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. PREANMBLE .
Do rnot follow where the
path may lead =~

ig no path .
And . Leave a Trail.

g ‘ Anonymous
L. Y J
. b ¥ 4

~ . . ‘ :
No one enjoys teaching remedial mathematics students.* It is hsrd_work

~and there 1s little reward. The mathematics usualiy is not very.challenging.
LV ' e s :

" In addition, we tend to equate the ‘teaching of remedial students with being :

r

remedial ourselves.' That is, you seldom meet a professor at a conference or -

colloquimm who’ brags ahout the fact he is teaching remedial mathematics. We

more often are very defensive about this teeching assignment and act as
though remedial students are untouchables. This attitude is not limited to
- college nor to Central Michigan University, it prevails 1n high schools and

junior high schools as well even in elementary schools, The Nstional :

.

" Science Foundstion recently stated that they had never funded remedial msthe-

8 \

ma;}cs research at the uniVersity level and doubted that thgy ever will,
this, desp@te the fact that the most critical need at the present time is

more informstion“ahout college remedial msthemstics students. . We are in a

¢

critical period of mathematics educaticp, most of the students entering

#

B universities do not have sufficient msthematics bsckgrounds)to meet their-

s needs or complete_the‘degree they chooge. We are faced with a long—term’

.

sitnation and- we must meet therchsllengewdespiﬁe,our'personaifgxtitudes;

. * [ . . . .
- ‘ L » . . : : [ o .
. .

«
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For: the last teu years, the maé%Zmatics background of eutering freshmen -
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%

... CONTINUOUS SEQUENCE IN BAS_IC':MATH.E'MATI_‘QS_‘ e
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" at Centrel Michgian University hes been weaker than.it wes previOusly. 'Meny )

. of our: students do not have strong enough backgrounds in mAthematiCS to pur-~

&

sue the degree.plans they-haveschosen. . In fact, some of our‘studeuts perform

at a leuel’eompareble to efghth grade mathematics. Thisils uufortuuete;fuot’

- ' e ‘

._only because their preparation is inadequate for their degree plsns but also

.

because most of these students are capeble of college work. The problem‘

-

‘just described 1s not unique to CMUﬂbut exists on a national scale at most

universities, colleges and junior colleges. ‘

[
@

In the fall of 1972 it was decided/that something would have to be doue

- *

to improve the Intermediate and College Algebra oourses, these courses were

not meeting the needs of the studentg as' was.evideuced in the fact that the ;//f" T‘t'

peroentege of students successfully/eoupleting the course was far too small.

5

The combination of withdrawals and students earning a D or.E grade was ap- -

' 3proxﬂmately»fiftyApercent. Studgnts in these courses could be placed into

. . .. . . } . S
- two categories) 1) those who were over-—prepared,- and 2) those who were under-

 prepared. The "typical averige student” was, for the most part, conspicuously

.

-~

-

' missiug, The student's whq were over-prepared for these courses (those who

. had'more than an adequat# prerequisite mathematics backgrfuud) found the

B S

courses boring,rthese‘etudents often failed to attend class, failed to read
‘A . ¢ .
the text and. do»essi smeuts -and, consequeutly, meny of these students received

low or failing grs?es. Those students who were under-prepered for the courseS"

A\
found that they w;re coufused by the first lecture and eech succeediug week

they fell furthe§ behind and" became more confused Most of- these students

\~A,

/
received lgw or failiug gredes. In additiou, students who did pess these
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~* courses often demonstrated i latt%é;Apnrses very poor retention of the sub-

£

-

4

ject matter, this fect caused the inclusion of math review units in latter

1
: courses, those offered by other departments as well as those offered by the

[N

msthematics'department.' i o : _ : . -

1y

~( Dr. Melvin Poage and Dr. Delano Wegener were asked to research spe

‘ -

problem to determine if a program could be developed which would better meet

p

the needs of students who needed to improve mathematical backgrounds at the

i college remedial level Armed with some teaching‘enperience in similar'

situations at. other universities and armed with the knowledgevthat a consid-‘

erable amount of reseagch and exﬁérimenting was being conducted at the .

L]
1

. remedial levél in math and other disciplines, the research directors*began

£

N ] )

. . . . . " £ !

.

experimenting in the Winter Semester of 1973, égter seven years of research -
N .

a remedial mathematics program, Math 105, known as ‘the Continuous Sequence -

r
In Basic Mathematics (CSBM) has been d%veloped,

| LN f
"

s

The goals of the CSBM program at»Céntral“MichiganiUniversity‘are as
follows: - ' v 1Af ’ o '
; . : . y ‘

1. Determine the entry,level (based n the mathematics background of students) .,

‘ 2.5.Provide a flexible program so that students can start at the point cdmmen~

L

surate with their backgrounds. E : . A ,
i . ‘ T

- 3. Provgde a flexible program so that individual sequences for each student

can De assigned that will allow students to skip units they already know,
"4, Provide instruetion in s n\ll bloeks S0 that if students need to repeat
(", the time lost is minimal . » .
5. Provide matérials and instruction that will maximize the students' le&rn—
‘ ing possibilities.,rd SN \‘ o .

A}
6. Provide varying exit points, determined by the department offering'par-
’ticular degrees, . ; _ : :

-7 . ) ) L.t . -
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7. Provide special units of appliedpmathematics.for'cerﬁein départments.

Provide the opportunity for C£SBM students to learn and retain mathematicf
as opposed to memorizing disassociated facts. "

Y ) ‘ . ) N . . + K .
CONCEPTUAL FRAMEWORK | T - SN

* . @

Fa

The publication of Bloom s taxonomy (1956) stimulated interest in .

- , X
. mastery learning. This interest took two basic approaches according to Dr.

Bloom (1979), "One is the Keller approach called 'Personalized System of

R

Instruction (?SI),‘ in which each student goes at his or her own pace. The
-, other is the»group-based approach, in whioh'the teacher teaches a‘olals,_
.then uses feedback as theihasis,for individualizing the corrective procedures

R

‘for,the students.. Both can yield very positive’reSults. ~—." A modified

&3 d

version of each of .these two approaches‘s incorporated into the devélop;

ment of CSBM Most students in the ptogram follow the group based approach

-

. now called "Learning for Mastery (Lm),“ Bloom. (1968), Block (1974), and

later Block and Burns, (1977). A few students who first demonstrate they can

succeasfully complete two units and who have demonstrated some self initia-

tive and determination % are allowed to use the PSI approach ‘The need for

rthis-restriction is best‘summariaedpby Bloom (Brandt, 1979), "The problem with -

the Keller approach is that while students who finish on time do.very-well, a

-

o S sizeable proportion drops out of class, They find they vepprﬁcfgstinated
’ : . ‘ ‘| - .
*  too long." : :
. : . ot ‘ . : '
o _ - Some attention was gi;Ln~to developing alternate modes of instruction,

- particularly, the use of audio~tutorial igstru n, the use of math—hekp ’

lahss and individual tutoring; _Guidelines used for the development of audio—'.

v tutorial materials were those developed by - Postlethwait (1969); modifi-

L]

cations of .the programstdescribed by Bidwell (1971), Schoen {1974), and .

. .
. - . "‘
. , £ .
. u * . - . . . -
[ . . , . : - .
. . ‘ . .
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. search conducted in the development of the CSBM program should he classi—

,xf

€

'tutoring. ot .

8

AN

Doggett (1978) were used for’the CSEM Math-help labs and the individual
The overall design of this study'ﬁas principally influenced by‘Bloom

(1956) Gagne . (lS?G),,Cronback (1967) and Biggs (1969) However, the re-

L 3

fied as applied research as defined by Rising (1978)
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'+ The general-procedure of‘this stddy\was to identify all variables tnat
s

had a major affect on learning mathematics by remedial college students.

After a variable had been: identified, experiments were conducted on the as~

. - PN
s r

'pect of the pfogram which involved that variahle in an attempt to increase

the learning and understanding of mathematics. The goal was to improve the..

Y

conditions that were connected vith\each varia?le and maximize the student ]

" . . L LI
" keeping prevented or limited‘this improvement.f' ' ' : T
VARIABLES . ) C . . . T
4‘ »r - i e.f ‘ . . TP
‘The list that follows identifies variables by category.
1. .Instruction related: L S @
: ) e ‘ :
‘Attendance, Mode, Memory, Repeating, Content and Sequencs; Time, and
Objectives, .

L3

1earning. .In some instances, the logistics of scheduling, Space, or record

< v

2,_,Eva1uation related:‘

~

'd'Type, Length Time, Grades, Feedback Placement, Snbtests, Security, and
\Mastery Level. S . .

. f, “ s N

3. Material related: - - . L S

o - ol . - ‘ o~ ) ' :
Text, Lab,s and Audio-Tytorial,

[

~
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SR L A : | | . . .
. . . .4, Course Manhagement rela%e:}: . .« . | ST :
"'_;*./‘ " Computer Management, N&@ber of Students, Instructor Assignment, and _ -
o ‘Permanent Files., \\ © . Lo ;
.’ . . 5. Affective Domaip related; T A ) )
g 'A -‘ . . . \.\ . - . .
‘ Student’;Atti;udes, Instructor .Atti;:udes, ,gd Counselor Attitudes. - 3 : .
SUBJECTS B \ . ~
The subjectsf for this sttigly were the students at Cw;é‘dféiié&"'fﬁ"'}fr‘" TH105% ‘,“
from the Fall Semester 1972 to the Winter Semester 1979. The nuinﬁerf of stu- :
’ . s . . : , .
dents by semester is given 'ih( Table 1.
- - | 7 \\\ | ) ‘ ' . ' o
SR, ’ ‘ Number of Students Enroll'ed‘. N . o '
’ in Mathemat&ics 105 by Semester __ - . .
" Year . ~ Fall N\ o N  Winter \—
. 197273, o | o132 o . 19 - |
1973-74 . - -, o213 . 169 0
'A . . - } - : . N Lt )
*1974-75 1 L 478 : | 442
- N : ' . ’ : ‘ ‘ ¥
- 1975-76 ‘ . . 539 ,
A 1976~77 . ] 764 S ’ .
1977-78 | ¢ 962 |
‘ 1978-79 , L N 1582 : v
. o Ty L -‘\ »
A & Table'1
N . . Tha directors developed placemént it_e:sts, called scanners, to measure
- the entry ievel of the students’ mét;h{ tics backgrounds and they developed | v
criterion referenced tests, called crite:ié tests, for each unit to ‘measuré :
. . o ’ [4 .t » » » . ‘. . . - »
o . . student achievement., The affective domain was meagured by an attitude”survey = . ;
. » K B . ¥ : : . . .
called Ca'u;:sé gvalixation'also developed by the glirectors.r \
. N . - ! ' . ‘4 » : ‘ ' - .’ . "A R | 'V \ - ‘ - ‘» o . . ‘ . “ .
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* » * o R j .
R . ' \ : ~ . o . . .
R -~ Three scanners were used to cover theﬁrange of content. Questions on
- each scanner were grouped by wnits of content. Successful recall.level for

[N
Y

each unit on a scanner was 52,5%.
e N . ) * ‘ ' /‘ -
. Criteria tests were correlated to the set of objectives developed for
- : R . . . S 4 '
each unit of the program. Many forms*of criteria tests weré developed;

first to improve the validity and reliability of the tests, and latgr to "

‘accommodate the securitynegizjzgpr large numbers of students. Items were

. | \ , ‘

mat although many were first written %n an

. - - | |

open-ended format. T“}s procedure enabled d@rectors to improve the construc-
¥ ' , : ’ ‘

’ tion of the items with fespect to clarity and attractiveness of the multiple

. . .
- c* . - ' - -

' choice distractors, Mastery level of a criteria test was 87;52& The cri-

L

written in a multiple choice™

a

¥

teria tests were designed ‘to measure achievement at four cd@nitive l?yels'
i

memory, comprehension, application, and to a very limited degree, higher~

' - level analysis. e : S, \ . » 7
'»Three.anaiyses were nsed?ggfyalidate'the criteria tests; an objective
P N I ' E
‘analysis, an item analysép, and aiform comparison analysis. 1In addition,

~all instructors were periedically surveyed concerning corrections ot sug-

3

geétions of criteria tests. (See sample analxses Appendix ILI.) 3 '

The Course Evaluation is a nodification of attitudinal surneys~used bx§
A . . p : _ ‘ 2

‘the department and the univgrsity for this purpose; the emphasis on instruc-

A}
' \ N ‘ N i .} .
tor evaluation was ghanged to emphasize evaluation of course and materials.

;o

-, ) - . (;

- 'ﬁﬂiltﬂﬂlr (as used the final three yeers)?b ' . A A‘

‘ ”/PLACEMENT' p ‘ . I » .
o Each student waé given placement examinations upon entry into the se-

-

.

ouence to determine the student's mathematics backgronnd. The placement%

*£

. tests took.3 to'6 hours to administer, depending npon the particuler route

‘ -
a




] - - -

.the results of tests dictated. Elacement tests were usually given for one
r o ~ : »

" hour each day andAthg majority of the students took 4 hours of examinations

»
.

to be placed. ‘A student started the placemént procedure bytak#ng Scariner

IT which tested his knowledge of the second quarter of the content of ‘the

N -f

course, The questions on each scanner were grouped by unit and if a student .
. . \t ) EY «

couldfrecall“the?materialAtested on Scannesr II, the next day he was given'

& i

e Scanner III which tested the thirdfquarter~of content; if the student had
difficulty recalling the material on Scanner II, he was given Scanmer I.

Scanners were analy2ed by unit and, in most cases, once’the correct Scanner

r o ’ -

had been determined, students 'were able tq recall maferial in sequence up

[ 3

to a particular unit;.beyoﬁdichat'unit, they had difficulty in recalling

the material.fﬁgater the "cut-off point" in the unit sequence had been de—'v‘

T ' tefmihéd by the Scanners, regular criteria tests-for the Gnits below and
_ . p < '

. 3

. _above .this cut-off point were\a_dmiqistered- to verify the level of mathema-

;,JtiEs baékground. ,In some cases, additional criteria tests were needed to

»

s . " determine the level of a student's mathematics bacﬁground. If a student did
not, agree with his placement, additiénal tests were given until the proper

ieyel could be determined. Because of tﬁé?large number of students and

*

T existing policies of the University regarding credit, students were placed,

. for the most part, in odd~numbered units. ‘The placement-results for .thé

Fall ‘Semester 1978 are shown in Table 2. - ,‘ . o
; I . A . " i . ‘ : ; ‘
e " Unit  Number | - Unit- = Number
. 1 . 82 T 15 123 |
LT 3 204 . 17 89
o 5 ¢ 175 oy 19 42
o o ;g 49 20 * 13 -
ot £ [ 58 oo ‘ 21 SEAL
- 11 365 | ‘ 23 & s
. @ 1z . w28 74
i 13, 185 ‘ : 25 1 -

o -A | R Table 2.

-

CERIC - S o



SEQUENCE - - : .

Each student was given a unit~sequence to follow in the ‘ptog‘ra;n. For
A ' o ¢ ’
B - . -
most students, this sequence consisted of all ynits between their point of

-

L entry and the point of exit as determined by ‘the department offering the:

L

degree they were s,eeking. ' - ',‘

Some students demonstrated én the placement tests that they-had an
« ) :

o . R . " e ~
area of background weakness below their "cut-off points."” These students

-

were assigned unit-sequences beginning with the ‘lm:rest- unit ‘needed,” ‘skip-,
ping units for which competency had beep demonstrated and continuing the ‘\A

uniit—sequence to their ex1t point,

- .

In the above manner, every student in the program wAs gi:ven an indivi‘f
* . _ ‘9 . .

~dualized unit-sequence to fl'ollcw.( If a student did not agree with his/ e

~—

assigned 'lunit-seqnence, further tests were administered until/the prcp‘er .

) . sequence was determined. o ’ S

P
.

INSTRUCTION - - T ‘ ,

‘ ' " The content of the program was separated into two-week units. Each unit
. ]

[y

could be taught in six one-hour lectures; ‘occasiona]:ly instructors scheduled -

an extra lecture jn order to complete their presentafions. When a.student
L g :
began the ﬁram, he was required to attend lectures.x (He needed to attend -

) ’ 5 of the 6 turess to be eligible to take the criteria test.) I the stu-

dent succesefullx completed and passed two consecutlve units, the attendance |
E—— - Tequirement was waived and, if he chqee he canl study on his own (PSI) and

.« proceed at his own rate. Students studyingén their owni could not take cri— .

; N
/ . o - . .

‘ﬁ teria tests on more than three units ingany given 'two-f{.reek period. ¢ A student

<

lost the privilege of PSI if he fafled a criteria test; he could earn ‘éSI

) -

.‘ status again 'by attending lectures and passing two consecntive units. ‘ .

4
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ADVANCEMENT AND EVALUATION

l.‘

. r o
All students eould receive instruction in the math~heLp laba that were

“
i

topen about 16 hours per week. These . labs offer instruction on an individual

B
LT - -

or smakl group basis’ Occasionally students were requiredﬂto attend‘the

‘a R . . .

math help lab for instruetion.“» . L e S

1% . . . .
.0 o .
- * f

Audio~tutorial materials of two types fqr many units were available _'

in the self—studx center “in the\library;’drill skill lessons and tapes, and

— ~

dents waS‘duite~}imited and they»were not revised along with the other |

--

materials. However, increasing numbefs of students in the program may

cause the mecessity of updating the A-T materials, ' AA :

£
é

. o ¥
Private setering wae available qé.students who needed a‘great deal of

[y

‘help., If & student had failed the agae unit two or more times and had dem—

3
onstrated that Ke yas making an honest effort to learn the materlal a tutor

-

[

was assigned,

N A -
.o, )
te, 1 .ﬁ * \ * N o
. ‘ ‘. ) n@

. 3
To receive credit for a unit and-advance to the next,uﬁit a student
needed ‘to demonstrate mastery by correctly anSWEring 35 questions on a 40

L3 P .

. question multiple choice criteria teet. Mastery of each unit at the 87,5% .

&~

level t;\required before proeeeding to the ﬂext unit; 43 l2é of the tatal

*

8

tests*taken in the- Winter Semester o£k1978 were passed at 87. SA or above.

. If test resulte“of a etudent were‘below the 8?.é%xievel, the following

ﬁroeedures wese follewed: _ i : : :
. ot s . . . o : W‘
75%-87.5% - subtest on unit o ) | v

L

1e%s than 75% and first attempt - repeat unit

¥
" -

less than 75% and second or greater attempt - see counselor
,\ : . e . B

. 3 .
- - o, - -

<
N ,A’*
L) « . ! . -

i

~ concept lessons and tape%:-fUngortunately,‘the use of this material by'stu— e



 students might.be done in small ‘groups or individually during the session; -

.= - . . : - . % . .

. . to attend the lectures for this unft a second time. In almost all cases, a

;ment to matn:EEIP lab _assign a private tutor, or reccmmend the - stndent deop

- : | -
\"_,, - » . \ . .~
' E ' V 1. ) ’ '
. i v . - - . R ~“ »r )
- ~-% Those student. assigned to a subtest attended a special lecture -bcounsel

. - : ~

N . . LY -~ . . R
session.- For this session, studerits had a list of the objectives which were
. - & — € . - : )

-~

related to the guestions they had misged. Instructicn,for this grocpkkfj‘

K

~
2 *

«done as enreutside,study‘essignment oF onetas a’math-help?lab assignment.
8

§tudents in the 3ubtest group mould study concurrently‘the meterial géla\ed -

- =

»tqrthe objectives they missed.as assigned and sttend lectures on the next T

* ‘ *
‘unit, If the‘student~completed*the‘asSignmentnon the,missed ebjectives, ke
T _ I T e ' R

would take a subtest on those objectives. He passed the subfest if he’

scored 87.25% or bétter; if he failedi the subtest, he repeated ‘the unit. B

-

Subtests varied in lengthAsccording o the number of objectives misséd:on»

s =y

*

the missed objectives from & randnmly selected alternate ferm c‘iteria test.,
R ,

89.2% of the subtests taken'in the winter semester of 1978 Were passed :

.

