claimed a minimum of a 20 saving could be

realized using Math X methods. A "worst case considera-

- ere o v~

tion using the UCSF comparative method produces a savings

9

~

of only 3% -- therefore, this hypothesis is reJected. S

HYPOTHESIS 2 - | L )

HYPOTHESIS 2 states that success versus non-sucecess may

not ‘be a useful criterion on which to base the desira-

”'\ . ‘

biligy of the Math X type of instruction. Up to this .

point, “success" in a classehas meant receiving .a passing

grade. In Math X, many students enrall to study a- portion .

C 4
or a topic in mach, leaving the class as soon as they haVe

‘mastered that topic. Additionally, oassing a class may :

ey e e et e R O s

23 o ' ‘\\\ \'.




3

(o -

T T

requiréﬁg;re than one semesten, in which case a:student .
receives a non-success grade (W) during the first phase of
. - his studies. In either’ case, the non-success’ grade does

not really mean non-success. A convention discovered in
- \ !
N ‘ ) the literature and practiced by most PSI proponents allows'

‘one and one-half semesters for success. in a course of . .

study before a don-success grade is awardeé Wnile;this

: modification in &bfinition would‘have contributed posi-

e
Y

tively to our results, it 4s difficult to estimate the’

. : . P
precise effect.:. ' ' e Lol i /
- : 4 “ef ) « - ’ /
On the basis of thq responses received on the student ! _/
i .‘ hd . .‘ ' ’
questionnaire aﬁd Sﬁk continuing upward trend in enroll- , %~'
' \ oi B
ot .ment, HYPOTHESI$ 2 will\be accepted_and a diligent effort o
) ' will be made to establish ‘a new base for assessment of 3 /
‘Math X success: < ‘ ' T L
- e . ¢ I. ' . . [ ‘ Pl
HYPOTHESIS 3., o ' o

An obJective comparison of the amount of math learned in
Math X ‘versus the’ amount learned in lecture math classes
) is.difficult to make. HYPOTHESIS 3 stated that about as 'g /
‘much orwmaybe more mathematics.was learned in the Math‘x : ;
system. Abparently students are not hurt by the scheme,
and madb\oo £0 on to do weIl in conventional math élasses.

t/ . C oA standard Pearson r was calculated using the grade from ‘

w Y, " ") \
r
-//

tha sample group which went on to more advanced math sVudy »\
. . \ . - N
\\ An r = .02 resulted. The point biserial correlation ‘.

o

s ~ ‘ . . v g ke W e - o mam m

. ¥ : . ' 24 . '\




\In view of the loy'

: Summary of Ccnclusions

» 1
¥

'discusséd in OBJECTIV“ 2 with the value rpb = —.52 com
pared h W well students did in Math X with whether th y

f

did the same or better (considered positive) ¢ wopée

JEp——

(negative). (The-"worse .conditicn included the condition

unsucce‘sful.ﬁ This value of correlation does not yield

'any conclusive evidence (refer to.OBJECTIVE 2 for discus=°
. § -

sion).

-
PO

]

correlations'calculated, ‘this hypothesis’

needs further inv stigation, but will be tent7tively ac-

lcepted because of the trdng_indicatipns that many student

!

!
lneeds not met i !
i
or screening,
i

conventional math ciasse/ aZe being met

iin the Math X c afgro . Without theaeo nse

i
1

enroll es may be somewhat lower han adilities in

§- . ' 1
- conventional math classes,.indicating .difference in the

'typd of student served in Math X./

\ ]
\1. 'Fewer students receive success grades in Math X

. -
than in conventional lecture classes. A "units
. . . !
| \ completed per student factor" has been developed{'

« -

\ enabling cost-effective comparisons. The value ;
-\ computed for the UCSF is .62. When this factor
4 - is.used to compare conventlonal and Math X in-~

. K
-+ striction, a 5¢ reduction in, cost per Hour of

c ) .‘:>3$ning a M"successful” math student results. A

,
\ , . o . .
\ ! i
e U S ] L P ——— .