If a student scored less then 75% on his first attempt, he was assigned

» .
-

¥ N 3
RN -

~* different instructor would bé teaching the unit, f Lo

i . » : ' i s ’ . ) r - “ ‘

1f a student scored. less than 75 and this.ﬁas his secqnd or greater S

: R <€ . ’p
attempt, he was assigned te»a~faculty.counSelor; The ccunselor had severel

) ES . -, . e ?e o * .
cptinns: subtest complete test, w@rking with the student himself, assign~

- v ’ . a o

" 'the course.. e - . & L S

V‘The'§f°gram Was‘adﬁiﬁiStered in two-week pericds.”TéSt’rnoms vere opegvrm

for criteria tests the last 2% days of each two-week period. Students'ceuld

¥
o ¢

“ceme enx time during that time to take a criteria test, Subtests éeuldgbe

( «&

" taken during'the last day of the first week sf,each geriod.-}Special testing

N - ] - . .
. . A‘ Tt S - : . ’ .
N ) .
.
H

.;the‘originel»criteria tests. Subtests consisted of all items pertaining. tofi::?‘*;»(



. . . : . B
€ * . N \ e
s - . : . o

' . times were arrenged in case of emergencies. “There were no‘ time. limits on -
O any CSBM program test. All tests were graded by computeraand results were

e
\

A
given in terms of objettives. Sgpdent;test‘results were ayailable Monday
forning\f6llowing the test. : - SR . oo L
X ’ o . ot , e 3 ' ‘ *

K U _Students were required'to complete course evaluarions to‘measure the -

afEEctive domain. Thesefevaluatgons were.completed’duringutﬁeilast period.

jof each semester.'JIne course evaluation,was af305itemfmultiplaéshoice ’ A‘

‘ questionnaire. . | A » ljﬁ".%s>l_.;;?' ' R ' g"; l_"» .

F o - Follow-up studies in a more advanced math course were ‘done to compare |

Astudents who had. been;fnrolled in the CSBM ﬂrogram with students who did not ,
need the. program. In general the CSBM students completing units required

™~

-as prerequisites for the more advanced math course earned a higher grade.

X L : * - . i .
' . . ¢ Lot
ﬁﬁlNIIHEL ' N
- ¢ - . - . &

The CSBM program was divided into +four eourseS‘ Course I, Competency&
Arithmetic - Units 1-75 Course II Beginning Algebra - Units 8«14 Course III

:;l; L Intermediate‘Algebra\- Units 15-21; and Course IV, College Algebra ~ Units
. B \ .

22-28. A list of the objectives for each unit appears in.Appendix I of this

) \h ’ § ’ R ) ' O

report.,

e - A chronological development of the CSBM program appears in Appendlx II

VA While the directors felt, based on their own experience and the research re-

} f! ported in the literature, drogram using many of - the aspects of PSI and LFM
. \ “ ' . “
courses wgyld be more effective, they were not able to anticipate all of the

]

(V

N . problems that would arise and,, in many respect}s, they were too idealistic in

.
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' ' their assumptions about‘remedial students' motivation to'learn méthematics."
@ A een s
' _ In some 'ways, Appendix II reflects the struggle between what was practiéal, -

.4 . . . ¥

‘what legisties would allow, and idealistic _theory.

. .
.
.8, L . . .

-, , . . .. . . «
. 2 Y . a - -‘ 3} P s .
B & A

There were three measures of success of the:cognitive domain used, one .*’

each for short, medium, and long range results. The short range measure was .

-

: g{j »eomputedffor‘everyﬁtwo.week peried;.the'pereent of students‘who did not fail

(those who passed outiﬁgh& plus those who passed hy a subtest) . The reshltsjit_

-

é of this measure is shown in Table 3 and Table 4. Table 3 1is for the Fall .

Semester 1975, approximately that- point in the study where' the* program«had

been finalized but not all yaflaﬁles maximized. Table 4 contains the data ,
for Winter. Semester 1979. | - T Lo - \ o .

[ ] . Fall 1975. B}
Period Tests Given ' Passed - o Percent .
o1 . . 486 BRI > S /7 2
2. SR 473 . 356 . 75% .
3, . 453° 289 " .eez 1 -
. oKt - - \ .- .- ' . . ‘ R »“” _»’t'( . ‘ -!
5 o 395 - 240 61% . o
S - _ - - » I : R
- ., 6 « . ' 345 e 186 . 54% .00
) {'t .~ - ‘ ' ) . < : ’ K o "':; t:' -
o 7 ' ) 243 . 85 o 35% .
o Total - 2798 - 1797 . ekx -t .
. L . . | _ - | ‘_‘.;_' - ‘r“$t
T .+ 'Table3 S m ey
2 f - o . S _ o Coy
o\ E ‘
L ) %‘.' ¢ Vr . 4 .
o -~ - 3 . " (l [y
« ‘-ZE; A ”




“/ o | " . o - i
N " 13 7 o
- U . ~ S O
ienr.er 1979 S -t 7 .
Test GiVen o . Passed y | Persenﬁ A» o
: e P ‘»’7-oz L |
S ey, -
\;; 759 3 9 | _.'
| " 611 - Nt oo T6% T
371 - eex . -
260 51 _
e o o | o B . Table 4. - . \'5,
‘ The meeitm fangée was ‘measurved bﬂyb cpmp_u,t%ng ,tilé percent }Jf un.i"ts.masteredl._» <
. _ ageinst“snits attempted lfor each semes't‘er; JSince strudents could sﬁoose’ not ta‘_
’take math’ for a given two week period and often did this because o; the pres;.
N sures of :ther eourses, units attempted was used inﬂteed of .e;:edits enrolled - ’ ‘,g\ .
l‘ - for the_ base of this measure.'. This measure shews the ;percent éof stutlents who 3 -
N o attempted a 'pert.:‘icular unit and by some‘x;esns eventuelly mastered t;mt unit.
| Table 5 shows the results for Fall‘* Semester 197‘5 and the Wintei‘ Semester 1979.4;. .
° Fall 1975 N windter 1979‘ - |
T S sgtg;:ted - Pizist:d ) Percsnt : ' At?tnej;ntgast;ée - PU;:;S&“ 'Percent':l - )
S 2328 1797 772 || 4816 - 4137 -85.9 ”’\__
) L mamts L
! ¥ I S /
. The long range measure 1s a measure of the success rate cfr CSBM students y '
., - compared to noneéssbi students tsk;.ng .shn,!egle?advsneed math.class, MTH 116. The‘o ,
. . a * .
o ; - 1s -




Highest CSBM Unit Complete

d

.

“ - o s * . -t . ' ’ < R -
': b . Jf 3 * : e - . . N
e o Y R A L e 1.
g . . greatest number of CSBM graduates who enroll in more advanced math classes
’ X enroll\in MTH 116, a pre calculus math fcr business students. A feﬁ~enroll . Y
"in MTH 106 trigcncmetry, or MIH 130 a pre calculus-math forartsznuiscience
. . . . . . .
_studenES._‘This meHSure has only beeﬁ\ccmputed for the last threeyears be- ~ ,
- B - - . -
.~ cause the number qustudents completing the CSBM program. and enrolling_in R < »
. R _ S o - ‘ . e T Sl
: MIH 116 w&s not large encugh to.be significant. Table 6 contains these. AT
. l “ - » i . . . - . l t} . , -l -‘ .\ . ~‘ » . : p3 ;‘. . . .
S TesutEs. . I S
e » ,  Fall 1976-Winter 1977 e
' . GP 3 Suggested Prerequisite
] ' ' T Level for M116
b T - . R . . A> Ty
* . R o ot 3 3 . - \.W’;?:‘;‘,.W
y T .S N _ SUREPTE
. R 2 . . . LS
2.36—| Mean GP ~ . , 2.36 CUAG T
2 + 860 students f\é/@\/ * b R \
. A N 1 .4_‘ - : » k " N . . . . . . R . j ) N ‘;.
o TS SO N N LA S SN B B TR R NN B TN
I . o 11 12 13 1s s 1s 17 18 13 20 21 22 23 24 25 26 S
R Highest CSBM Unit Completed . SR
‘ \ - ‘ | , 73 CSBM studepts . '~
GP © . Fall 1977-Winter 1978 . Nl
L -+ AcA B - ‘
3 e » . ,
~Mean GP
2 dt;é?l‘studentc
1 T
A / 13 .
10 11 12 13 1& 1s s 17 18 19 20 21 22 23 \
‘Highest CSBM Unit Completed ' L
‘ &« . ~ZleCSBM,s:udents
e . Fall 1978-Winter 1979 . . .
o . o ] . B -+ . . ' ) . “,A\‘,\ﬁ
™ - E ' . ‘ t o ~
2,60 - T MeanGP 2
oo e 1129 students I d 2.60
T : 2 T ‘ S , ‘
- . 1 T+ ) ‘ ;5{’1 }, Ar <
& 6 . . - ﬂ; B . o R .
S S N S B A G S| ST KA S R
Yo. 11 12 13 1w 15 1e 17 18 19 20 21 zrz ‘23 z‘n ._ z‘s 25 -

/; . 205 CSBM students

/i

Tahle*ﬁ
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, . ; Long ange eveluetions are critical because we. d% not always teach

=fﬂ5 what we think we teach. let is, we think we teach so that our students

o

' . - On the attitudinal -part of 'the Course Evaluation,students had the

‘ i>‘learn5msth; hswever, evaluations of stud nts (conSequently, an»evaluation

S*r

. of teaching success) measured one or more years after students complete a
) RN ) -

P

-

course have indicated thst‘most remedial»sﬁudents‘have little understand-

.

o '1ng’6f previously learned mathematics. - Results from our esrly attegPts

‘ -

»

" to meeﬁure 1ong§term effeets agreed with the reseérch 1itereture which

: ~indicated that trsdigionel'methods and materials were not effective for

tﬁe;lsng term. Farly long-~term measures in CSBM were sbtsined by ednper-

3

ing the exit point with re—entry plaqement of students who left the-program

fdr one Or more semesters. With imprevement in msterials whieh put less

I

‘stress’ on memory and moge emphasis on undefstanding, the difference be-

k]

tween exit and re}entry_was reduced to 1 unit or lass for most students.

r
v

and strongly disagree. . The responses strengly_agree and agree were consid-

\ ° ered favorable;-all other responses, includimg no response to an item was

.ooa ¢

‘ . & - . : : : »
considered unfavorable, Table 7 lists the percent of favorahle responses

by»item and by semester. . | .. o
. ‘ : . 3"

- In general the ﬁefcent of fa%oreble responses déclined as the number

e
*

of students in thexpragtan increased. There are twg main factors that

B influenced this decline-. as the student population i ressed the program o

. )le;‘ E
became more.pressed to treat students as individuels ( he progreg had to

{

>

relyﬁmute on student fnitietive teAcome ferwsrd when they needed hedp), and‘

‘as the student population increased the program needed more instructors

. -
-

: ‘ . (the progxem had to rely on an inereas‘ingnumber of instructors that were R

not as favorable to tﬁe program-and its purposes) 'The.questions in the

R . .

Q-

. : R . ‘ - 15) , .
. . N . - : o

~ choice of four responses‘to each questlon: strongly agree, agree, disagree,

.
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'f» . » - . Table 7 . 7&4—" '
L 7 . ‘} [ . ‘ . . » : ) ) . »
Question @ ] - : ' - PR'74 w'75 ‘75 w'76 P'76 Ww'77 “F'77 w'78 “F'78 N*79
Y N } ; R - . bl . . .. - .
5 “1. I prefer this integrated lecture~independent 84 82 85 83 . 86 83 75, 78 . 75 70
study approgch to the system with.lecture only. , ' | ’\. . ¥A“ . «, o
. ) . D » ) .
. fg. I learned a gré;t denl in this cnurse( N 86 85 85 86 85 81 71 72 - 70 " 61
. 3. I would recpmend this course to my friendd, 78 78 =93 . 85 81 . 75 e;. 64 s8 38
N < . . ’ N
‘o 4, My attitude toward n\!‘jhemtics has improved. 75 75. %0 71 76 - 66 © 59 60 53 45
' . ' . ‘ \, . - . .
- 5. I(F{Rble to achieve the objectives in mmt o . 86 86 91 92 T 93 93 85 84 84 78
“ \ the units, - -, : : ’ . ., ' .
| NE L : _ R e . ‘ . ' o
T 6. The placement test cnrrectly determined the - 76 -, 85 68 75 68" 71 64 72 &0 58
. E © proper peginning point for 'me. . ' oo . “ g ot
7. 1 found the lectures useful and helpful.’ . 95 ‘89 “ 81 79 82 77 68 17 73 66
. 8, The lecture instructors were well prepared. 85 81 79 80’ 78’ 78 70 6 ™69 64
o . A ke . , ] ‘ . . » , .
9. The text materials were a great help to me. 79 77 89 87 86 84 .. 82 B4 83 74
- 10. The text was clearly written,* ‘ , . 69 62 79 75 71 713 . 75 . 10 73 61
I1. 1 found the lab useful,* ‘ 81 81 76 » 85 B0 77 63 66 63 70%
.o O . - . : . . . PR ‘ -
12, It was always passible to get into the lab, . ‘80 78 70 78 63 . 70 B 51 45 42
even duriﬁg peak hours.*® . : S *
13. The lab instructors were alnaés fred to help : 64 71 66 74 64 61 43 30 49 48
' me when-I needed help.*:’ . ’ :
{4, The lab ihstructors were very helpful,® 8 85 . 8 89 . Bl 76 ' 69 n 67, - 69
. 15, TthlahAinst:uccorn,were’wéll_p:epargd.* 71 15 ]TTF L., 18 67 64 70 66 66 .65
6. The tutors were helpful.* - .. 7 Tgpe 88 92 . er ten. 8ol 17 13 0n 72
. : “ e ) ) . i . NP :
) . : — — - T e YR T T " :
' ‘Mean Favorable percent on QUest§ons 1-16. , 80 80 79 82 '}3} . 76, 67 70 66 61

RN

R

T

¢

 *Ipdicates that only those student who actually used the procedure in qucstioh we:e considered, <

£ . h » ’ '

-
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: Appendix I1T1,

A."

el

, ¥

Ceurse Evaluatiou can beﬂseParated inyg three éroupstklthose that had-a o
favorable;percent decrease more than_the mean decrease (duestions 2, 3, 4, .
7 and 12) thQSe that deereased about the same as the mgan (questﬁéﬁs 6,

8 and 13), and those ehat had a favorable—percent deerease 1ess‘than the.

mean decrease (questions 5, 9, 10, 115.14,515, and»lé). 1Imprdvement ip B
text materials‘and a better:preéram;forftralding lab‘instructors snd>tuters>f “
_ptebebly;eechuntS‘fer{ta?‘uore fsVdrable resultfin tse_last'group»ot}

questieqs.A.
The test results of the CSBM program generated a4 large’ amount of data | S

each two week peried and sinee-%gat units were taught each peried; the data

eollected in a peried .was, in.many respects, equivalent to that egllected in

L3 .

a semester in other programs, Three basic types df -analyses were used. to
: C : £ ,

| pinpoint problems regarding students mastery of_concepts: a questien

N

1response;analysis,‘au objeetive§%y fest analysis, and a total objective e

analysis. 'Early’in the develepment’offthe program\a fourth analysis was

used, a question difficulty enalysis. Samples of each analysdsAis;shown in
/.‘ ) . . ) ’ »’ ‘ . &‘

¥ . S « : . )
The question response‘analysis lists the:.percent of responses to each

distracter and eorreet answer for each questien. -In general,»any question_{
that did not have a correct response between 65% and 92% was reviewed
Quest!bns that had a ccrrect ‘response greater than QZA were reyiewed,te see . .

~

T4if the plausibility of the distraetors eould be improved or if a different

‘-questicn might be é better;test_gf that ceneept Questions that had a. cor* .

rect response less than 65% were reviewed for ‘correctness; clarity, and the
. . i -

possibility:of restating the questibn. gf the question was’aceeptable,fthe
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o sequence af units, primarily piaciné‘more difficult units later inttbeqse;

I3 @ * N‘ .
B 1
. , , TQF
N ) ’ I3 1}{ 18 -
N - 2 , .
s$ . r‘. . ) . ) . N v Akr n .. ‘ ‘
1 - : ST
° t[ @
low correct resoonse was attributed poor text materiai and the text-was
st ‘. Y
modified accordingly. L ) ~ W .

T

The objective by test analysis lists theioercent of»correct responses g‘

“to each objective, Most .oEjeCti-ves were tested by two &uestions; ‘a few by

three’ or more questions, and a few by only 6ne question. Objectives thatt; \J'

< ~ . [}

did not bave .a correct response greeter than 722 werefreviewed For those * v

- . .. .

objectives that were testedsiy only one question this analysis dld not edd ) .

3

any new information, but for most objeotives it provided comperetive data
~on questions of the same test concerning that objective as well as sets of*

_qnestionﬁ on different tests concerning that objective.“Criteria testg were

LAY

" prepared in pairs; that is, forms Al-and A2 would contain the same questions

i but the order of the questions wonld be permuted. Tests were given an alpha~
ncmeric form code to identify author and pair. Many nnits had 16 or nore,

MY S SR
“test forms of which 3to5 eould be in use at any giyen t:;ef Information
1gain§d irom‘this analysis helped;improve test questions and pingointiweak_r*f-
éreasrin tbe.textAmateriai: Early in tbe'dévelopnent off§he programtinfor;l‘ .
imation from this anaiysie helped‘to improve»the.obiectiqes for eachfunit, |
Sometimes it\becage’necessary‘to rewrite an objective that‘encompassedsoo '
muoh material as twoxor more simpler objectives or it becamefnecesssry to *

. . o . . . .
. . . b
! . ! . ' . . : - «

rewrite an objective in a more testable format. . - ‘ 8 .‘:,
A OBJEEE . . _ ) <« _

Information from the total’objectise anal%sis_was used taq reorder the

7Quence.fﬁThe»totalmobjectiveWanaiysis'listedithe7oercentrofmcorrectwreSPonses

:to an object2Ve using the data from all test forms. If the total correct
response to an objective was 722 or greater and if the questions concerning

that»objective were satiefactory_according to other criteria, then thgt

o . : . . - . E)
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. .objective ‘was consddered acceptable.. In Units 1-24 there were a total of T
. - N : ‘ . ! -
549 objectives, of ‘these 441 (§0.3Z)»were acceptable as of Fall semester * .
'f?78. Table 8Asummarizes‘tgis deta._ | ) i )
, _ - . Fall Semester 1978 .’ N
f:-.‘ . | Correct Response Total ﬂ”. N Correct Reéponse Totaif
- . [Unit| Less than | Greater | Objec- || Unit | L®ss than Greater | Objec—|
E ‘ ' 72% | than72%Z | tives | . ° 72Z2 . than 72% | tives
1| 23 ] 30 .| .33 13 |- 7 19 .| 260
o 2 8 10 | 18 | 16 | 1 19, 20 .
o 3 " 19 -| 23 | .15 4 20 | 24
o " o2 | 27 o1 |1 19 | 20
- s |10 .13 23 17 L 3 17 20
6 | 2 21 23 18 2 23 .| 25
‘ - 7 8 12 29A;‘ 19 | 5S¢ 17 | 22"-»f;
.- 8" 4 21 25 - || 20 53 14 19
v g 7 SEET I 2 | 21 6 .16 22
110 1 23 | 24 v 22 & 28 32,
j1 7 15 22 || 23 |7 4 ie | 23 .
i2 2 & 18 20 || 24 6 18 | 24
" ' Table'8 | |
- - Table : o .
S - T .
- . Information from this analysis was used in planﬁing the sequences of .
. | units:and later in-altering- that sequence.? The final sequence ef the units
. t «
' in the CSBM program does not agree w1th traditional organizatian of material
in all reepects:(see Appendix I). This difference is,most apparent .in the
**sequence for Units 15-21. et el g e \e

: There dre three Units that had a percent of acceptable objectives con-

siderably less than the average of 80. 32. Unit 2 (55 64), Unit 5 (56 52), fb‘

and~Unit»7n(6QZ). Mcstvstudents whowererplaced iannit'l (Operations wich

-

-
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J Whole, Numbers) or Unit 2 (Operations yith Decimals) probably have matbema#i— :

b .
- - '
e
* & LY

plete a university degree. ., Often these students have weaknesses in other
. . K - : ' . ’ ‘!)

, content areas, particularly English, as well as mathematick. The sections®
> . » - ——— ' N ' :

~of Unit 2, that canse the most trouble‘are those that are concernedpﬁith the .

cal backgrounds S0 deficient that it is. unlikely they willybe able to com-

f'algorithms>for‘multiplying and dividing.decimals."Unit.5 (Operations Involv- »
" ing Percents) repeatedly causes problems in most curriculums. As~many math
instructors can testify, students who do well in. mathematics frequently

have some trouble with operations and problems involving percents. The
L

- -sections of Unit 5 that particulandy cause trouble are those concerning

f

mixed rotation," such as 66 2/32 and .25%, and solving word problems in-
volving percent. Unit 7 (Metric Measurement) seems to cause tronble because
B most»students-are unfamiliar with metric units of measurement. Thetsections
" - of Unit 7 that cause the most problems are those‘concerningharea&\and volume
_ (capfcity). B , ‘1 -~
DISCUSSION AND CONCLUSIONS PART [
‘In the development of the CSBM program, every attempt was made to iden™ ;
tify all variables that had an affect on the learning of remedial mathematics.-

& Some. of these variables were labeled critical as they had a great affect on

»
L

that learning and they were variables‘that could be‘manipulated and controlled

by instructors. There were four critical variables identified by the research

1

connected ‘with the development of the CSBM program: memory, math reading,
W"'short content'units'and’objective organiaation;

, PRart I of this>section,will concern irself with an in depth discussion -
& . . . _A t .

of the‘four critical variables. This will be followed in Part II by shorter

N ’ | |
' . ~discussions of the remaining variables.
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o ‘ * ROLE ,0F MEMORY’
LY .. :
L4

21

. . There is a. long list of items tﬁet sheuld'be and usﬁally are memerized

in-dethematies; ‘This list begins“with the basic ﬁects and includes such

items as algorithms for operating with real numbers, Pythagorean Theorem, -

~

etc.A However’ the tokal Jt math cannot be memorized While the “1ist of
»

il

~ items to be_memorized varies for different math classes end for- different -

*

’ N ’ ot ’ ) _ ' . o
students, at some. point. in each math class an understanding of tLe topie”
» ¢ - ’ ' - )

<
. : ~

must occur if a student is to "learn" that topic. We have found that in a

N N

is understood. -
Traditionally, the "modus
~most mathematies is to present

supposed to convey meaning and
'# .assignment where tpe~exerc§ses
‘ing the procedure exhibited in

& L.

_ftypicalAremediaf)program too much of each topic is membrized and too little

4

eperande“ for teaching remedisl as well as
a new topic by rules and examples which is

understanding to the student- then mske an

can be suceessfully completed by blindly apply-~

the;examples (Laing 1973). We have found that.

irules‘and exemples_by themselves-seldpm result in understanding a true know-

*

ledge of the topic. When students sa§, "Don't eiplain it, just show me how

» : '

y are expressing

traditional’a

that pattern of teaching fostered by tﬁe_

<

oach. By making this and similar statements, students indi-

- cate that they kﬁQW that math need not be understood but only memorized.

T

Remedial students tend to view math as a great collection of disjointed

- facts and algorithms that must

4

be memorizedL‘

Vo,
[ kY

We have found that remedial stud ts have non-effectlve study habits,

‘almost alwayd limiting math study and homework to 'the night beéfore a test.”

. action, bsséd{ on the student's

A_,\ -l . . * . . -
‘Such cramming for a math test 1s often considered as the best course of

wt

empehs_is-fon the role of memory,,'ié one

 wishes to pass that test. Furthef; in the mind of these students, passing

-2

¢ ~'~) SR <

€

N
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5

‘.A . ~ .

_and'those studenfs wno memorize is?not memory “loss but reconsﬁruction abil- Lo

._k‘

" have tests available for the purpose of advising freshmen and.transferf'

*

a math test by sheer memory is equiyalent to understanding the topic, ,

£ -

P

At thie point one has to become subjective to. dg%ermine what aspects

Y
L -~

Ef)instruction improve the understanding o} topic. Certainly teaching for

-

&

t‘r i-.. .

‘ understanding does not preﬁ@nt memory loss, perhaps it may retard the loss . -

&

rate, but.a fact\or process that ds not used frequently is lost from imme—*:'

‘t“\ \.‘

diate recalL ghefher or not it is understood. Qnr experience haSJied us to '

-
.

believe that the difference between students #ho 1earn throdgh understanding

M}\
’ N

‘ . .,‘ - . N .'- ¢ v

: ity. .Evidenée of "14kk of recqpstruction ability is illustrated in the fol~ -

y ‘ ‘ ‘ ‘ .

‘lowing examples. - Recently the math‘department decided it was necessary to

LR

A
-~

students, Some of the questions selected fotr these tests were taken fram

the suestion bank of the CSBM program. ' One question of the type) "@ﬁatids

the asea of a’3 by 7 rectangle? (a) 10 sq.‘units, (b) 20 sq. units, (e) 21

s

sq. units, () can't remember the formula, (3) none of these," became intet—'_.

' esting in the context of reconstruction ability. When this question was used’

in a -CSBM criteria rest, distractor “(d)“ was never picked by the students.

ause of this fact, we were surprised that when this ques?ﬁﬁﬁgwas used in_»‘

€

he\advisement test, distractor "(d)" was picked:by;IOK to 15% of the students.

-

Students who understood the concept of area would, .if necessary, reconstruct
this concept by making a.sEetch"of a3 by 7 rectangle and then_compnting;itq.

area hg countiqg ‘the squares. *In contrast those students who thought of

®

area as a set of memorized formulas chose distractor “(d)‘r ff they could

-

notvremember the formula.

‘The second’ example concernssstudentS»who occasionally come in for help

-

in chemistry.. Imn cnemistry powers of ten are used in’scientific notation and

: mEtaic measurement.‘sﬂsually a‘stndent in this situation, given the problem

“~

l"83ﬁ.64:f iofs.to.change to scientific notation, will state, "I know you move

26



- sequenceof this explagation.-.

~8.346é**10_3 is the answer; Traditionally the teaching of rules such as,

¢ B .

move decimal point right (left) when ...“ are favorite’methdds.fof many

in_structors ‘aﬁd students. The memory lOSS of these rules, together with

&1

the lack of understanding ahout'opgrationefinvolving pOWers of'ten has con—A>

1

_trihuted to reducing this student s ability to reconstruct - Our experienge

indicatee that teaching of ‘rules and formulaS»in cookbook fashion prevents>

*

students from underStanding rélated concepts. .

Research has indicated that the hnman brain has the ability to memorize

f‘
non—trivial methematical facts and algorithme without understdSﬂing the re-

"sm £t
. the decimal point 2 places, but I don t know whether 8. 3464 lQ -7 .

€

-

lated concepés. Unfortunately, auch-memogized facts;and algorithms are‘ehort—

,§erm‘andigirtually not recodstructable} as‘a consequence, remedial etudentsib'

: -~ ) ) ) ) : ¢ )
taught- by traditional_methods have to»be retaught every two ‘to four years.

While MemoTy. is an important ingredient «in the total learning process, it

Acannot be the only ingredient if utilization of ‘math by the student is a,

'goal. Remedial students can understand and need explanations of conceptsr

"«
.

These explanations must, however, be given in their language and must relate,

- )

to and extend previously lgenned concepts whenever possible. Memory shouldg'

B3

~ be preceded b§ concept explanation andrrules should be developed as a con-,

B

- -

In conclusion, our experience shows that one of the ‘major inetruction

.

oals should be-to increase a student's ability'to reconstruct. - -
. &C A re :

— . . -

READING AND VOMMBULARY . L )

';;In.the preceding section, mentipninae_made that the language uded for

o

' explanations-should:he compatihle with the langnage”underetood’hy remedial -

- students, Too often, because this difference between math language .




. . _ _(vocabulary) and student 1anguage (vocabulary) is so grear, explanations
- ‘g ‘ -are completely left out of existing remedial teét material The following,
‘iﬁ | a conversation between a man and his son, illustrates the mathematics read~

. ‘ling problem. Son, “May 1 8o out and play ball now? I worked all the prob—

]

lems." Father, “No, I think you Should read and-study your math text so.

‘.

that you;will understand the topic better." Son, “Aw-nad nobody ever

reads a math text,". Unfortunately, we would agree with the son. Histori-

5

cally, the area of math reading and vocabulary has been one of low priority.
P : In fact we have créated for remedial math students a constitutional right,
“the right of no responsibility for reading math texts. Research indicates

? \\ that the percent of mathematical terms and symhols understood by students,

in. particular, remedial students, is very small, Klun (1976) | Further, stu- .

dent initiated text reading as part of tdoing homework is sehiom done. We

iQ.A ‘ . have been able to verify these research results through experiences and sStu~—
S » .§‘ A » Q( ) . ‘ ,' a i R
o . dent suﬁtﬁ}fs in our own program. o S M

.

s on a regular-basis, use the following approach:
N A ' v '

1. Attempt to do all homework problems assigned. s o A

2. If there is difficulty in doing a problem or group of .problems on the

-~
-

Cbemewort, e
ﬁ" ,g S . 8. A small percent of student attempt to. read and gain understanding
R ot - from their lecture notes. This group is limited because many do mot

: -_t.ake notes and others who do cannot read their. notes.

e

. b. A large percent call ofi a friend for help.f (This procedures has been
.. . -a long-standing excuse for high-school or college students ta make
- ' telephone calls or meet with friends.) o :

L 3. If all else fails~-ask in'structor the next day in class for help.
. K _ 'PFut‘the‘r, our surveys indicate that students' choice of textbooks are:

“those written'without explanations, proofs, and other expositorfmaterial.f

&

: Q L S - - A

* Qur student suryeys indicate that_remedia\l students, if they study math



e

w

where they must attempt to do the lea;ning for the student\

.+ In the atory above, when the,father askad his son to.read and study

.-
) o -
Y
e .

“This unfortunate student preference often places inatructogsgdn a situationf‘

-

i - >

the textfmaterial, he was making a logical.request within’his'oWn fraﬁg of

reference. As a successful business man, he knows frop kis own experience

~ that when a topic needs to be studied and understood, reading must be part_

b

' of that process. 'In terms already used in this report, the father was
: : ’ : : ‘ ’ !

stating that not onl§>is reading a necesaary“part of understandingtbut that,

«there is a direct relationship between reading and a. student 8 ability to

rec nstruct That is, if you have successfully used reading to help under-‘

L3
-

stand a concept, ‘you create confidence in your ability to use reading to.

reconstruct that knpwledge again at a later date. -

In our quest to seek\information about the teaching of reading and

vocabulary in mathematics, we were extremely.disappointed that we were not

able to find (outside of sevetral individual instructoggg any program--math

or reading—-in our K~ college education system that considered reading nath

-

important enough to investigate methods or develop materials to increase

LY

.on a precise curriculum (séet of objectiVes) for remedial‘math;' We needed a"

this skill for students.A As a result we decided to preparé.our own text and -

. other materials. L .

. . . : . A :
. :

In preparing our own materials, a number of’dehisions_had to be made.
, » o ,

We found put that itwas-not'possible to get a group of ,instructors to agree
Y . et 8 AR ©

L3

RN

précisely‘stated‘set of objectives-to_carryZOUt the creation and preparation

of materials in line uith'other:decisions we. had made.“ASome of the other

‘decisions about materials were: -~

A



. «

1) JLimited Vocabulary - Level of Language

- 2) lnclusiou of Special Featlres to Teach Reading

¢ ® . Y

3)«‘Limited Topics

P

&) Organized in Two~Week Blocks -

K

5). Organized by . Obgectives A

.. - . . » . .

A limited mathematics vocabulary was used to lessen the differences

hegbeen math language and student language._ Since few if any of our reme—.‘ T '

dial students bgcome mathematicians we felt that mathemstical rigor and

felegance as provided in its langauge ‘was not a top priority. Instead we .

\
used terms from high school math and common English with ‘which students would
be more familiar. However, not 3anting to create a new language, math terms -

were introduced and used ‘when necessary and. the creation of new quasi-math
3 : 8 [

terms was limited, We 41so felt that the‘level of language sPouldeincrease
as the student progressed through the program. As a result, a non-mathema-

tical term accepted and used in an early unit would he replaced‘with its

@ FS

mathematical counterpart in later units, An example of this is opposite
’

g

‘which is used in high éthool and "negative" used in college texts. Support
of this approach has come recently from Watkins (1979) who states that her
| research suggests that texts be written in a style. closer to ordinary English :

than in a style using mathematical language, Fey. (1979) states that it is
\
ironic" thatamathematics teachers so frequently voice concern over the

&

limited reading skills of their students when- reading is the main focus of

. elementary schooling. Perhaps skills for reading mathematics need to be

specifically taught‘ Rising (1979) stated that .we must make evary effort to
'express mathematics so that it can he ‘understood by thé non—mathematical Sstu-

- »

dent' and finally Phillips (1979) stated that the vocabulary ‘used in math

K

: need_ed special attention because it contained many d’ouhle or multiple meaning words: o

- .
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Research on teaching reading of ma&hematics is almost non—existent,

Kulm (1976), Earle (1976), and West (lQ??)'%ere*the only resources found.
|

,To augment this knowledge,.discussions were held with reading teachers and

~.

reading consultants in‘elementary and secondary schools. Most of the sug-

LI

vlgestions made concerning the tEaching of reading required a substantial

kY

.amount of time and ve felt that such amounts of increased time to teach '

~ .

math reading could not be justified ‘For example, one such suggestion was
: to have students take turns reading the text aloud and discuss what was
. %

read However, based on. the information and suggestions we collected we

decided to irnclude two features~to aid*in the specific teaching of-the

reading of . math These two features, called Reading Guides and Key Words,‘«’

‘_weée first put in a separate Study Guide for the studentS* however, we found

that they were more effective 4f they were incorporated into the text., One
f *
feature - used, Key Words, had beep used previously in mathematics text
e

books, a vocabulary list at the end of each unit. The other feature, Read—
ing Guides, had not been used previously and seemed to have some potential,
'r_to ask students questions about what they had read - The list of questions‘
could be-in written form and the style could be "fifl in the hlank" or

- -

| mplete t E se‘ntence. SUC a St S usua cOm; & Cc OOS n m Or- a
"cbmpl h h 1ist 1 1ly pildhyh ing imp ,

A‘tant sentences from the textual material and deleting one or more words.

'Our investigations have shown that the instfuctors use of Reading Guides
e ' ' ¢ : *
~and Key Words does improve reading and hence'improves a student's ability

to reconstruct. _ T T
. ' . ’ * ‘ . Al .

- SHORT CONTENT UNITS

.f "In previewing existing textbooks as’ part of developing the program,

*

- we. felt that many of the topics inclqded in these texts were not necessary

19

3
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23

‘famant‘of content they are supposed to learn in mgth‘(not their favorite

28

4 . Lr
. T

QOrfremedial students.- Instead, it would be better.to concentrate on core -

topics for maatery; remedial students often become overwhelmed bylthek

. e

4

subject). Closely associated with this problem is that of organizing text

€

Amaterial into _two-week blocks. We felt that in order to‘have a successful

&

program which allowed for ‘multiple -entry and exit points and provided an

'findividualized unit sequence for' each student high flexibility would be

- needed. Such high flexibility would not take place within the framework

st
[

- of the traditional semester based course. In addition, students who failed

%

a’ ~ 1

or.could not master particular units should not hdve to wajit a full semester

- . . s
S . e

before having a second chance.f Such needs cannot'be met’unleee text mater- .
¢ » B

ials exist iﬁ short unitf of equal teaching length.  Because such, _materials»' .

did not éxist other ‘reason for creating new materiale for the CSBM pro- -

gram presented itself, .The’direcgors.found that mathematics does not-lend

itself easily to being packaged in short units of equal teaching length.

- A great amount oflrewriting was necessary in order to modify and adjust

content into these short units; a two week period (eix—lectures) was finally

selected as the most practical time for the short units. In the final %er-

sion of the7CSBM‘materiala tﬁere are some differences in the"amount of time
) . . 2 .

needed to %each various units. 'While most units can be taught in five lec-

f -

_tures allowing a lecture for review and summary, a few units require six

lecturea for complete presentation’and occaaionally,,for a particular group

~wof studeate, an- instructor may. need an extra lecture. " The tradenéff,of.the,

&
problems caused by attempting to package math content into tho week units

with the high flexibility gdined by doing this, is well worth the effort.

‘e
2
.t
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: OBJECTIVE ORGANIZATION e,

At -the beginning of each section of each unit, a coded list of perfor—

4

‘nanee,ohjectives for that sectionrislgiven. A restatement of these objec- :

4

o, - tives then serve as titles fbr‘the appropriate\subsections.» The objective

“

alnha—numeric code is placeo in. the margin opposite related text material,
. ’ ! . l . » } .\ . ’ ! ., . » : » . £

| reading guides, exercises, and self-test questions. With this alpha-numeric »

- code, students and instrnctors can quickly and easily find all materials

- ¢

related_to a particular objective. Inlthis sense, the\text materiaIs have = <

ibeenforganized by performance ob}ectives. Because the text material was \

c & * 2

organized by objectives&,it was,relatively easy to write‘computer programs

' »toAanalyze the effectiveness of the text material, for each subsection (ob-

e

jective). - After naterials were %aught'hy several instructors, student test
. . . . « e . . L .
results were analyzed, since each subsection of the text'is testedhhy‘two',r

1Y
._‘ . or three questlonsf'any subseetion that did not have correct student response

v .

- in. excess of 724 was revised and rewritten until the desired results were . .
| obtained.‘ Occasionally, algorithms that traditionally appear in math texts

: had to be replaced because remedial stn&ents could not understand and master : B

the traditlonal algorithm at 'a high enough level, We found that the propo-
: . : * . ’

- sition that states, "the algorithms and schemes usediin learning mathematics
for mathematically inelined individuals, such as instructors, will also be
mati . A 1d1vidu suc ! , ,
effective in teaching remedial students" is, by no means, a provable state-

ment, . When we’accomplished’the goal of correct student responses exceeding
| : - b - - SRR U - e -
s 72%, we felt we had created a text that'is readable by most students and- = o

-

+

'is teachable by most instructors.' = . ““‘t: R l': .
| The.problems of the:role'ofrmemory, reading'mathematics,$Short content

units, and objeetive organization are all interrelated and xet individually

' " each is a problem ‘of many facets. Instructors in other programs have found 'lé

¢

I3 ’ . * L3
. a
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. . our results or materials. useful in their own programs A('even though their
- program may be substantially different from the CSBM program) in coping
with theseifour critical variables. A
. DISCUSSION AND CONCLUSIONS E ARTIT .
s+~ INSTRUCTIONAL RELATED VARIABLES T o

In Part I we dischssed some of the critical variables related to in-

struction: mEmory, reading vocabulary, length of units; and objectives. In

-

‘Part II we'will brieﬁly discuss the other variables related to inetruction:

' attendance, mode, repeating and sequence.

-
<

"Attendance ' « ’ L

t

We have found that mathematics is seldom a favorite course for remedial

students, “in fac ’ many state openly their dislike of math, The conse~
//t

4 Y

‘subject to be studied and often does not receive its share»of the remedial
student's time andceffort. ‘This situation, in tnrn, requires that some as—

pect of remedial programs must concern»themselves with applying preesure on

1

£
i

programistudents were required to attend-S out of 6 lectures before they.

t * T

_ co&ld take a criteria test on that unit., . If a student passed (got a score’

equal or greater than 87, S%) on two consecutive units, the attendance re-

3

:quirement wasAwaived.f At any given time about 287% of the students in the
progr?m had ‘the required attendance waived‘ If e‘student did ot pess a
unit, the attendance requirement was reimposed  Since the CSBM prPgram was
compnter managed attendance lists or decks of cards were . easy to generate.

. : f"I'here are several alteinate .ways to apply pressure on students to do mathe-

matics_end perhaps‘onerf these wouldAbe_more effective. Table 9 contains

- ‘ -
B
A

‘quence of this student attitude is that math if etudied at all, is the leet \

students for ettempting and completing math ‘assignments. One possible way o

.of*successfully‘apglying such pressure is»throngh attendance. In the CSBM .

B T e - - - . ’ ) 3:1 ' s :
et 3

-

o Xe
(R



thelCSBM attendance%policy. .

1.

7.