L v B

4

\ . i ; . *oa
‘ - B N
A3 . -

q is kpeculat d that ‘the initial abili ies of/many.of'the,-

A L .
) 3 l
v .

i9

A

3
M
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- 40% reduction in costs 1s indicated if one con-

@
=,

2. Grades eagne n Math X are found to: be signifi-

/ cantly higher*»ahGPA of 2s92 in Math X compared

.

siders all students handléd.. o \ ' i
l
l
1
i

with 2.67 in the control group has been calculat“HL
(t test.shows significance bedand the .01 alpha'
* level for this difference}i~~Math X best ger res’
those students who are willing to accept th

p , .learning is theip responsibility of eveQ,more

. Y e o gt p——
il

. importance is the fact that 52% of the students ‘
v : . E exposep to Mat X continued to st%dy math, while :

the conventiqnal math group showe& a perslstence

i ot

, ' percentage of only 38%. ‘r ':& . >
+ ' - ) ‘ s E 3
di

v g ————t B s oy - s
-

-
.
'y

f . T 3. A point ‘bise ial cdrrelatiOn of -ﬁs :ftla a'

tendency to do better in a lecture cl s dfter

‘ ) 3. . taking Mat x, or, conVerselg, d/ do. /more poorly
. in lectyre after doing alrly wezl in-Math X.

scatter pl t revealed t 1at most successfﬁl stu-

[OOSR ONTS . S
B e S
’
——

A . " dents in M th'X went on\to be shccessful in con-

< L ~ ordered pair_ of grades — hence a Pearson r of

"

‘ only 02 was f%und to exist. - .

) - . - -~ PN - "w
P \ ’
- . . . * [
- - ra - 2 \ \

. ‘. L L, Considering the\added services and the individuaI/"\\\\ '

>
A——— ray e

P IR R ) ——— - W ———— e ———— = vy = o cmacd

. ( ' \J“ attention furnished students in the Math X set%ing




- .\ Fl ¢ .
. o N
. . . - ¥ - e - o e s o= e b P s a rrrae wm e e mn <P -
- PR (the type of 1ndividua1 attgntion impossible in .
1 ’ ’ seonventional 1ecture élasses), the PSI scheme of -
S ST N - S B .
- e S AR 1nstruction is judged even‘more coSt-effective - T
i SRR : ¢ ) .
4 . - » .

S R E | than the 3% decrease 4n cost of instruction- per

}y N . :student hour indicates.' Popularity of. the class

e P s also indicefive of the feelings of students
Y " ) towardtthe learning methqpﬂ L

* v § . 5.7 A carefu;\study of theicharacteristics of ”suc- . -
. - b
- . : rchsful" versus unsuccessfulﬁ'nath X students i

- : . "would probably reveal differenceg in learning .

| styles related to maturity. ?urther .study of the . .

R .~ '.characteristics éc students and. thelr success pat-"g

'~o I R . terns is. necessary A mat%hiAg of‘cognitive ,
'\ ‘ f : styles of students to teachers ‘and pedagogical

v

 JROTE R . sch mes could prove useful in. reducing non-success

'u T e ratio& in all classes.- Studies of this type are

s e e L—ﬁ e — e ——

o called~COgnitive Mapping Studies, and perhaps

St Lo should be undertaken ;}QQ\next step in the analy- , e
sl of- 1nstr53ff3ha4$sq@u& 4=$In-qny'¢vcnt, it?::*\;

te

. L ~~\\\<\\\; knQwn that. certain student:/succeed in certain ,9

se@gings better than 1n others. Considering\t
\ Y

- T.' & ' aSpect Math X 1s ﬁrcvidiﬁk eﬁ;ther way to study )ﬁ
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Tedle |

Math X Statistics -

Number of students enrolled at censps week between \
Ft70 through SSt74 in Math X classes

Total.enrollment (includes "Drop-!ns")

\

Number of students countlng repeaters once

Number of "Drop=ins® (Those students entering
after the fourth week, census week)

Number of “Dropéins ceunt!ng repextens ‘once

Nuaber of Math X students that repeated the class.
{15% of the population, 17.5% of the !ud!v!dnals)

Percentage of students that repeat more thtn
* ‘twice -(three and more enfbllments)

.
-

Percentage of nonesuccess grades recorded

.
'

/.
~ Percentage "of success grades recbfded by level (class)&

Math SO, Arithmetic '

bl

.
-

-

!
Math A, [Elementary Algebra

Math B, Geometry
| " . Math C} ‘Intermediate Algebra
- Math Dy Tr!gononei?y

Math 6, Collegc Algebrt - *e

PercenttgL of students that enrolled two times and
received success grades both times

Percentage of students that required two semesters to
succeed in Math X/ .

Percentage of students that enrolled more than once
and received a "W" grade (non-success) for all tries
Percentege of students completing at least two math
classee in_a singlec«semester of s&udy in Math X

-
| 30

» .