’audio—tutorial, and private tutor. Most students seem to prefer the lecture

: o ! o S
mode., At first this surprised us since most of the literaturé available at

_ _ N N o . . » ) >ﬁ.§ K N }. ‘hA .
L e e RRR: 3 1 -
L P . i . . - L

° N - - e
. .- . . e, . . . - .
.

e

..

o

“,,7 £CSBM Attendance Polrcg
. : (Fall 19?8)

All students (unless they have special assignment by director) must at-
tend classes 5 or more times.to be able Lo take tests. (Green Cards)

¥ \ .
Students passing their tests with Procedures l .or 2 for two consecutive |

- periods . earn a yellow attendance card and full options, - (Self-Study)
3. Students lose yellow cards if they fall a unit. - " |
4. Students will ‘use signed attendance cards to signify they are able to
‘ take tests. P : : +
ﬁ. :Students who drop out for 2 consecutive periods will be removed from ac-
- -tive class enrollment (No Card) :
6. 'Students on ‘inactive enrollment can activate their status by ‘'seeing the
CSBM Secretary or the CSBM Director. ™ L o A .
Instructors return cards to CSBM offfhe, these will be. filed and used for |
test permission._, » t - ‘
Table 9 N o .
Mode ~

We experimented with four modes of instruction;‘lecture, math-help laB,

<

w

" that time inferred that students would choose alternate modes of instruction -

if thef‘were available*:according to*the literature,'students would do this

T

~ IS

'-because most alternate modes inVolved a greater degree of student part1cipa~

- ;;tion and this resulted in improved achievement.f However, Smithu(l978)

(S

-states: {he findings of ‘this studyvfail to support the conclusions made

yoo

‘in prior studies that the degree of student participation significantly in-"

»‘fluenced achievement. Omne possible reason for this result is’ that many

L



»

< .
,stndies concerning pupil participation have involved elementary school or -

thigh school students rather than college students. It may he that most

- ¥
*

college students have become’accustomed to playing a passive role during )

N -
"

lesson presentations and thus do not improve significantly, at leest at

ﬁ “ . -

first if they are allowed to take a more active part in the learning.t A’
‘second possible reason for this finding'is that there is no guarantee that

students are really 'passive' learners when they are not encouraged to work
problems during a lessqn. Likewise, students are not necessarily 'active:

learners when they do try to work problems during a lesson. Each student
may process information in his own'way and the format for reinforcement of

13

" dents." Earlier Hoetker and Ahlbrand (1969) stated that"if recitation (lec-

ture) is a poor pedagogical approach, ‘why does it.persist; maybelmost stu-

£ (

dents are nsed to,this method and it is, therefore the most practical approach.

Less than 20% of the students enrolled in ‘CSBM ‘during the first years

@

ef development.used the audio—tutorial mode_asra significant source of
instruction; as a result, as time and other pressures increased, the audio-

. tutorial materials were not up-dated or revised.' During the same period of

-

.- time approximately 30% of the studenfs used the lab as a significant source.

of instructiongithe‘lab materials which were initially separate were up-
IS ‘ R . ) . «

dated and integrated 1nto\the text materials. i o ‘ l o o

In general, our surveys indicated that the students most likely to use

elternate modes of instruction successfully were the older students return—-
-ing to school after a period of several years of employment or military’
_ e T ‘ : - . !

'gervice. In contrast, the students least likely torusef%lternate modes

successfully were freshmen.

s

this process may'be of secondary importance, particularly for college stu- *

. .
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L. . »~ . - .

i - - Private .tutoying’is discussed in the next section. “ E {7 N
‘ T Reegating e ' o '

In developing the CSBM progfam there were certain areas, such as repeat?';

- ing, about which the directors had Strong - feelings. In these areas experi-
i €€ Lo .

e mentingnwas limited» Our feelings concerning repeating were:
1) student should ‘be allowed to repeat

- 2) the: period of time to be repeated should be minimal, and

A » 3) repeating should not be: unlimited . - "
- ¥
Sinee most remedial students do not hawe studying math as a high priority,'

[

it is only realistic to expect a .certain amount of repeating in a remedial

-

. program. Further, the repeating time should not be a semester but be as

short as .possible and still be praetiear‘ we deeided,that the time period

.

_ . 'should be two weeks After disoussions with other program directors we
’ : deeided against unlimited" repeating. We felt that‘unli@ited repeating S

£ : . y ) . ,
"would encolirage some students to try and‘ﬁmest out" of a unit without making °

.. any effort to learn the material As a result of some investigation we -
N ¢ Lo

&
agreed upon the following poliey. If a student had made«an honest effbrt

to study a unit and he was unable to pass the oriteria test on‘that unit ()?
LN

? [ /‘for the second (ortmore) time, then*he would be assigned to a counselor,
(professor) who would evaluate his attempt,-diagnose his weaknesses, and
determine a presoriptive course of action. The counselor is givén the

E responsibility of determining_whether or not‘the:student has made an honest

'~ effort to learn the unit. There are several options that a counselor may

'use,franging from suggesting the student drop the course or.repeat the A
‘ » ' s - . e T &
~unit making an effort to learn the materials, to working with the student

[

. or assigning a private tutfor. The number of students q@signed to counselors

3

F

£ .
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l. : . G . o . 4 ‘ A . » . .
“increased as the semester progressed, but was always less than 10Z. In:turn,
. ) . . . & v

the number of students assigned to private'tutors was less than 1%. Frivate
tutors were math majors and secondary math education majors who applied for
R x "‘2._' ' L ’ «

these positions. Potential tutors were screened and those accepted were

given some instruction on tutoring renedial students. Tutors were paid -

. through a program sponsored’ by the federaligovernment.

. rational numbers or rattonal expressions, and the ares‘involving coneepts

%

Content and Seguence _ ' - s

As mentioned earlier in this report, it is diﬁfienlt to get:sn agreement
on the ’content’ and sequence for remedial mathematics program. When it became

necessary for us to write the CSBM materials, we started with a content that

-

was a composite of existing texts written for this level; ﬁo this program we

deleted or added as suggested by reports.from MAA - CUPM for Basic Mathematics,

NCTM and others. Two content areas emerged as being partioularly diffieult

[y

for remedial students to master; the‘area involving concepts using fraotions,
. , vt » . . T . ‘»\',- X R

‘'using exponents or exponential expressions. éAfter oonsiderable experimenting'

A

wlth the amount and placement of cdntent, the first area was, taught in the

1

following units:
~jUniE-4.-0perapions witthraotions?
g Unit~5' Operations Involving'Pe:eents,
Unit 10 Rational Numbers o R o . ’ _l“
- Unit 19 Ratlonal Expressions; and

. Unit 20 Solving Different Types of Equations.
(Sections A and B -~ Eqiations Involving Rational Expressions )

The second was taught in the following units. .

»

Unit-]{ Whole Numbers
(Section C8 ~ Squares and Square Roots),



Unit 12 Integr;l Exponents,
Unit 15 Radicals |
Unitll&' Rational Exponents,lano‘ ) o
Unit éOj;Solving Dirferent Types of é;;ations.

(Sectipons C and D~ Equations that Involve Exponentiels with
. . .Rstional Exponents ) :

N 33

These presentetions represent a significentﬂdeparture from traditionel treet-_‘

.
AY

ments which consist of at most two review style‘chapters on-each content area.

Review style materials do mot correct real and major mathematics weaknesses
. L : - . 3 ' : » A : N
~in remedial students' backgrounds., Because of the amount of data generated

for -each two-week petiod, it was relatively easy to spet weaknesses and
_ e . _ ;

r‘ﬁeasurelthe effect of modification “in content in the CSBM text matérial;

N . -
LYY : :

- EVALUATION RELATED VARIABLES |
Type . . - T
- Because of the problems of grading, analyzing, end providing feedback

"l' to students'end instructors, it was imperative that test grading and test

~ results be in a style easily computerized This in-turn meant we must use
multiple~choice tests, At first we had apprehensions about using only
Aeultip1e~ohoice£tests; however, as we experimented with tests of this type,

most of those apprehensions were_elleviated; ‘quean (1974) .states: "In

(Y

) . , . * - B < - L
general; scores on multiplefchoice tests were comparable to those:that would -

L4

| . . . e + X . ¢ .
- be obtained from free~response tests, for the same‘level of content,". -

4

F .

| Further Suydam states that multiple-choice tests. have a high reliehility,

. “._L FUO . e

ean be controlled as to the number‘of questions per objeétive, and san-pro~

vide a more. a&equete measure of many objectives than other obgeotive type

< c

" tests. Multiple—choioe tests can be used to measure a student s ahility to

'recognize facts or relationships, disoriminate, interpret, analyze, make

&

.}r‘ i' f; ;’ B t :35?

%
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o

S inferences, and solve problems.
Ae: o - «To avoid problems using multiple-Qhoice type tests, effcrt mist be S

made to generate good'tests.> Some proceguresAwhich‘we found helpful for

-

doing this are stated below..  Whenever pcssibie»new tests started as a

free~response .type; commonly recurring student~error§‘wefé then used to
R . . l . . . - : <
create distractors for a multiple-choice’ test. Commonly recurringerrors

I
i t

noted in the classrpom, lab, or by counselors were aisnkused for this pur-

¢

.pose. Each of ;he;fivekdiStractdr positionsi(ioils) were‘hsed as the cor-:
\§ect response equally cften on eachftest.' We occasionally used "all of

o these" or "none of these" as distractots to discourage a student from
-

he Q

‘ starting with the answers and working backwards to try and reconcile their‘

Al

-

own attempts. In certain situations we’ also used distraetors “Sometimes,

A ¥

“Always, Never in plaee of “T:pe, False." Thetuse‘of 9Sometimes,,Always, | '

. Newer ellowed us o measure a student s understanding of the eritical
L E ‘rele of ajcnl'anse 1like n#0 in'a.ststementlike_ A% = 1."

. . N « .
- - . . - NS
~ : - . . . .

: - ~ & e A .
We made every effort to ensure thag testS'did not contain "trick"

2

‘ questions, that 1s, the answexs to all questions or the’ proeedunes for
solving all prsblems are given in the text msterial Lnstruetors were re-
‘quested to discuss tests and test procedures with students before the first

test each semester. Particularly, we wanted students to understand our use

~ LN

.of special'@istractors like "all of these,",“none of these," or “Sqmetimes,

. . » » . : : :
-Always, Never." - SR . ' , T
o~ : . Ca &
T oL Some experimenting was dgne with the set of questions used for a par-’m””"""
. ticular test in an attempt to create a bi-mcdal distribution as - shown in
R T N .
: R I ) - R
. . "A . B
gn .

A

x
iy
LY
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S ,Contrary to research Byrtfés (1978), we fcund that student success on, the same -
‘ . . &
f_j ) set cf »Questicns ceuld cften be infl nced by whether or nct e:he first few ’
| * . _questicns of a test were easy‘cr were difficult to answer, »Specifically,}
o —~ X twc forms ccntaining the same questions in different order were constructed;
B | ‘Q‘ . &‘ < ;\t
- - on.one form the 6 questicns with lowest degree cf difficulty were placed
= o . g
} a first and on. t:he cther form the 6 questions wit:h the highest degree cf d.if- -
.-ficulty, vere pisced »first. _‘I‘he.‘disagreement with research was prcbably due o
. : to the follcwing factcrs* pcpulaticns used in research were not: remedia]: . .
in mest casesa subject ccntent was not. mathematics, and the degree of diffin W E
o i . BN - b . . ) .
' = ,cult\g in many.cases was determinai subjectivel’y. The difference in‘student o
. + ‘»}skuccess on the two. forms seems to be related to remedial s_ttxde:»tsf .stud‘}, .
fy L e TS T L . Do - . IR s ’
P - - 5.
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and IEarning’patternsg sinoe'remedielhstndents often‘atfgdpt te learn math

by memorizing, the anxiety level of these students can be altered by these o

two .forms. Beeause the success difference was more pronounced at the

ot

" lower end of the unitsezuenee,it is doubtful-that'students who have some

understanding ofethedmet rial tesfed are‘affected\by~the two test forme.-

We also found that a mix of 1/3 of the queseions based on information

A

covered by the Reading Guides together with 2/3 on information covered by

- the Exercises prbduced good results, A typical distribution for one of our

[

criteria tests is shown in Figure 2.

[N

b3

. | © UNIT NO. 3 FORM NO. A =~ .

fa

S - SCORES e

’ L _ N
'+  Figure 2 “




- lﬁnitation a severe handicap. .

*

: wanted to test each objective with 2 or 3 questions, it was natural to

e A ey s o e oA emm et a e

’»think of tests that would contain 40 to 50 quesoions. However, computer

printout doubled if we exceeded 40 questions and exceeding this limitation

also increased some aspects of  the CSBM work for the staff Because of\this,‘

except for scanners, all tests contained 40 questions. We-did'not find_tbis‘k

. . ( v
Time ’ a :

3

Remedial - students often express anxietf ig taking mathematics tests,

‘This anxiety is often based on a student s previous experiences of not being

, able to complete math tests within a given time limit. There were no time

than one unit -that they take only one test a .day. .

Tlimits on CsBM tests, Test rooms were provided during the last thiee days

of each two-week period ‘and when students felt prepared they could ‘take the

tests using as mﬁch time as needed. The result of this policy ‘was that,

E R 4. -

- with very few exceptions, most.students completed tests in less time than

& -

we would have allowed under a more traditional setting. The average test

time was 35 to AOrminutes. We recommended to those students studying more

i

N
a

L
Grades (Crsdit} o _f v A *

. . oA
After lengthy discussions within thg department it was decided that . no>

Because the average number of objectives per unit is 20 a?d because we ‘;

e

‘sequence that was successfully completed and no-credit otﬁ‘ﬁwise. During
the Winter Semester 1979 the department recommended that credit given for

- Units 1-14 not be counted toward graduation. Tbis recommendationlbas been

. 7 . " -t ” i
._H/._t:.‘ e - S " I
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A - approved by, the University Senate. An argument in opposition to this
policy is that since the university had accepﬁedAstudents’who had mathema-

- tical weaknesses, since these weaknesses wpre“feal,.since the effort re-

quired by most of these students to remove these weaknesses was

and since at most universities there exist credit courses that require lgsﬁ |
- student effort; any credit earnmed by a student in the CSBM program should
. ~ count toward gradﬁétion as long as the student has met all other require--

ments for that ﬁarticulé% degree. .
) . R . . f

’T The maximum credit earned by a student in one semester was 7 hours (14

‘ﬁﬁitsApassed),‘tbe ninimum was, of course, zero. Most students enroll for

¥

3 hours (6 units) apd“areksugcessful in earning this credit.

L]
2

Feedback - : ' , B ,
o * : ‘ . Y

. : As staté@d by most studies, feedback of test resxflts is critical. In
. ‘ . A . o po :

the CSBM program all criteria tests were taken~éu;ing the last 3 days of

the second week and sub-tksts during the last daﬁ‘df the first week of each
two-week period; Students ma:ke& opscan answer, sheets and these were batch

"

v'pfOCQSSed on Saturday and Sunday of each week by the computer center. On

L

- Monday morning fqlloWing'thé tests, students could pick up their results

-

'Card." A student's Star Card contained the following data: >s£udenf‘name,’

student number, date, test, procedure;information, credit earn status.

along with an array that %§entified}by objéetive the test items missed

= ) «

- byfﬁpe¢student.  The\B'bx 8 array COntéined.asterisks';o show objectives‘7'7

of the missed testlitems; a sample Sfar'Card is shown in Figure 3.

. R

not.minimal, .

. o C . ’
at the CSBM office. The criteria test feedback insttrument was called "Star
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A » o 14 OCT 78 . | o MATH 105 - CSBM
/ (STUDENT NAME), UNIT 13 CREDIT 1.0
| - (sTupENT NUMBER)  FORM AL .. NO CREDIT 2.0

>YOU MUST ATTEND SUBTEST LECTURE FOR UNIT 13 AT l 00 IN PE 128 TODAY. ON

FRIDAY OCT 20 YOU MUST TAKE THE SUBIEST BETWEEN®10-2, THIS SUBTEST CONSISTS
OF QUESTIONS RELATED TO OBJECTIVES:.. Al A6 A? Bl €3'D2.D3 E2, YOU MAY ALSO
START. UNIT 14 T = . R B
. THE NUMBER -OF QUESTIONS YOU MISSED, LISTED BY OBJECTIVE L C
' . S ’ e SO S
- A B - .C D . E | F._ e E . . X
B €L S ¢ R | 1 IR 1" ¢ 1
2 2. 2 2% 2k @2 -t 2
3 3 3% 3% 3 3 3 3
4 4 4 4 "4 . 4 & 4
5 5 5 5 5 5. 'S 5
6* 6 6 6 6 6 6 6 .
X 7 %7 . 7 7 7 7 7 *
8 8 g 8 s ’ 8 ‘;“ 8 8
Figure 3 ’

. . \ ' .
The credit 1nformatien on this Star Card indicates that the student enrolled

for 3 hours, has suctessfully mastered Z units {1 hpu:,credi:) and has 2

-
- . -«
TN

-hours of credit still to be earned. .

.

' A sampile qflthe'sub-teet feedﬁack instrument is shown in Figure'QL
» ~ - - - : ‘ at ) : L
. f / .(smnmi NAME) | @ g RESULTS OF SUB‘IEST - PROCEDU‘RE 2
L (STUDENT NUMBER) - | .21 OCT 78 - CSBM
i N TEST UNIT 16
. FORM Al o
\ - C4 -
T o\ D3
. N D )
-. 3-i | BASSED |
.- . ) R . N “h e . ﬁr‘ ‘ .
e - El ] g . - —‘r——l - e e e e . : - ‘——7'“"‘
T _2-E2 ' ' ’ R
7 QUEsx‘IoNs CORRECT, om: 01«‘ ? e ‘ :
. .f
\T;? N .- T
Figure 4

~ -

For each student taking’ a sub—test the camputer selected at random an alter-

A

‘nate test form and- generated a. card lis;ing the questions on that form whieh

R js

& - - o, .
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) the information he needs for studying. “ ‘ N L f, - 'i-_:

vided to obtain additional data_to help make correct decisions,

N <

vthe student»must do for'the sub-test. Normally students are'not allowed

- -

‘to see copies of criteria tests other than when they take the tests, this

" has not been a problem since the objective listing gives a student all

{
Placement

The placement variable has, for the most part, already been discussed

£

however, it is %irthwhile to me\tion again that students should have a

right to disagree~with placement results and some procedureﬁshould be pro-

. .
L t

t

Sub-Tests | |
The need for sub=-tests grew from our concern for thoselstudents who
- . k & et
did well on a criteria test but did not-pass. ‘We experimented w1th various

&

options and multiple options but decided that*the use of written sub—tests

as the best solution. This concern was motivated by our belief in the

’ mestery learning theory. Bloom‘(1974):' “Virtually all studenrs could

< .
b <

. learn excellently, mastery learning contended ifainstruction were approached:"

-systematically, if students were helped when and where they had learning

difficulties,-—~.“ .Block (1979): "e——mastery learning provides the class-

room teacher with one framework for orchestrating and executing fine s

generic teaching'behaviors-diagnosis, prescription,‘orientationE\ﬁLedn

back, and correctione“ Andersonf(l979)- “LFM programs attempt to- accomi

a—madate stadents by identifying errors and misunderstandings*es‘they occur b

and then providing supplementary instruction to help students correct

those errors and misunderstandings. Our»reseapcﬁﬁﬁaS'verified that’

t -

' Learning For Mastery (LFM) type courses emphasizing diagnostic and pre-

scriptive procedures increasgs the number of s;udents who learn mathematics.
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”Further,,thst»thexsob-test procednre is effective in accomplishing this

| diagnosis‘and,prescription. :

Security - |

.

__When large.numbers of . students are taking tests(on various units-on‘

~f )

.

. @ walk~in basis it is~ very difficult ‘éven under the best circumstances to ‘

maingain security regarding tests. Although students taking copies of o
4 . t ' "A‘r
tests from the test room was not. common, i% occasionally did happen. The

‘Abest deterrent ‘against such happenings was a large number of forms of the oA

test for each unit. For many units we hadtl2 different forms, . for some

L]
. ' '

4

units we had 16 Creating, typing, proff reading, and. producing new test

1

- forms takes a grest deal of time and effort. We hope to have thefhardware

i and software available soon for computer generated tests.

_ Masterg Level e e L

3

We have already discussed the mastery levels (87 SK) used in the CSBM .

program. The mastery levels,are dependent on the goals of«the‘course,‘the

objectives of each unit, and the tests used, We feel our tests are not . _
N C o

“difficult in the sense of containing hard questions but they.are ‘complete’

[N ¢ £~

in the sense that_every objective is tested. If we have erred in choosing '“l:A

-

the mastery level, we have erred byiusingna mastery level that-is too. low.

' -

. . ‘ N3
We have verified that, if tests and mastery levels are reasonable, students:

will raise (lower) their efforts to meet expectations.

i‘ S W VR

————m'rsRIAL RELATED VARrAsLss S

.

- ® . ‘ ‘
The text, lab.gand audio~tutorial materials were independent and S
. . -’ i s . )

sep&rately bound at first,- and, asﬁalready discussed, were later integrated
into a single text. The integrated materials had several advantages, the

s\



(.' . -
P

pgreatest advantege'waskthat students couldinore easilypkeepatraek of one

: . .'d‘ diten; kthan Several» separate ones. In.the pro‘cess of.'integrating«the | ’

, »s‘;; materials one type of laboratory exercise which was an effective learning S
o | tool was deleted This .type of" laboratory eiercise was based ‘on the

Y [

- Piagetan concept of reversibility. After a student had demonstrated his
.ability to‘nork a'particnlsr set of exencises'he waslthen asked’to make
up his own set of exercises for another student or the lab instructor to
work. Inpaddition these students“were askedlto have the correct answers

to their exercises,and be able to esplain how to work them-to other stu—#‘

dents, The higher cognitive levels required tognake up and explain how

mathematical concepts. L @ g

[y

® . COURSE MANAGEMENT RELATED VARTABLES .

. , . . » . o /
Computer Managemént ) : » . ‘!

~

In spremedial‘program involving a large pumber of students in which
' te:is must be graded and evaluated, student feedback of results generated,

aj sistmade, lists infvariousgcategories determined and printed, and P

<

~ records kept; computer management nust be used We deGeloped management

programs which gdve us a ‘high\degree of flexibility thus allowing us to

lmsximize and individualize learning by our students.

o Number of Students . .

A

i

¢ A l » ThE“€Sﬁﬁ“prugrsm“began—nith—l32mstndents*in thefFaIl“Semesten 1978.

“f Certainly as the number of students inpreases it places an ever increasing‘

> - .

_strain on the ability of the program to maintain a quslity education for

> N +

all the students; particularly the’ individualized aspects of the program

A N . . « W D

‘ ™ ~ . ~
~ ‘I’ : . : : S R
: . € N . & N - « i

« . * N
. _— . . . : R
. . i
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. - ard more difficult to maintain. Because of this problem the department

N

y

d idedéto}limit.éSBM.enrollment,to 1000 students 4 semester'beginningi; -
. wz;n the Winter&Seuester 1979, _Unfortunstel§ this'linitation,on_enrollt

I ;mentxhas already ereated a_backlog“of studentsiwishing'to enroil in the\gA

n.‘ nrogram; this Eacklog is of suffic{gnt size that theilimitstionlon;enroll-
ment.will hsve-to.beArenoved It is very possible that the enrollment in
‘CSBM will exceed 2000 students a semester within the next few yesrs. M;;JA'

When developing a program fQr remedial mathematics, it is natural to

. have in mind the relative size of that p(ogram, we had inVisioned the rela- .

tive size of this program to be 600 students a semester. As student‘enroll-

-l

ments reached_SOO-lOOO students, we negsn to experienee prigfems with some
. _A T of_our,procedures, We became totally computer dependent sndfsuper_sensi-' - ;A
g/j - tive to eomputer‘slow dounsAendlbreskdowns: It;ueesme.obuious thstﬁwe ! B
‘ % . *  nust -be able to ei:ereise-more di_reet eontrol_ over the_’conputer msnagementn

'}programs and the department purchased a miero-computer systeh to achieve

" the desired control. SR N ; o o | .

- . : LN

| Instructor Assignment

The staff for the,programAwas composed of five diffefent types of
ST T . _ ‘ ; , R
‘\ personnel; undergraduates, graduate assistants, instructors on part-time

-.assigmient, instructors on full-time assignment and instructors assigned = -

* - . Ll

as cqpnselors. We .used two, different groups “of undergraduates in the

\\‘

«i} : _.,CSBM program. Students enrolled in Seeondsry Msthemstics Teaching Methods

e : z e

, Aeourse, MTH 461 .were required as part of that course to work one hour a ‘ ,
& Yoo g . :

- week in the CSBM~mathrhelp lab. In this situation they lesrned how to

. )
- . 'manage a math lab and how to instruct nemedisl students individuslly or

. . in smsll groups. 'Students who&have completed M‘I‘H 461 may enroll in MTH 562 o

¢ -

N ) ) . ' . )
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&

~ studept grievances; we feel that, beyond this poﬁnt if«s cdllege student

this is a'practicum:course«where students attend semiuars;‘observe profes-

sors teaching units in the program, and teach units under the direction of =

¥

L3

the professor assigned to MIH 562, Frequently'CSBM Students have commented‘l

that they feel these undergraduate instructors are the "best." .

There ere‘a few problemspconueeted with the essignmest of iustructors;

n,‘in-addition to the usual . types of problems related to personal preferences

of the level of unit to be taught’ there was one uneXpected statistic. In

general if an instruetor was assigned to teach the ssme unit consecutively,

N

he did significantly poorer as determined hy the percent of students who .

&

pessed that unit}&

e

Permanent Files

Which reeords to create and’ how to store them is mostly dependent on
the particular situstion and the fscilities eveilable. Sowever,_students '

do return to programs after missing several semesters, and it is very help-

 ful to be ahie to look up previous‘sequences and the'success of these

students. At the present time we are fortunate to have the flexibility to

have sll of our records in both printed form and computer storage.

-

N

- AFFECTIVE DOMAIN RELATED VARIABLES

*

.

Student Attitudes .

.?here is an adage that ststes:_'“You can.lead a horse“to ther,_buu
you cannot. make him drink;"‘ A paraphrase of this statement conceruing

& i

emedial studeuts'end learning mat emetics is certainiy true, In the CSBM

x
< .

require a reesoneble level of masEery, and’ to proé&de several a&enues for

&




. does not make an honest efforf to learn, he is wasting both of quf‘times{A
and money. We have asked the program counselors to be forthright in ad-
vising such students to drop the program. Most of the students in the ;

program have or adopt the attitude that thisAié their last chance And

S i S S TR TPR R

their weaknggses in math are standing inithe way ofAfuture‘success~in théir’

N

1chosgn fields. Because of this attitude they make an honest effort td

'+ 'learn mathematics albeit sometimes the lowest priority when compared to
other subjects.
One interesting facet 'of student attitude dgveiéped because the CSBM

‘was a computér managed prografi. This attitude allowed instructors to play

-
)

; ’ v
»  the game "us against the computer." That is, since all tests are computer
* . . 3 X . .

»

graded and evaluated andméiﬂce.stu&éﬁf‘féédﬁack‘iébé éqmpqtéf‘genérated\

- -

-card, students felt ffree to enlist the help of_ instructors to "beat the
, .  computer." This team attitude was refreshing in light of the fact that -

jremedial'stq§$nts usually adopt the attitude "us against the instructor."
S » » | o
> N

Instructor Aéttitudes

~

. LI
T

Most directors of programs agree that there is little doubt that the
"* most influential variable concerning student success is the instructors.

The best program with poor instructors will not accbmplish as much as the -

poorest program with good instructors. ~The CSEM programﬁwﬁs fortunate in -

baving a large, number of excellent instructors; however, we also had a

te ' few instructors, for whatever the reason, who preferred not ‘to teach re-

-

mprwi;medialréourses~3nd fald this to theiristudenté;r(Because”stﬁdéntswhadgéi7”

.....
- Lt

‘different instructor for each two-week unit, the rapport betweéh,stndents‘

: and directors or counselors was stronger than that between students and
N + ¢ B o - .
». ’ ) - ." 3 . - R, v -
. " 3 - B } . R ‘ i - D




linStructcrs,’ As a result, if an instructor made aiéérogatory“rema:k to

3 B . . . N
L . . C . . . N S . . . . . . BERY: Y

"R

students, directors“cr.counselcrs wvere - so adyised?by justifiably upset stu-

‘dents, . It is difficult to understand why some instructors do not realize

the tremendcus effect their personal attitude toward ‘their atudents has

T T T U DN [T U e . - oL ‘.,_‘.,._.< [P S

“upon the success of those students learning the materlal they are. teachlng.

~

I . general, the_math department and the CSBM directors feel that we have

" will enhance'the learning opportunities of these students in mathematics.

i .

|

" Concluding Remark

. - - . M
- « < . ! . - . h ~

‘an ethical obligation to teach all,studeats who. are admitted to the uni-

. ] _ . .
versity and further we hdve the responsibility to provide a program that .

v - ! . f
N . - S

The cognitive domain is inseparable from the ‘affective’domain; students

A _ X
are most successful in a congenial environment,

.
1

rs

 Counselor's Attitudes . L : o ' -

i
*

¢ A .
1 " \ N -,
‘ Since the main function of the counselors in the program was to listen
#é ' . '
to student grievances and advise students having special.difficulties with

-

. é . . . .
mathematics, attitudes of counselorg toward remedial students was critical.

. R /‘ . « .
It‘must be neted here that all of the counselors .in the program deserve a

PR

staudiné ovation for their' resolution of the trials and tribulatiops they

experierced as a counselor in thelgrogramt

P _ Lo §

-

Spock (1979), a friendly adversary of current edugatiodal_practices;

z ol

. stated: "American schools are failing to edueate because they put too much

rwemphasis cnamemory, dc not stress mastery, apd - are over: responéingAte»the T

"

'Back—to—Basic mcvement. Our seven year developmental study results in- -
. : t

dicate that while emphasizing memnry pays off in the short—term, it 1eaves

e
i

us bankrupt in the long-term.

1 ) < <
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. COURSE I'.'COMPETEMCY ARITHMETIC

. L]

- ol S ‘ - ‘*2 }e' .o A
L ) \ S ’ : ' - ';"_‘ ’
-_fupm ,1 opﬁmugms NITH NHOLE NUMBERS e
A KDDITIQN T " ST
£ L. . »- .. TA> . ¥ h' . i e .'. & ,-
o ‘ o N T o o
.o When;you heve satisfacterii& completed this unit, you should be eble to.A_
v Al. Label the parts of an addition problem. e;_ ‘»g | 4".A n
. .. . A2, Add two whole numbers using a number line, - ‘ : e
e A3, *Identify nd use the basic properties of addition. » -~ °
... A4, Identify anq use the special property of zero. ,
R A5, Complete a tyble of basic addiyion facts.’ - _
S0 - A6, Add two or. mcre ‘numbers writte in,expanded notation. '
. ‘A7, Add two or more whole numbers. - ‘ Tt
| e o St T
- » : . . 5 . . . ® . - 1] - » )
e SUBTRACTION . T
;‘ L .e'.ﬁl. Label the parts of a subtraction problem. - _Q '
o . B2, Relate subtraction problems to addition problems. .
;;A"fs . 33', Complete a table of basic subtraction facts.. - <
- : B4, Determine the difference of two whole numbers. o
SR -fg ‘B5. Determine the differenee of two whale nnmbere involving bprrowing
A (regrouping) ‘. ~ | . S
, MULTiPLIC&TION OF WHOLE NUMBERS 'l .
- S« W Label the parts, of a multiplication problem. LT ‘ -
= €2, Irterpret multiplication as repeated addition or as a Cartesian prcduct.é
C3. Identify and use the basic properties of* multiplication.,‘ : ,
C4, Identify and use the special property of 1, =~ » o )
- © C5. Complete the table of basic multiplicatien facts., SN
o C6. Multiply using éxpanded notation.. S .
. S C7. Multiply,whole numbers.,\ . C . ’ 3
- ;".5"Cﬁn.»Identify§SQuares and Square Reots.. , o e X
; ~W-N;‘W_n1vrsxow 0E. WHOLF\NUMBERS R e
S ﬂi. »Reccgnizeighe three notations used far divisien. N
S . ‘Label the parts of a division problem. . o
Ca "D3. Relate a‘division problem to a multiplication problem,
.~ . " -~ D4. Recoghize that division by.zero is pot defined. ‘@
. " D5, Complete the table of the basic diwision facts,
W D6. Identify and-use the procedure for division.
. "\B7. Determine the quotient of two whole numbers.’ .
. B o /—u—ﬂ . ) N : . -
,\ . . ' 55 t:’,

N
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SOLVING WORD PROBLEMS ‘

.
| » . |

ke

El. Tranelate mathematical statements to English statements. R A
E2, Seleet an appropriate Variable to represent the dpknown part of an ‘
+ English statement. s
) ~E3, Select the appropriate mathematical operation for an English statement.
«wwBho_ Select the appropriate mathematical relation for an English statement.
- E3.: Translate English statements to mathematical statements, .
. - N » t . .
: UNIT 2. OPERATIOstlITH DECIMALS e |
SN : : o _ . _
INTRODDCTION T0 DECIMALSF ‘
OBJ§&§IVES - _~3T:‘ B o Q f_“ . : ‘ 1 . . *;A

,,,,,

‘Al.

A2,

'A3.ﬂ,Reund or chop, a given.decimal fraction to a given place value.
A4,

D

When you have satisfactorily ccmpleted this unit, yeu sheuld be able to:

«or t

Identify the place value of a digit inﬂﬁideeimal fraetien.

Compare and order two decimal fractions, ™
]

Identify or-1list a decimal fraction between two given decimal fractions.

A Y ¢ R *
N ® B N . . . " : - N

\

. >

ADDITION AND SUBTRACTION OF DECIMALS

* Bl.

‘Identify “like“ terms in decimals.
B2: Represent'addition of decimals$ on a number line,
B3, . State and use the procedure for adding two decimals,
B4, .Stase and use the procedure for subtracting”two decimals.
B5.. Round a sum or difference. . i
LT - - . <
E MULTIPLICATION OF DECIMAL§ g N S ’4
cl., Represent a multiplicatlon problem by an array. | o )
. €2, State and use the procedure for multiplying two decimals. . '
" €3, Multiply a number by a power of 10,
C4. Represent a decimal in- expanded netation." ’ .
.. C5. Round a product. _ . B .
. . . ’ - .
DIVISION OF DECIMALS .
D1. Divide a decimal by a natural number, A ‘
D2, 1ldentify equivalent divisfon problems. R .
D3.. State and 1dentify the procedure for dividing two decimals.
‘D4. Determide.theéquotient when, the division_involvee a non zero remainder.

A S

- C . * = . - - ) -
. * . - . PN . A f’ . ‘ . . .
- 5 ' : -’ ° . ) ° ' : .
' ’ : ' . . R . ]

-
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- UNIT 3: *PRIMES&. FACTORIZATIONS LEAST COMMON MULTIPLES

FACTORS, DIVISORS, MULTIPLES, AND FACTORIZATIONS
OBJECTIVES ~ = - S L

When .you. have satisfactorily ccmpleted this unit you should be able to: -

AA1.
A2,

A3.
AL,
AS.

. A6,

L]

PRIMES, . COMPOSITES, AND SPECIAL NUMBERS

Ideqtify and state the definition of 4 faetor. '} . A . _
Identify and state the definition of a divisor, S N
Identify and state the definition‘of a multiple.

Use the divisibility rules for 2, 3, 4, 5, 6 8, 9, and*dﬂ.
Determine all the factors of a mumber,

State the definition for or identify a fectorizetioni‘U

[

ﬁi.“ Identify and state the definition of a prime number.
B2. Identify and state the definition of a composite number. )
B3, Identify and state the definition of a special, number.
B4, 'ﬁseAthe sieve of Eratosthenes to determine prime numbers.
FACTORIZATIONS S
Cl. Determine the prime factorization of a number.f?
C2. Determine all factorizations of a number. o .
C3. 1Identify pairs of factorizdtions that are essentially the same. - 'Ea
C4. Identify pairs of factorizations that are essemntially different, o
THE FUNDAMENTAL THEOREM OF ARITHMETIC _ L :
D1, State and. identify the Fundamental Theorem of Arithmetic. /f\\\\\\v )
D2, Identify the two characteristics of the Fundamental Theorem of Arithmetic, .
D3, Determine if two numbers are,equal by examining their prime factorizations.
D4; Determine the product oft two numbers given their prime factorizations.
D5. Determine the quotient of two numbers given their prime faetorieations.
LEAST COMMON MULTIPLES = L S .
- El. Determine the set of common multiples ‘of two numbers. | F
" E2. Identify and state the definition of the leastcommen ‘multiple ef twe -
~ numbers, '
E3. Identify the two characterigcics of the least comgmon multiple of two
numbers,
Determine the least common multiple of twe numbers, -

~

EN



| ."UNI-T g, OPERATIONS IITH FRACTIONS

INTRODUCTION TO FRACTIONS R

OBJECTIVES

4

'jjﬁf |

Al. ‘Identify the number, the division problem snd the ratio represented by )

a given fraction. v

A2. Identify the numerator and denominator of a given fraction. | ;;

A3. State the reason a denominator of a fraction camnot be zero.
- A4, State the definition of a fraction, . ~ '

A5, Shade in a fractiomal part of a geometrie figure.

A6, Represint whole numbers as fractions.
. L . ~ d}

o

) _MULTIPLICATION AND DIVISION OF FRACTIONS

G

Bl. Shade a geometric figure to illustrate the product of two fractions.

B2, Multlply two fractions.
B3. Divide two fracteons.

-

EQUIVALENT FRACTTONS - o ‘<\\_)

Cl. Use a fraction to représent 1,

'C2., State the definition of equivalent fractions.

Y

C3. Expand a fraction to a fraction with a given denominator.

"Ch. Reduce a fraction to its simplest form.
C5. Determine whether or not two fractions are equivalent.

-~ s - :
:

N“MULTIPLICATION AND DIVISION OF FRACTlONS INVOLVING CANCELLATION

D1. Change division problems to multiplication psg&lems.’

D2, Determine the reciprocal-of a given. fraction.

- D3. Use cdncellation -in computations.

D4. .Identify the operations in word problems.

B5. Simplify complex fractions.
‘ ‘ -

~

] : ' . -~

ADDITION AND SUBTRACTION OF FRACTIONS -

El. Add-two fractions with common dénominators.
~E2, Add fractions with different denominators. : -
' E3., Determine the lowest common denominator (LCD) of two -

E4. Subtract fractionms. . o~
E5,. Change mixed ‘numerals to. common fractions. '
) ~ e . |
COMPARING FRACTIONS LI

-tFl. Compare two fractions with common denominators. )
F2. Compare two fractions with different\genominators.

"*-ex AI "If“' _:“9.-; 5{; ", ,

N g
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NI* 5 OPERATIONS INVDLVING PERCENTS -

‘inRﬁDBCTION To PERCENT

&

QBJECTIVES

,,When you have satisfactorily completed this unit you should be able to:

.Al. _Represent a percent by 4 geoﬁetrié figure. ;m . W
A2. Change fractions to decimals, D -

A3, Change decimals to fragtions. o :

. A4, Change fractions to percents, S - .
-A5. Change percents to fractions. [ C T L ‘
A6. Change decimals to percents. - , » , oL -
A7. Change percents to decimals., T . ” ‘
MIXED NOTATION v — d
Bl. Change decimals and fractions into percents that invplve decimals.
B2, Change percents that involve decimals to fractjons and decimals. =~
B3, Change decimals and fractions to percents that involve fractions, .
B4, Change percents that involve fractions to fractioms and decimals.
B5. Determine equivalent notations for families of percents. ,

' B6, ' Determine equivalent notations for percents less than 1%, - \

B7. Determine equivalent notations for percents greater than 100%.

- ' + .
.

OPERATIONS ‘INVOLVING. PERCENTS

cz2.

- C3.
- Ch.

' SOLVING PROBLEMS INVOLVING PERCENTS

Identify a rate.
-Solve rate probiemé. _ .
Determine the percentage in a basio rate problem. _ .

D1,

- D2,

n3.
D4,
D5.

Determine the sum {difference) of two percents, e
Determine the product of a number and a percent. v
Determine the quotient of a number divided by a percent.

' Relate division and multiplicetion problems involving percents.

T

Determine the .rate in a basic rate problem.
Determine the base in a basic rate problem,- -

I3

CONIT 6. GEOMETRY .

POINT,.-LINE AND PLANE

'OBJECTIVES =~ =+

»

When you have satisfaetotily‘eompleted this gpit you shoul@’be able to:

Al,

Identify'end use point and line, ~ . i | e

.. 59
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'C3, ' Classify triangles by their angle measures.