S .

B N

s
!
e
.

s mmemrode o atpim oy e e

1610 .

LA Y

1747
1489

8

-
.

137

11l
2'62 . |

N/

!
”',58.9%

1282
9.3%
1.6%
6.6%
' 6.3%
3.3%

.
o ooty r o o
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4.9%
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"h.l%

3.3%
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Cpgirol Group Statistics -

&

General Information:

U=

A

' . “and the Summer Session of l97h.

Population of math students enro!led betveen Fa 2 1970 '

Students in the’control group that took math In
and in conventional lectnr -type: sessions “

Students that took: math 1n conventiocnal lectnrentype

o . o ‘NAz: 25" SR .
© .: .- E ’ WB =_ 81
s - "o .NAfBz M5

- . -
.

sessiéns only’ ‘o

v .+ 7 ‘.Tadble 2

Characteristic ’

'B
\NOS. <.

! all classes attemptdd
" Students that completed 2
' lecture class and did not
) \o on to another math clu

: Stndcnts that complctcd.a

second math class but were
nnsucctss?ul in the second
class-

p . %tndents—thzfr

" - lower grades -in classes .
after cofpleting’ a pre-

et ' rpqﬁsite.math “class . o

o e e

:. " :Nomisuccess grades earned
~ r (46 wrs, 5 Dis, 1 F out of
V179 attempts)

Average' number of units. -
Yo -t earned per student ’

| Students that madé Wis, o’ _

math class, earolled {n™a -

’

7%

- ’ . N
‘52 49%

6% .

w 5

15

. v
e e A e e e e

»

8% 17

184

. ¢

.

b 16 19% C

S2 29.6%

<

/-‘-

.
. v . " \
. » \

. - « .
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’ - 'MATH X SAMPLE STATISTICS

287 Numoer of studénts in the sample. A return of
‘ ahout 30% of .the student questionnaires was an-
L 1 '\ ticipated. In order to get a substantial number
of returns, 304 samples were ‘drawn. Seventeen
tudents were purged because of present enroll-
nt ‘or because their transcript and grades were -
ngt available. -

. ) i , y Lol
3 95 - students in the sample took both Math X and
‘ - conventional lecture. . '
, ol
192 - sbudents took Math X -enly. y i-
148 of the 192° Math X- only studenks completed a math
e . | .class and did not go on to take another ¢lass. 1\.
. 54 _ of thne l92 Math X only students completed a math .

. - class and went on to take another math class.
95 students took Math X and conventional.math.

. —4% of the 287 students in the sample enrolled in
- math at least twice. \\ i
‘ \ 2.55 unitt Aer oerson are completed with a passing
grade in Math X. .

A Y

2.92 1is the mean GPA per student. (NOTE: This is a ‘
o mean of means -- use c¢are in interoreting it.) _
s = 83 ' i
0 ) . i ) ! }
- B . . ;
. ) < * ) ¢ » ) l
- . oo \
. ' . ' ([\ !
' ' ' * ) 7 ‘ !
v : . A ' §
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Appendix A

Append%i;a

Appendix C

Appepdix D

Appendix E °

Appendix F'

APPENDIX SECTION -

. ‘ A

PAGE
Those Students That Toqk Math 29 .
After Math X - L .
Those Students Who Did Not .39
Take Math ?-\fter Math X -

__Summary of Student Responses - Tyy
From Satisfaction Questionnaine
Calculation of a Point Bisepial hg -
Correlation: Degree of Succkss -
in Math X ¥s. the Same or Better
(f ), or LISS ‘Success- (f ) '
Calculations of Costs per , b7
* ADA-Hour, '
Computer Print-out of Control *

Group (Coded N) and Math X .
Population :(Coded P)

\
: \

. \ . ,
*# Avallable only to authdrizea persons
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GPA
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APPENDIX A -t
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Information on Appeﬁdix.k

Cblumns indicate'calculatea”grade point averages
made in Math X classes and non-Math X classes.

Column Code: - Tt

1 means greater success in non-Math X
class after having tried Math X (and %
may have been successful in Math X)
! 1 A .. ’ .
0 means no_success, ie., took math in R A
! Math X and inconventional math methods ) '
and did.not receive a success grade 1ln '
either mode- ' ’

‘ TR
- means lower afhddiement level in non- ~
Math X class ‘after having -been invglved .- ¢
in ‘Math X (and was successful in Math X) , -~
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