"POLYGONS AND CIRCLES

'*MEASUREMENTWPROCESST>ﬂ;“f””i' "'“'7'WA"f;“f”W”*iffWWffffW“”
| OBJECTIVES - ' A

.A3., Understand the use of estimation in measurement. o

B R g S - e Beecinas

. ’r ‘liA‘ r} .‘., R e‘ R N . - . .
- — by f 6 X ] =
R ; . ' Nt
| s . . _— e* . U SN . é N "
- A2. Identify and .use line segment and its measure. y .

A3, Identify and use g ray. : S o vt I

‘A4, TIdentify and use plane and spaCE., - % . I
ANGLES AND LINES |, - — -

Bl. Identify and use angles. S e L S

B2, Identify thé méasure of an angle._ o - - A
'B3. Use angle measurement to classify ‘right, acute, obtuse, compl entary
; and supplementary angles, N ' T L e

. B4,  Identify and use.the terms intersecting. lines, nertioal ahgles, linear S

. pairs of angles, and perpendicular lin&s.

‘B3, Identify and use the terms parallel lines, transversal and alternate _\ .
‘ Ingerior ‘angles., L - . "
\ ) R - ¢ . . . ‘. R

TRIANGLES. s o | -

cl. Identify and classify curvess

C2, Identify a triangle and its parts,

&

C4., Classify triangles by the measures of their sides. | . C
C5. Identify and ‘use, the Pytﬁagorean Theorem. —

{l 5. . ‘. . - . - -

-t . . 5

5 : o : . N S v
. . . L . . « ]

- DI.. Identify quadrilaterals, parallelograms, rectangles and squares.

D2, Identify polygons and their 'diagonals and altitudes.,
D3. Identify a regular ‘polygort, »

D4, . ddentify oiroles and their diameters and radii. M
CONGRUENT AND- SIMILAR TRIANGLES
El.‘ Identify congruent line segments and congruent angles.
E2, Identify congruent triangles, . ‘
"E3. Idéntify and use $5S, SAS, and ASA. . : . .-
E4, Identify congruent polygons. ‘ ' T
E5. Identify similar triangles and' use AAA and proportional sides. “

. -
* .

UNIT-7, * METRIC MEAQ_SUREMENT"A* :

L 3

When you have satisfactorily eompleted this unit you should .be able to:

Al Understand and classify standard and non—standard units..
A2. Understand and use the metric system.of measuring units.

- R GQ

Sl
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""When you “have satisfaéterily'cempleted thie unit~you shoulé be able to:

'Q

CAPACITY, TEMPERATURE, AND WEIGHT

.Elo
E2.
E3.
E4.

:Aé. Understand and use the terms eccuracy end precisien.A‘ N .3
AS. Understand the measurement precees. : . ) '
LENGTH | | | |

- Bl. .Identify and use the metric units of length.

___ B2, Determine the perimeter of geometric polygons. T :
B3. Determine the radius, diameter and circumference of circles.
'AREA S o N
Cl. Identify and use the metric units for area. T !
CZ.»‘Determine the area of parallelograms,. : ' -

C3. Dpetermine the area of triangles and other polygons. L
C4. Determine the erea of circles. S
VOLUME A BN

"Dl} Use and understand metriec volume measures.

* D2. Determine the volumes of right prisms.
D3. Determine the volumes of right pyramids and cones. -
D4. Determine the volumes of spheres.. :

Y

Identify and use metric units of capacity.
Convert capacity units to volume and vice-versa.
Identify and use metric units of temperature.,
Identify and use the units ef metﬂic weight.

- ]

UNIT 8. INTEGERS AiD OPERATIO S WTTH INTEGERS

INTRODUCTION TO INTEGERS | . .‘»js )
IOBJECTIVESA v : ‘ o '\

A1,

A2,

"A3.

A4,

s

Identify or state the definition of a negative integer.
Construct an integer number 1ine.
Determine the opposite of ‘any integer.

Determine the correct order relaticnship between twe integers.

¢
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- .D5. Represent the opposite of any express1on as negative 1 times that
g ~\\ expression.

'DIVISION OF INTEGERS

CUNIT 9. BASIC NUMBER THEORY
PRIMES AND COMPOSITES

-
-
-

o
Fs

* ADDITION OF “INTEGERS -

Bl. Illustrate addition of integers on a number line.

' B2. Determine the sum of-a number and its opposite.
"B3, Identify the special property of zero.

B&. Determine the sum of two integers. | oy

’SUBTRACTIDN OF INTEGERS S

Cl. Identify the parts of a subtraction’ problem.

C2. Change a subtraction problem to an eQuivalent addition problem.

' C3. Determine the difference of two integers.
C4. Determine.the difference of two opposites.

‘l

C5. Determine the sum of more than two integers. o

L]
e .

_MULTIPLICATION OF INTEGERS e

Dl1. Demonstrate a knowledge of multiplieation as repeated addition‘f

D2, Determine the product of a natural number times a negative integer.

" D3. Represent the opposite of any integer as negative 1 times that integer.

D4, Determine the product of two negative integers.

3

o

El. Change a division problem to.a related-multiplication problem.

"'E2, Determine the correct sign for the quotient of two integers.
- E3. Determine the correct quotient of two integers. .

S

ABSOLUTE VALUE L o
‘ . ’ : , .‘ : - f . »- .
Fl. Determine the absolute value of a given -number,

~ F2. Understand and use the definition of distance. . .

(OBJECTIVES - . T ~t L -

¢ ' . - . ' e

¥

- When you have satisfaetorily oompleted this unit you hould be able'to:

‘.Al.»,Demonstrate an understanding of the terms: f ctor, factorizetion,

-and divisor.

A2, Determine all fagtors of an integer.

A3, Identify prime intégers.

A4, Identify composite integers.>

“

“‘“ » . /m
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@) FUNDAMENTAL THEOREM OF ARITHMET o

‘Bl. identify"prime factorizations,

BZ, Identify pairs of factorizations that are essentially the same,” . T
B3. Identify pairs of factorizations that are essentially different. '
B4. State the Fundamental Theorem of Arithmetic. T : X
B5. Demonstrétejan'understanding of the Fundamental Theorem of Arithmétic.” | .
- B6. Determine the prime factorization of any integer. ., = - ‘. . .
PN , - o -\ } - Co 5-“\“{&%‘ .
-EXPONENTIAL NOTATION = ‘ |
cl. _Write repeated factors in eipanded notation, ‘
C2. Identify squares-and cubes in expanded notatipn, ' ‘ o
C3. Use exponential notation’to write the Prime factorization of an integer,
COMPARING 'INTEGERS I | G
D1. Determine if two integers are equal by éxamining their §riﬁe factori- = . .
‘zations, S e, . S - : : .
D2, Determine the product of two integers when given their prime factori-
‘ ~2ations, - : v L o Lo |
' D3. Determine the quotient of two integers when given their prime factor-
" izations. _ e ‘ ' )
‘ . AA o ,f{ . . B
- ‘ . l ) \ cl ‘ t A B ’ . T
- LEAST COMMON MULTIPLE /' R o S S
El. Determine the set cf/&ultiples of an integer., = A 7
. E2, Determine the set of/ common multiples of two or more integers,
E3. State two main charécteristics-of the LCM of arset of integers, : C
E4, Find the LCM of  twd integers.- ' . - : /
E5. Find the LCM of three or more integers. : ‘ R
- . | o | _ e .
UNIT 10, RATIONAL NUMBERS s |
INTRODUCTION TO RATIONAL NUMBERS ~~ / ‘ L
OBJECTIVES R SN ’
When you have satisfactorily ébmpleted this uni{ you should. be g&ie to:
Al. Idéntify an.intege;.f _ o o
A2, Mark and identify integers on a number line, ‘ L 3
A3, Mark,and’identifyratiéndignuﬁéers on a number line. :
A4, Identify :a rational number., & DRI .
MULTIPLYING RATIDNALANUMBERS, E
.Bl; .Stage andAuseAﬁhe Procedure for.multiplying two rational numbers. j |

™S Y “ R
L

2

T t
S T C : : CoonoTT o b




- Ch,

Lk

:,THg,

Dlp
~ D2 .
D3.

D4.

. ADDITION AND SUBTRACTION OF RATIONAL NUMBERS . N ‘

o E2.
I -E3.
E4,

-E5,

~the opposite of a, fraction.

‘Determine ‘the LCD of two or more fractions. S

L MULTIPLYING RATIONAL NUM§5R6
;;_,‘ \;“ B2, Determine the ooxrect sign for the produet of two integers. f "
. . B3. Expand any fraction to a fraction with a given denominator. ’
ce = B4, Reduce a fraction to simplest terms. . : B
~ - 'B5. Use gancellation to determine the product of two or more rationel o
%é* / numbers. _ L T
S o \; e B % . o
T DIVISION OF RATIONAL NUMBERS SR
| | _Clg Determine the reciprocal of any given fraotion.‘ .
- €2, Determine the sigh of the quotient of two integers,
C3. . Determine the quotient of two rational numbers by chenging a division N
- problem to a multiplication problem,

Simplify complex fractions.

THREE SIGNS OF A FRACTION

Determine the opposite of an integer and the opposite of a fraction.
Identify the three signs of a'fraction. T
Use the three signs of a fraotion to.write four equivelent forms of a

&<

" fraction.

Use the three signs of a fraotion to write four equivalent fortis of

&

Determine the sum’ ‘of two rational numbers with the‘same denomindtor. kﬁ

Jt :
Determine the sum of two or more rational numbers. g

Determine the difference.of two rational numhers by ohanging a subtrac—
tion problem to an addition problem, : N
Determine the correct order relationship between two rational numbers.

-

UNIT lll« IN¥RODUCTIOP T0 ALGEBRA <
EVALUATION OF ALGEBRAIC STATEMENTS

GBJECTIVES S

R . N
. o~
\ ' . : ’ - ‘
N '
. R .

When you have satis aotorily oompleted this unit you should be eble to: .

N

A1.§ Use the convention for the order of operations.

' , A2.  Use the conventjons for grouping symbols. S .
7 A3, Evaluate algebraic statements and formulas. '
- ' . : . . ) \“ . . .

. ¢ . \\ } o .
MODELS IN MATHEMATICS ~ - g E

® o

State the pnrpose\of'a model.
Relate algebra to'a game model. . o




" BS.

_THE

Cl.
c2.
“c3.
Ch.
- C5.

lTHEp

D1.
D2.

D3.
‘D4,
D5.

N 4
T

-

2.

B3. QRelate algebra to a language model, . *}

_ B4.

State the undefined terms for algebra. .
Define.subtraction, division, less than, and greater thsn.

© . .

BASIC AXIOMS OF ALGEBRA S

State
State
State

‘State

State

SOMEIIMES, ALWAﬁ$,~NEVER IN ALGEBRA

and
and
and
and

and

use the
use the
use the
use the
use. the

~Understand and use always snd never in slgebrs.

suhﬁtitution axiom,

uniqueness of sums axioms. ‘
uniqueness of products axiom. -
commutative axioms of addition,and

Develop a counterexample, ,
Understand and use sometimes in sigebra.

Change a sometimes statement to an always or never ststement.
Identify a well formed formula.

CUNIT 12,

t

. v B \'

INTEGRAL EXPONENTS L

POSITIVE EXPONENTS
OBJECTIVES

multiplication,
associative axioms of addition and multiplication.

»

. .
%
R

W

When you hsve satisfaotorily completed this unit yon should be able to.'

Al.

A2,
A3,

Ab,

A5,

i

Write a_product of the form xexexs s+ ox in exponential form and write

an exponential expression as a product of‘the form xexexe oe+ ox,

Identify the parts of an exponential expression.,
Evaluate exponential expréssions of the.form +nd,

Evaluate exponential expressions of the forms (—-n)a and -n?

> .

Use exponential notation to write the prime factorization of an integer.
: ~

-

ZERO AND NEGATIVESEXPONENIS S

Bl.

- Bz.

. N

v§3'

B4,

- B5.

Evaluate any number or. expression raised to the zero power as 1.

Write a product of the form X. 1-'--- -z-in exponential form with nega-

product of the form, X X- ces o,

‘Change an exponentiel with a negative exponent to an expression withﬁ

X

positive exponent.
Evaluate exponential expressions of“the form +n~3

Evalyate exponential expregsions of the forms (fn)'a and -n=&,

N
P

tive exponents and write an exponential with a negative exponent as a |

irt

\




. Cl. Use . the law X X s:gﬁh‘in appropriate multiplication prohlems._

A7. Evaluate a polynomial.

S . S

'EXPONENT LAWS FOR MULTIPLYING AND DIVIDING

‘mn

C2. Form reciprocals of -exponentials by changing expenents. -

- -.C3.. Change division problems ‘to equivalent multiplication proﬁlems by " e
. . changing exponents, : _ S
C4. Use the law xMixD=xM~N §n appropxiate division problems. B .
C5.. Change an exponential with rational base and negativ exponent, to an . .7_
v exponential with a positive exponent. L T‘ . - Sh
. EXPONENT LAWS FOR RAISING TO A POWER  ° ‘ , L
i Dl. Correctly,use the law (x ) *mn;’ , o f - iAf ) o ;' ©o “jff

mm . ’ . o P %‘ S ﬁ.‘

- D2. Correetly use ‘the law (xy) =Xy .

D3, Correctly use .the law (x y ) = xmkynk.l

~ o .
D4, Correctly use the law C;) ;m.’ L c
. : . L S Xk xmk ‘ ‘ e
D5. Correctly use the law (_;-5) }'ﬁE* | - ;

UNIT 13, POLYNOMIALS . ax . °

INTRODUCTION ‘TO POLYNOMIALS' - A

'OBJECTIVES  » , = - » o . - .

L&

~ When yoo have’aatisfactorily“eompleted this unit you should be able to:

Al, Identify a term,

. A2, Identify the numerical coefficient of a term. - : N ‘ RN
A3. Recognize a polynomial. ', S . o
A4, Recbgnize a monomial, binomial or trinomial. . o . vV
A5. Write & polynomial in descending order, , . o o -
A6, Identify the degree- of a polynomial. ‘ B : . -

ADDITION. OF POLYNOMIALS - | ¢ ‘
"Bl. Identify like terms. gf’“if’&”ﬂ”~ . f“/'
--B2, Determine the sum of two polynomiale in horizontal form and in vertieal
“form. o L . oot a
e . [ S e e N - LA 4 ;;' S e

lSUBTRACTION OF POLYNOMIALS M

Cl. Identify the notation for the opposite of a polynomial ‘
C€2. Computé the opposite of a polynomial, _ 3

C3. Compute the difference of two polynomials, ’ o L



-

COMMON MONOMIAL FACTORS

Al. Identify meaningful’(well-formed) statements,

A4, Identify simplest statements, :
- A5, State three conditions necessary for a statement to be 1
- Ab. Identify linear statements. : -

MULTIPLICATION ﬁF POLYNOMIALS

D1. Determine the’ product of “two monomials.

D2, Determine the product of a monomial and-a polynomial. -

D3, _Determine the product of two polynomials in horizontal form.’
D4, Determine the product of two polynomials in wvertical form.’

g

DIVISION OF POLYNOMIALS \
El. Determine the quotient of two monomials.s® ; N
EZ. Determine if one monomial is divisible by anothEr.
E3. Determine the quotient of a 'polynomial divided by a mon misl.
E4. Determine the quotient of twp polynomials. ,

E5. ‘Determine if one polynomial is divisible by. another.

E6. Determine- the_quotient of two polynomials with more than hree terms.

}

, * L

F1. Identify a common moncmial factor of a polynomial,
F2. Identify the greatest common monomial.factor of ‘a polynomial.
F3. Write the common monomial factor and remaining. polynomial in fact red

- form. ”
UNIT 14,. LINEAR EQUATIONS AND INEQUALITIES = .~ -
MEANINGFUL LINEAR STATEMENTS AND'SOLUTIQN SETS o e
OBJECTIVES - o, 4 N

When you have satisfaetorily completed this-nnit yDu should be able to:

A' h' \
A2. State the definition of and identify ppen staQements.
A3. State the definition of solution'set.

.

EQUIVALENT STATEMENTS

Arfr.ABI. “State the &efiﬂitiﬁn of equivalent statements. I ;.” T
‘B2, . State and use two ways of generating equivalent equations. /
- B3, State and use three ways of generating equivalent inequalisxes.
. . . ;, . N { Eg L .
n ) : : o \ o
A k -« » Y!
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Cl. Solve: eéuations o} the form x + b
C2.. Identify the-numerical coefficient of a term. .

© PROCEDURE FOR SOLVING LINEAR EQU.TiONS~

+ C3. Solve equations of the form ax + b = d.,

_C4,, Solve equations of the form'ax + b = cx + d.

* RATIO AND PROPORTION

"Fl." Identify a ratio.
F2. Identify. & proportion.
F3. | Solve proportions.
F4. Solve proportions involving integers,

h

_Al. Identify the four. types of deci .
A2, Write and use the definition of square root,
A3. Use a table to determine and write a rational-approximation to an

‘ -~ dirrational number, -

- A4. Recognize and use the terminology and notation for irrational roots.
~ A5, Recognize and - use negative square roots. -

-~

D1, Solve inequalities of the form ax < d (a is p051tive).l
D2, Solve inequalities of the form =ax < d (-a is negative), °
D3. Solve inequalities of the forms ax+ b<d and ax+b<ecx+d,
D4. Sketch the graph of soliition sets of linear statements.

SOLVING LITERAL EQUATIONS®

[

a3 v

COURSE
CUNIT 15,
~ INTRODUCTION TO RADICALS
" OBJECTIVES L

. . -
When you have satisfactonily completed this unit you should be able to

-

RADICALS

T11.

A

\

o PROCEQURE FOR' SOLVING LINEAR INEQUALITiss?

[

" E1l, 'Evaluate variables in literal equations or formulas.

E2, Solve for a given variable in a literal equation.

E3. Solve.for a given variable 4rf a literal equation when that variahle is
~ contained infmora than one -term, '

e

N .

]

[N

J» “ .?

| e o
' o LI e -
FNTERMEDIATE ALGEBRAffj,fj
| e R N

A6. Understind.the existerce of irrational numbers as determined (histori—

cally) by liqg segments.

;_f\A

’7 sgw

b



e

e

LN N
.

i A7.. Determine the .square root of an exponential expression. :
. . A/§,/ Recognize. that 'square roots of negative numbers are mnot defined in the
T real number system.‘ C . : : . :
V'MULTIPLICATION OF»RADICALST
. . Bl, Determine ‘the product of two radieals. '

B2, Determine the quotient of two radicals. :

B3. Identify and simplify those radicals that can be simplified

'B4. Determine the product or quotient of two or more radicals and simplify'

o the results. : )

Ly
Y

ADDITION OF" RAD&CALS - ' R
N ) > i . oo ' - E :’ . .

- Cl.~ Idéntify like or common radicals and determine their sum (difference)
""C2. Identify and write opposites of, radical expressiodk
.- C3. . Determine the sum and difference of two or more radicals. . -

"~ C4. Simplify and then ‘determine the sum or difference of two or more ‘radicals.
S B »Identify and use’ the radical sign as a grouping symbol.:
T ' - o ,4, .
: #“

, FRACT NS INVOLVING RADICALS

.

A o - . I

¢

.‘ : Dl.‘- Rationalize denominators containing one tRrm. -
D2, ' Determine the binomial- needed to rationalize a given binomial
‘D3. Rationalize denominators containing two terms. | o
". D4, -Rationalize numerators containing pne term,
° D5. Ratjonalize numerators eontaining two terms.-”

EQUATIONS THAT INVOLVE RADICALS - ‘,“‘7 ” o

- N
, El Remove :adicals by squaring and solve the reSulting linear(equations.
E2. Identify a quadratic equation,. . -
h ‘E3."‘Solve equations of tRe form x2 =42,

@ - & . J ‘ k. ) ’ ) '
UNIT 16. - FACTORIZATIOP OF QUADRATIC POLYNONIALS
RRIME AND. COMPOSITE POLYNOM%ALS | -n

| SN

S ¢ " OBUECTIVES . - v Lo
“f»thave satisfaotorily completed this unit you should be able to: .

. )

Al. Identify and label polynomial factors. . o

}i‘:( d» A2, ldentify- divisors and factorizations of polynomials, ¢ | )
o A3 Determihe if two polynomial factorizations are essgntially the same.
A‘.‘,_; - A4, Write the definition of prime polynomidls. A S

A5, Determine the' prime factorizatien of a first-degree\polynomial
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Ab6. Determine the prime factorization of .a polynomiai con:aining AT COMOT

 monomial factor.
A7. Identify a, b, and ¢ in the general quadratic polynomial ax2 + bx + c.

Y
~ - 2 .
. .

SPECIAL PRODUCTS e ,
. s S .
- -Bl. Identify and write the prime factorization of the difference of two . T
- squares, ' o .
- B2. , Identify -the sum of two squares as a prime polynomial‘ T,

C3. . Determine and write the prime factorization of a trinomial 'with a-nega- -

B3, Identify and write the prime factorization of trinomials that are
bl mial squares. »

- . SN s i

FACTORING TRINOMIALSWITH.LEADiNG,SgngTCiENT EQUAL TO 1

Cl. Determine the signs and thevterms of the binomial factors: of a trinomial
c2, Spetermine and write the prime factorization;of a trinomial‘with a posi—
. tive last term,’ v

tive. last term. -

" C4. Recdgnize that a factorable trinomial has exactly two binomial factors.

. . : . . R Py

FACTORING TRINOMIALS WITH LEADING COEFFICIENT GREATER THAN, l

Dl1. Determine the signs in the binomial factors of a general-quadratic tri-

‘ nemial of the form ax? + bg + c. N

D2. Determine the eross products of the binomial faetors of a trinomial. ,

D3. Determine the prime factorization of a general quadratic trinomial. L :

COMBINATIONS OF FACTORING TECHNIQUES: _ . 7 L £

El. Déetermine and write the prime factorization of,the difference of two
squares that contain a common factor.

i E2. Determine and write the prime factorization of a general quadratic

.. polynomial which contains a common factor
E3. Determine and write the prime factorizatign.of polynomials that are
"products of sums and differences of two squares.

,,Eéf“ Dgtermine and write the prime factorization of polynomiags that contain

A

4

' OBJECTIVES

th monomial and’ binomiel common factors. - *

o

) . . . . - .
\ . N - N

“UNIT 17, SOLVING QUADRATIC EQUATION
FACTORS AND ZEROS OF POLYNOMIALS | &%

.

s -
[

When you hhve aq§isfactorily completed this unit you should be able to:

% : . _ .

Al., Identify the zeros of a ‘quadratic trinomial. - - S
. . \ A A"., : ’ » ‘ !
1 » » ’ [and LoF o ) -



;ff“*jili*~*~t%**{therthe~thenremrcancerning~s~zerunpradueeu~—u-*-—-m» . e
| ‘ State the relationship between factors and zeros of a polynnmial
- A4, Write the two linear equations associated with .a factorable quadratic
§ncmial R :
lve a quadratic equation that contains a factorable trinomial. S o

>

- AS5.

T COMPLETING THE SQUARE | ;/{:
-t n_a Bl1. Determine if a given trinomial is a binomial square. o
-~ ... - B2. Solve a binomial square quadratic equation by extracting square roots.

B3. . Use completing the'square method to solve quadratic eqnations with
: codfficient of x2 equal to 1.
B4. Use completing the square method tc sclve (nadratic equations with

o _ccefficient of . x2 greater than 1. o _ o
< s ‘ N o | B
L A FORMULA FOR SOLVING QUADRATIC EQUATIONS = .
X : _ -
Cl. Fill in missing 'stéps in the development of the quadratic formula.b_,
C2. VUse the quadratic formula te solve quadratic equations. ‘ e
C3. Determine factors of a trinomial by nsing the quadratic formula, '
. - C4, Use the quardratic formula to determine a factorization of a trinomial.
C5. Determine the discriminant of a given quadratic trinomial -
~ C6b. Use the discriminant to determine if a quadratic equation has two, one,.
. o or no real solutions. . ‘ . '

ANOTHER LOQK AT PRIME TRINOMIALS i - | if"- |

LY

‘D1. Recognhize the need for restricticns when discussing prime numbers or

; " prime polynomials, _— .

A D2.: Identify a prime trinamial ‘when the restrictions. require the*coefficients
' - of the factors to be integers.. . i
" D3. Identify a prime trinomial when the restrictions require the coefficients

) . of the factors to be rational numbers. Y
D4, Identify a prime trinomial when the restrictions require the coefficients
of the factors to be real nnmbers., N\ .

-D5,,  State and use the most commonly used definition of prime trinomial.
Dé6. “Use the discriminant of a trinomial to determine if it is prime or com-
 posite under the mbst commonly used definition cf prime trinomial.

: -LLNIT 1‘8. RATmf{AL EXPONENTS -t
f*“”imfir””INTEGRAL EXPQNENTS REVISTED |

A

oBJEcrgvzs DT R . | _
* ‘f . AN \ . .

“When you have - satisfactoriiy completed this unit you shculd be able to:

. Al, Use the definitions of integral exponents to change an exponential with
a negative exponent to ‘an exponential with a positive exponent.

o | : '71 f‘f;-i'-'n

Q o 0 Lo &. B




~N- C .
- AZ. Evaluate exponential expressions of the form T;t? and—(+a ‘+n'A S B} »m**t_;
. -A3. Use the laws of exponents to compute exponential multiplication and S
division problems., : :
COMPUTING "EXPONENTIAL PROBLEMS T
o~ R f—Bl. Correctly use the law (xmyn xmkynk. A | T B o
o ‘ k ,xmk‘ : _-‘mf : ' e
B2. . Correctly use ‘the law( FF;E . S L
. a bzc k £
B3.X Simplify exponent-ials of the form (x—d}%—?) .
' : xyz _ . ,
Bé. Add and subtractxgertain exponential expressions. ' . sj b
RATIONAL EXPONENTS | o v = o

. C1. Define a rational exponent, . ,
C2. Change exponentials:to radicals and change radicals te exponentials..
N s C3. Correctly use the laws of exponents in problems inv‘olving rational
— exponents., “
C4, Determine quotients of exponentials with rational exponents.

-
*

. OPERATI&)NS INVOLVING EXPONENTIALS WITH RATIONAL EXPONENTS

L3

- DI1. _Multiply a sum of exponentials by an exponential. :
. D2, Multiply a sum of exponentials by a sum of exponentials,
_ \/ - D3, Factor an exponential\ with a ¥ational exponent from a sum of

expone tials. ' v
s i
| - UNIT 19, RATIGNAL EXPRESSIOH |
o B INTRQDUCTIDN T0 RATION%L EXPRESSIONS S : ' o '
OBJECTIVES /\ | | | -
- Z l When you ‘have.eatisfac:to{'ily o’ompleted this unit you should be able to: ‘
o Al. Identify the domain of a meaningful rational-expression. ) o
AZ.{t Identify rational expressipns that equal 1. . . ¢
"1 "A3. Multiply two rational expressions. o .
- A4, Expand a rational:expression., ‘ - . }
s — A5, Reduce e'retionalexpreesionf S e —
' | . A6. Identify two equivalent rational expressioms. - g . .
MULTIPLYING AND DIVIDING RATIONAL EXPRMESIONS =~ o Ly
| . » Bl. l\iulti‘ply fwo rational ex.pressions involving oancel_ing.' . «) | ‘
e Ty |




B2, Determine the reoiprocal of .a rational expression. .

— —B3 —rattonalexpressionss ‘
R ' . B4, Simplif a complex fraction involving ration§1 expressions.

THE THREE ‘SIGNS OF A RATIONAL EXPRESSION . | IR

,< Cl. Use three S1gns of a fraction to write four Equivalent forms of a
© - rational expression. N

- C2,. Identify equivalent expressions involving three signs of a fnaotion.
C3. Write a ratidnal expression in standard form. =~
C4. Determine the product of multiplication problems involving the three
signs of a fraction.

. . s | B ,
ADDITION AND SUBTRACTION OF RATlONAL EXPRESSIONS
D1. Add two rational expressions with the same denominators.
D2, Write four forms of- the oppotite of a ratignal expression.
D3, Change subtraction problems to equivalent dition problems.

D4, Determine the LCD of two rational expressions.
D5, Add or subt;aet two rational expressions with different denominators.

UNIT 20, ‘SOLVING ‘DIFFERENT »[YP.ESA_OF» EQUATIONS S o
@ “Turee sieNs OF A QUOTIENT o R | -
OBJECTIVES o o " o

-When you have satisfaotorily eompleted this unit you should be able to:

-~

Al. Use three signs of a fraction to write four equivalent forms of a rational
~ “expression and four equivalent forms of the opposite of a rational expres-

sion.
A2, Use three signs of a product to write four equivalent forms of a product

of integers and four equivalent forms of the opposite of 3 product of

integers. N vy
" A3. Use three signs of a product to write four equivalent forms of a product
of binomials and fqur equivalent forms of the opposite of a product of .

: ‘ binomials.
S A4. Use many signs of a product or quotient to write equivalent forms of that

-, product or quotient. , *
A5, "Use many signs of product or quotient to reduce algebraic expressions and

simpldify equations.

EQUATIONS INVOLVING RATIONAL EXPRESSIONS

31.7 Generate a linear equation hy multiplying both s1des of the original
equation by the LCD. ‘

. ’ ' ; ‘
.




N o, B | e

LY

. B2. Determine the solution of an equation involving rational numbers.

B3, Determine the solufion of an equation involving rational expréssions..
B4, Determine the solution of an equation involving rational expressions
., when the generated equation, is quadratic, . . *

2
I

SOLVING EQUATIONS THAT INVOLVE EXPONENTIALS WITH RATIONAL EXPONENTS

Cl. Remove radicals or exponentials by squaring and solving the resulting

equation. : \\\sih\
- C2. Make.an appropriate substitution in an equation that is quadratic
P ~ form and then solve. | _

'MQRE EQUATIONS INVOLVING RATIONAL EXPONENTS

D1, Use factoring to #alve equations which invclve expressions with frac-
tional or negativg exponents, ‘ -

:',3:1#)

~ - UNIT 22, COMPLEX WHBERS
’\ff INTRODUCTION TO COMPLEX NUMBERS

OBJECTIVES S o

When you have satisfactorily completed this unit you should be able to:
- - ) :
. Al. Recognize reasons for extending.number systems.
A2. Write the definition of the complex number i.
A3. Recognize a + bi as the general form of a complex number.
A4. Recognize real ‘'and complex components of a complex number,
A5, State and use the definition of equality for complex numbers.

GRAPHING, ADDING, AND ﬂgLTIPLYING

Bl. Recognize that it is impossible to define an order relation for the
complex numbers. _
B2. Associate complex numbers with points in the plane.
B3. Add and subtract complex numbers. S
B4, Multiply complex numbers.
B5. Recognize that the closure, commutative, associative, and distributive
axioms are true for addition and multiplication of complex numbers.

Ps

<

-

SN . C N
 CONJUGATES, NORMS, AND DISTANCES .

Cl. Compute the conjugate of any cemplex number, ro.
C . €2, Compute the norm of any complex number.
’ ‘ €3, State the distance formula, ° _

‘ - Ch.. Compute the distance betweén any two points,

N -

. (5, Assgciate the norm of a complex number with its distance from the origin.

. : o

&
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’ DIVISION AND FACTORING

Dl. onivide a?complex nunber by a real number., ¢

D2. . agihe reciproéafiof a complex number.

D3. (onvertiadivision problem to an equivalent multiplication problem.

' D4. Compute the quotient of two complex numbers. ‘
D5, Factor the sum of two squares. = 5 -

I .
- EQUATIONS INVOLVING COMPLEX NUMBERS

_ El. Solve quadratic equations with real coefficients and complex solutions.
- E2. Recognize that every quadratic equation with real coefficients may be
~ solved with the quadratic formula,
E3. Solve equations of the form x + a = b where a and b are complex’ numbers.
E4. Solve equations of the form ax + ¢ = b where &, b, and c are complex
"~ ‘numbers. : :
" ES5. Solwve equations of the form ax +'b = cx + d whcre a, b, e, and d are
, complex nunbers, : :

5

UNIT 23: FUNCTIONS AND LINEAR FUNCTIONS
INTRODUCTION TO -FURCTIONS

.& OBJECTIVES T

2

"W 7

When you have satisfactorily completed this unit you qhould be able to:
e ».Al. fStatc the definition of function.
' A2, Realize that every domain) element is used and ‘each domain element is
' associated with exactly one range element,
‘A3, State the domain and range of RECP, OFP, CONJ ID, SUB DIV, ADD, and
SQRT. :
A4, State bosh the verbal statqpent and the equation form of the rule fog
. - RECP, OPP, CONJ, ID, SUB, DIV, ADD, and SQRT. ' ‘ - A
Py A5, State the three important pﬁrts of functional notation.
A6. When given the rule, compute range-elements associated with a specific
domain-element.
A7. State the definition of a constant function and recognize constant
functions when. given the rule, c

S
\.
\‘

_ ) e f T - B
ZEROS OF FUNCTIQNS--RECTANGULAR CQORDINATE SYSTEM.

S A—_Bl Determinc the domain of a function,whcn given its_ dcfining cguation.hcv
- . . B2, State the definition of zero of a function. '
B3. -Determine the equation to be solved in order to fiqd the zeros of a
- given function, : «
B4, Find all zeros of a given function.
~BS5, Plot points corresponding to given coordinates.
. © - B6,. Find coordinates of pl@tted points,.

L il

3
-




. . ' GRAPHING i'FuNCTmNs

. "22 N :

B

c2.

C3.

-

CA.

c5.

Plot points on the graph of a- function.
Translate statements of the form "(a,b) is on the graph of f“ to state-

- ments of the form "f(a) = b" and conversely.

Sketch the graph of ID, OPP, RECP, CONST, ana‘conswk | o

Use vertical line test to determine if a given relation is a function.

Determine domain element and corresponding range elament when given a

point on. the graph of a function.A

LINEARAFUNCTIONS

.Dl. Know the definition of slcpe of a line and campute slope when two points
" . are given. ‘ ‘ _
D2, 1dentify linear functions. , : S ¢
A D3, Identify the slope, y-intercept, and x—intercept of a 1inear function.
. D4. Sketch the graph of any linear function.
D5. Write the rule of a linear function with a given slope and y-intercept.
D6, Write the rule of a linear function passing through a given point with
: a given slope. ' E ' ‘ -
%'D?. ‘Write the rule of a linear func ion passing th:?ugh two given points.
'. UNIT 214 QUADRATI%»FUNCTIONS- ’

. mmonucnowm QUADRATIC ﬂmcnons

. OBJECTIVES .

When you have satisfactorily completed this unit you should be able to:

'/ .. % Al. Recognize the defining rule of a quédratic function.
S A2, Find the y-intercept of a quadratic function.
A3, Find the x-intercepts of a quadratic funetion.
A4, Find the zeros of a quadratic function.
A5, State and use the relation between zeros and x—intercepts of quadratic
‘ functions. : : '
- A6, State and use the relation hetween zeros and factors of quadratic -
- functions. .
- GRAPHING QUADRATIC FUNCTIONS. . . o
AA_;MLWM7MMWBl.MWRecognize the graph of a quadratic, function as a parabola, o
‘ B2, Determine from the leading coefficieat whether the graph opens up or down."mwdhﬁh
.- B3. Write the equation for the lihe of symmexry.
' . ' B4, Determine the vertex.
.~ 'B5. Rapidly sketch the graph of any quadratie functionJ
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. coNsrauane EUADRATIC FUNCTIONS WHICH SATISFY GIVEN copa‘mum«s K A

~r

Cl. Determine the quadratic function which has two given y-inte#oept r

_C2, Agztermine the quadratic function which has two given x-intefcepts and

. sses through a given third point. o o .
. . €3, Write the discriminant.of any quadratic functio ) | : !
: 'Ch. Use the discriminant to determine the nature of the zeros and hence

the number of x-intercepts of a quadratic function. . o

C5. Determine the quadratic funotion which has only lone given x—intercept
"~ and a given y-intercept. A - VAR

C6. Determine the quadratic function whose gnaph pesses throughgﬁhree [

© given points. : - v ‘ » A - L

. -

INTERSECTIONS OF GRAPHS | B | o s

et
g
+ D1. Determine the number of points of intersection of two linear functipns ‘
‘ by examining their rules. / : é
- D2. Determine all points of intersection of the graph of two linear fnnc— Wy
tions. ‘ :
D3. Determine all points of intersection of the grephe of one linear
) " function and ofe quadratic function,
D4. Determine all points of intersection of the graphs of - two quadratxe
’ functions.. ‘
. D5. Determine the associated “intersection finder" function fog any two
. .given linear or quadratic functions.
‘ D6. State and use the relation between the zeros of the "intersection flnder
’funotion !ﬂﬂ points of intersection of two functions. . )
- UNIT 25, INTERPRETING GRAPHS AND SOLVING INEQUALITIES | L .
" INTERPRETING GRAPHS o o o t . .
OBJECTIVES R e CoL
When you hava satisfactorily completed this unit you should be able to: .
Al. Understand the relatiop between the sign-of the seoond coordinate of a |
point and its positlon relative to the x-axis.
“A2, State the definition of\ graph of a function."
- A3. ‘Understand the relation between the sign of f{x) and the ggs&tion of ’ . Mo
* - the corresponding point on the graph of £, relative to ‘the x-axis. ,
A4, State the definition of "zero of a function." ‘ .

S A A5, Use the graph of f to Aetermine which domain elements cause f(x) = 0 .
s A6,  Use the graph of fto determine which domain elements cause £(x) > 0. ... ..
f ' A7. Use the graph of £ to etermine which domain elements cause f(x) < 0.} t

| KINTERNAL NOTATION o | |
& L@ ' o . ”
o '~ Bl. Cdrrectly read and write the notation [a, b].

-3
~7
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\\ QUADRATIC FUNCTIONS

-~ C3.

~where f and g are quadratic functions.
Use the graphical method to solve inequalities of the form f(x) < g(x)

g b
: V«?’f"i:

2%

'Cerrectly read and write the netation {a, b). -
‘Write the definition 6f "open and closed—intervalss

Correctly read and write set-builder notation to deacribe intervals

Comgectly read and write the notation (a* b] and [a, b).

Correctly read and write "interval notatian to describe rays.

e - Y~

£

INEAR AND QUADRATIC INEQUALITIES B

Use the graphieal method to solve linear inequalities of the forme
ax + b < 0 and ax + b'> Q.

, |
- Use the graphical method tagaolve quadratic inequalities ‘of the forms

ax2 +bx + c.< 0 andpax +bx+c>0.
Relate inequalities of the type f(x) < g(x) with appropriate inequali-
ties involving the integysection finder function.

Use the graphital method to solve inequalities of the form £(x) < g(x) - ?i

where f and g are linear functions.
Use¥the graphical method to solve inequalities of the form f(x) < g(x) :

where one of f and g is a linear function and the other is a quadratic?

function; N
* & . . \\
-t

INEQUALITIES INVOLVING PRODUCTS AND QUOTIENTS OF LINEAR AND

) Dl.

" Dze

fD3;,
A " the real zeros and points where a quotient is undefdined." DA TR

D4Q
D5.

‘AUNIT 26, THREE SPECIAL FUNCTIONS (ABS SART, & DIST) V ”}

, deqpminator are praduets of linear and quadratic functions.

_Bivide the real number line into rays and intervals as determined by *f e
the real zeros of a product of linear and quadratic functions. ‘gq:, g}_

Solve inequalities involving the product of linear and qua&ratic
functions. . o
Divide the real number line into rays artd intervals as determined hy L

Solve inequalities involving a quotient of linear and quadratic funetipna.
Solve inequalities involving a quotient where both the numerator and

g * 3

THE nBSOLUTE VALUE FUNCTION - c o
OBJEC] IVES ’ |
. When./you Heve satisfaetnrily completed .this unit you aheuld be able tn. f*
Al, State\the definition of ABS. . : | .: o ’;§“
~ A2,  TFor ABS, compute the range element carresponding to a given domain h
‘ ﬁil giiﬁen ‘the graph of ABS.‘ S o | i

_.State and use ABS(xy) = ABS(x)ABS(Y)

and rays, . o - L Tk




| : : . AS.» Exolain the. proofs»of‘ %Bs(xy‘)’x\ABS»(‘x)ABS (yv) ~and ABS(-}l;) njA%(y)
R AS. State, use,lano explain toe proof}of ABS(§D=R§§§%§%. o

>A7, ,Explain»the proof of ABS(x) = ABS(-x). y | _ .
o ) N

QFAPHING lFl

Bl. Compute ABS(f(x)) when f is a known function, ~

B2. Read and write effectively with the || notation for ABS,

B3. Sketch the graph of |mx + bj. | _
. B4. Sketch the graph of | ax? + bx + cl. ’ o
B5. Sketeh the graph oé,[fl when the graph of f is known. ’ '

\

SOLVING EQUATIONS INVOLVING ABSOLUTE VALUE OF LINEAR
FUNCTIONS = | U

Ccl.
c2.

) - c3.
e 3

Dl.
D2.

. D3,

Solve equations of the form [ax + bl = ¢ and geometrically in erpret

. the solution.

Solve equations of the form lax + b] = cx + d and geometrical y inter-
ret the solution. ' '
olve equations of the form |ax + b| = |cx + d| and geometrica ly

p \ terpret the solution.

“

THE SQUARE ROOT FUNCTION

State the definition’ of SQRT.
For SQRT,  compute the range element corresponding to a given domain
elementg : -

Sketch the graph of. SQRT,
Use SQRT to define ABS.

[
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ACHRONOLOGICAL DEVELOPMENT OF CSBM (BY SEMESTER) T | !

- The evolution of the program was, as might be expected, faster paced

v

~in the first years and‘concentrated more on’refinement in the lagt years«

|  The major changes are>ogt;ined-hj semester in this appendix.

Fall 1972: A decision was made to develop a’college remedial program in

mathematics. Professot,Melvin>Poage/endefrofessor Delarno Wegener_wefe asked

to be the directors for this research and development. A review of the 1lit-
erature and existing instructional materials was .conducted, , .

winter 1973: Math-help labs were establishedAand some students were indi-

vidually tutored. After completing math-help lab sessions, students were

allowed to i‘etake anjg chapter test to improve their grades,« -

Fall 1973: A totaIIyAnew program was proposed to replace the existing

MTH 102, VBeginning Algebra.. The new pro ram,:Continuous SeQuence.in‘Basio

3

Mathematios (CSBM), was to be run on an experimental basis for. the Fall

Semester.. The CSBM program consisted of a series of two-week units; for

.
-

several reasons, existing materials would not work in the proposed two-week{
instruction periods and new materiele{were written and tested.

The initial sequence consisted of 10 units and students were given

-

- placement tests to determine which unit was the most ‘appropriate plac&to
begin, Students received 6 hours of lecture and spent 2 houts'inrthe’methé e

- help lab. To demonstrate mastery, students had to score 80% on a criterie

test.‘ The program offered the following options to stndents.ne

B | 8{) | .» : ‘
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1. .Additonal inétruetion was_availeble by audio-tutorial or private - N

3, Students could take moredrhan,one unit (by srndying'on't eir own) | .

‘program to include MTH 104, Inteymediate Algebra, for the Fall 1974 semesterr

tutoring. . A e ] - .

2. Stddents.not passingiadunit could repeat.that unit in the followingd

-

. twnrweek period.

during the same'two—week period

4, If a studen: felt he kngg tge material in the next unit he could take

—

the criterie test on that unit and if he pessed he - eould skip that

unit,

¥

: E&nterbls?d:\ It was decided\to continue the CSBM Progrem_and,extend the -

*

Material for sixadditional units was written and tested on-students enfolled.

in MTH 104. Items on the criteria tests for existing units were&enalyzed

and the criteria tests revised. 'Some changes in the sunplemencery audio-

» : o _ _ R
tutorial materials weremade to make them conform with present units,

)}’ h
N -

Summer 1974: In the summer of 1974 the great amount of data collected through-

out the first year of ope 1 of CSBN was analyzedne In this respect, the}

f

‘ CSBM program is very fortuhate; since all units are Faught each two-week

-

ﬁperiod, the data collected in a two-week period from the CSBM prggram %;
A o S

equivalent to a semester's data from other programs., ~Hence, data from the

‘16 periods of CSBM for Ehe sehoolyear~1973—7ﬁ was Verybcomplete, In addi-

tion, the directors felt they needed some help with develo ing indlvidualized

’instrue:ion and, consequently, enrolled in a PSﬂ workshop t the University

of Chicago. Because of the data analysis and the workshop, most of the CSBM

N

materials were revised for u%e in the Fall, 1354. The main thryst of this

-
« -

s

s: ..



- 2. 'to create.a study guide to help students read and comprehend, (It was

3. to improve the validity of placement and criteria tests..

reyision was; . ;A'q - oL b f AR f" S
1§§*t0 more clearly define the 1earning objectives Q§§each uni ~ T~ g

also felt that the study guidelwonld'help the more caﬁable students to

study independently,lthus giving them more%control over their progress.)’

4. - to'reorganize and'improve text‘presentation.
Finally, the procedures for test grading, test reporting, attendance,

and all others needed" for record keeping were revised, updated, and computer-

\ K

ized, Y

\

Fall 1974: The following changes in options conerning criteria tests were |

implemented: ' . | _ D o

W mastery level was raised from 802 to 87454,

2, students receiving a score betweeniez 52 and 87 5% had their tests

analyzed by objectives-detailed_ iagnosis and’ prescriptions were

provided. o : e e”u,?f' T
\ 5 _ St e . B .
The individual self-study mo&e of instruéézon@was dha"géd to a PSIostructure. )
Material was written and tested for five new d%ifs coVering material for e "
;‘»\_, } 5 ‘rT - r[ - . o - :
college arithmetic ‘to meet the needs of students at this ;&”31'”>, F s

Winter 1975: Investigation was conducted to improve the use of dtddy gpides,\\_g

as the study progressed it became apparent that if understanding was a major~
&

'fgosl, then reading and comprehension were‘key factors. Because the study 't .,
L . R ‘ x 7 . .
guides werf a separate entity, most students ‘and some instructors thought I :

them to be supplementary and as such, did not use them or used them sparingly.

Consequently it was decided to incorporate the study guides into the texts .
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o . . to make them a more integral part of the learning proeesg. o S
) - : . . : ° - . ‘ ) : \' ‘f}i‘ '”‘ * " e X :
o Summer \29?5: Qateriels for 12 units gwere rewrittren- some revieion nnd re- %
e s P . ': N N \.\ il

lorganiz’ation of content or presentetion was: done, but integrating the study

A . bt - . »
o .

- [

- Pguide%inte the text was the mein pnrpese. o R S
: Cd nd Winter 1976: The matérials for the remaining units .were re— N
“ X wi'itten to integrate the etudy guides.‘ Two addition nnits on functions v -
[i wei"e written and tested‘ end outlines for 3 more nnits at the eollege elgeb.re C
DR ‘.level were p’fenned. S "f : . e f ’ - .
af ' . « ) . : L » ‘Q ’ . - [N *
. ’: s N N . . ' . . . L . . .
... . Fall 1976 and Winter 19??‘ With text materiais in a workable stéte, atten—
e tion for the next three " years focused on th& options availeble to stddents , ; \
e ; ~ e » . A \ .f
~ .0 din respect o their t‘estresulté.‘ At first _%he trend weS“ tcwc.r\geate» more - L
. possible ‘opt{bns and provide more detailed prescriptions Eut as the numbe‘r
: ‘ of stndents in the program, grew, this trend wa,s reversed Opt'ior}s a\zeileble‘ .
vy SRR Cw. S D - » '
Cd fo@ 19?6&77 sehool year were as,follows. . e C . o
N &.N t . - . . . .
e gl } i - : - - , R
e »11.\, pass (87 s,Q ~ »;@ | = L . e,
. = 20 Orel test (80?‘) test given by one of the four counselors. )
. * B, Subtest (702) o oo ‘
o AR \Repea@ (les.e than 70% and first att.empt) , B ce
SRR S ; ' . : '
e 5.“‘7}?«$ee 'counselor, (less tl}an 70% and second -0r greate’"r‘attempt), R B
‘ - N LS . - . B L »ﬁ» |
| * Fall’ .LB?? and W.znter 19?8- Options evailable to students in respect to ‘their
e;{} ; . test. resultk&omhe iﬂl? 28 eehool yeer were., . n‘” e e T
1 P;?ss (87 SZ.)‘. . },..»‘ ,% J@ R . ] oo ' : ‘«‘ﬂ‘}_‘.
% AN ' B oL , A“. l "Q o . ’ . o ‘ . ; ° A N . . -
2. ~0Oral ',TeSt’t~'(82.5ﬁ)’ s 4 SR FEUEE . ~ o o
‘, cr q : R “ e om0 o o
. 33\' _Subltest (R?. 52) . * ‘ ) ‘“ ' . ‘l . A " . _ k4 o N . ot
'; . ¥ - ‘% - -
o~ L . . ‘ - % ,
. i * : . . < ;3 . _‘ o )
o « g ¢ N o ) . 83 i i oo ~
i “ . . mft ) - - .- + ) -
‘.‘» ‘ ' " ? NS Q‘ £ >
. ) . oy - . ' L. b3 .
. . . ~ : *‘e t?‘ . . [ -~
§ Con . . *
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T4, Lab (67 SK), student was given presoription and sent to math-help lab

. S
. -
N

v« . for instruotion.and ooneurrently he oould take next unit. o

S. Repeat (less than 67. 52 and first attempt)

) > . » - R '
. - 6. See counselor £&esa than 67 SZ and seoond attempt) S i j' ©
7. SeeADirector (lees than 6? 5% and third or greater attempt) » . \_§ R
, or - - s
- 8. -Special class (less than 67.5% and‘third.br greater ittempt)‘; o+ é\' .
- o ¥ : Lo . ‘ )
) m ) ' [ - . 4
) . p ’ £, Ca .

Summer 1978:" Final revision of materials——two different unita were rewritten

. »I. - i - b TN
. > as threefznzta. The unit on Sets was remoyed from the main sequenee of topics. N

3

L]

. Finally, some reorganization 80 that students woul

ot have to take units

- s they did not need .took place,

-
[

a * . . * 7 -
' Fall 1978 and Winter 1979: Options available to students in respect to their
test results were: ,
. . ‘e Y . -« . . - - .
E . ‘ blo PaSS l"(87o 5%) “ . ’ A . A
- . .. . » T : l» - - T R o, . -
2. Subtest (80%). . .
3. Repeat(&leSS*thanN802~and first attempt—~on.sgcond attempt, only opﬁiona‘
- : - . _ . x‘ o . -~ -~
* ‘1 and 4 were available to thegse students) -(\_ '
" 4., See cBumselor (less than 80% andpsecdno or- greater attempt).
: ’ LY W ' . -
Summer 19 esearoh and program development oompleted A permanent pro-~
‘gram director was “hired to run- the CSBM program.
P x
R ¢ A
_ \ . .r -« g ' B A ° T
- ) ’ ‘
. - - [ .
e & » , .
[ . . = . 3
L *"f ) . Y ;
Lo 3 » oy N R : +
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NumbefA
Question .

. “&- . - .e’_
A F’l’ E N D I X I1
X ACCUMULATIVE FALL 19?8 7 PERIODS)
ITEM ANALYSIS _
ASTERISK (*) DENOTES CORRECT RESPONSE
i - UNIT 14 FORM AL
v : . Responses
*.?:Ynne- 1 2 3 N~ 4
.. 0. . 69% 1 1 1
0, 0 ‘4 B6* - 2
0 69k 1T 0 2 -
.0 .10  62% 0 .0
0 ©10 10 45% 3
Q 1 0 3 . -0
.0 12 2 1 57k
L0 1 T65% 0 1
0. . 54%. 3 11 4
0 Q- 2 .2 68%
0 6, 1l ®o0°  62%
R 2 4 8 12
o 45% . .6 L o21 0
© 0., 9 59% . 0" 4
0 3 3 66% 0.
0 ‘1 . 0 _70% S0
1 3 2° 0 59%
0. + 3. =0 0- 67%
o0 1- ‘0 O 0
.0 "4 3 2.0 -2
0 4 1 0° 65%
0 1. 1 1 66%
1 5 51% 6. T4
0 9 63% 0. 0
0 67% 4 "1l -0
S0 .. T 524 6° 5 7
0. 43% 15 - 5 8
0. 2 "3 0 6%
1 25 . 6 . 40X )0
vl 3 52% % 0 3.
0 1 66* 1 3
0 20 . 0 "9
-0 igﬁ* 2 .4 1 16 .
0. ‘ 3 1 1
0 - 63% ‘5 0 0
0 . 13 . | 53% 5. 1.
0 2 3 0 2
1 8 1 1. L4
0 2 1 59% ° 3
2 . W 2 - 55% 3
72 Total Tests (. {- .
85 .

-

P
*

[

w o

*

go

ch
*

-

o
*

HFLOHORNOOWWN KK

-y

65% .

57%

-

CWwoOOoOWMO ®&HOO

NNHOOO

- 55%

ssy'

J

- .

&

. 90.28

Percen;‘
Correct

‘95,83, - .
9167, " .
95.83 ..
86.11 . .
62.50 ",
C 94,44
79.17 ¢ L
90.28

©-75.00 . o

-+ 94,44 .
86.11
63.89
62.50
81.94
91.67
81.94 . ',
F93106 : * \
97,22
84,72 °

91.67 v '
70.83 "‘ 
'87.50 - -

93.Q6

72,22

59,72

91,67

55.56

72.22 .
“91.67 - . %
76,39 “v,

0. . 73.61.
~ 59%

81.94

87.50

73.61 -
. 90.28 o
79.17 ..
76.39

" 82.57.
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321 Total Test

. Number }
" Question ‘None
-1 3
2 0 - /
"3 0
4 o
-5 1.
6 .0
= 7 b 0
.1;4;1 8 0
9 1
10 o1
11 . 1
12 4
13 0
14 . "0
15 N 0
16 <, 1>
17 . v 0
18 1 -
- 19 §")
< 20 1
q@%" L2
®. 23 L0
. 24 10
25 \p
26 , 0
27 g |
3 . .
29 0
30 .OX.
- 31 10
32 ‘0} ’
"33 ol
34 - -0
35 0
36 o0
3 1
‘38 . 0
39 ¢ -0
40 4

ACCUMULATIVE FALL 19?32;7 PERIODS) ‘_‘-“;

ASTERISK (*) DENOTES CORRECT RESPONSE

ITEM ANALYS

- UNIT 14 ° FORM A3
Responses .
1° 2 , 4
B A
r260% 35 o . 0
233% 494 16 17
5 0 265% 12 ' 14
301« - 7 . '3 1
1, 15 283% 6
23 9 249% 31
14 0 . 6 - 15
1 7 313% 0o -
1 11 1 246%
86 -234% 0 - 0
1™ 3 312%, . 3
33 3 1 % A 7
33 12 37 L 232%
> 15 *300% 6 0
: 1. 307% 1+ 11
" 50 247% 23 . 0
16 - 284% 0 19
18 19 0 16
128 30 162% 0
7
‘10 309* & ,ﬁo
213% o
To12 5 , 303* : 1 .
282% © 39 0. 0
320 - -0 . 0 1
3 25 .1 1
v 24 0 0 292%
35 276% 0. 9
-0 7 5 301*
20 11 257% 7
17 9 . 2 304%
1 12 53. 253%
6 ~ 15 23 19
54 | 213% - 52 1
.20 3 266 - 9
 266% A3 24 12
) 1 5. . 0
15 " 0. 218% 1.
257% 16 36 9.
10 52 -, 6 28

-

R,

- Percent
-, Correct
!'A .

. 81.00 <7
72,59
82,55
. 93,77
- 88,16 "
77.57
¢ 89,10
97.51
26,64
2.90
97,20
85.05
72.27.
93.46
- _95.64
76,95
88.47
83.18
50,47
76.95
9. 26‘ﬁl
66,36 .
94,

4

87
" 80.37
- 90.97
85.98
93.77
80,06
94.70
78.82 .
80.37
66,36
. 82087
. 82.87
97.20
 67.91 -
. *80.06
. 68.85
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- Number
Question

WoNabh WK

’ACCUMULATIVE FALL 1978 (7 PERIODS)

ITEM ANALYSI

ASTERISK (*) DENOTES co

[

None

.
* %*

*

*

OO0 QUO0O0000OHOODOCOOO00000DO000000OCOOHODO
[

11 Total Tests

*

*

u:thic:hrh:

*

33

- v ..

CT RESPONSE
-~ UNIT 14  FORM Bl
Responses
2 3 4 5
8% 1 0 1
1 1 0 0 .
2 0 0 0
1 1 .0 9%
10% 1 0 o
0 0 11% -0
1 ~1 1 0
- 11% 0 - -0 0
0 1 g* 0
0 0 g% 0
0 0 9 0
0 0 o’ 9%
1 2 0 0
1 0 9% . 1
7% -0 o 0 .
0 0 o ° o*
0 0 2— 7%
0 10* 0 0
0 C10% " -0
1 8% 1 1
0. 10% 0 0
0 0. 10% 1
1> 1 g% 0
2 1 1 0
0 - 10% 1 o
- 0 0™ | 9% 1
1 1 1 8%
9% 0 0 1
1 4 1 5%
0" 1. 1, 0 -
0 0 - 0 0"
1 ¢ 8% 0 -0
. 10% 0 - 0. .0
1% 0 "o 1
-0 10% 0 0
0 ) 10o% 0
0 0 1 1
S
.oe :
'a', A‘ .8 ) '
¥ ‘fﬁ :

- . '81.82 .

-~

»

Percent
Correct

72.73
81.82
72,73
. 81.82
90.91
©100.00
72.73
100.00
72,73
81.82
81.82
81.82
81.82
72.73
81.82
90.91 -

-

..

Wl

63.64 "

90.91
63.64

°

90.91 .

- 54.55 .

72.73
90.91 -
© 90,91"

63.64
90.91
81.82

72,73
81.82
45,45
81.82

100.00* .

k3

A



E
Number , ...
Auestion None \\ 1
o 1. . 4 20
. 2 2 10
3 £ 2 80*
4 3 0
5 . 2 2
6 - 2 64
7 - 2 9
‘8 - 2 = . 233%
9 2 216%
10 2 1
117 2 37
‘ 12 3 0 223%
13 ; 3 2
, 14 3 . 23
. 15 - 4 34
. X 16 2 4,
- 17 o2t 2
f*;. .18 o2 g 1
L. 19 2 30
’ - 20 3 0
no21 2 265%
. y S22 . 3 .0
Noo, o 23 e 2 10
: o 24 2 213% .
St o 25 3 g
26 3 . 248%
.27 2 99
e 28 2 17
. b29 2 188%
30 2 21
- -+ 31 2 11
. 232 3 2
| 33 3 '10
. 34. 2 5
@ 35 2 - 242% .
o 23 .
TR b S 317
o *‘A,?* 38 2 " 16
A 3 12
R 4 6
- . - 270 Total Tests,
L& -
-\ .
: « 3 (
. &
. -

A ACCUMULATIVE FALL 1978 (7 PERIODS)

ITEM ANALYSIS -

UNIT 14  FORM B3
. _Responses
T3 4"
0 0. L 244%
1 257% 0
188 . 0 .0
10 46 - 210%
11 3 248%
152% 51 1
~ 245% 1 § 11
7 17 9
25 12 8
6 1 251%
225%: 1 2
28 2 0
. 235% 7. /13
2! 5 ' 9
- 214% 18 0
8 . 236% L2
- 251% 5 ., 10
; ( g 257% . . 4 L
) 1 1
26 14 . .21
0 ‘ ‘) 2- P E 1
10 0 1215%
253% 4 S |
8 .30 14
. 258% .1, Q.
18 1.0 0 -
) 30 137+ .20
4 38 198%
~25. .15 21
'5 202% 28
15 209% ° 7
3 259% 1
3 4 27
o . 10. .0
., 17 3 0 -
16 60 = 2
© 5 ., 230% 2
~14 j 4 - 22
.6 . “189% ., 1
44 g‘;3 f 24
, .
— . .
&<S§?

ASTERISK (*) DENOTES CORRECT RESPONSE

14
10

. 228%

0

T s 18
*0

.«3‘

214%
. 208*

42.

WO~NNONODPHROoOON

,34

-

Percent
©  Correct

90" 37

.95,19

29.63
77.78

.. 91.85

56.30
90.74

86.30.

80.00
92.96

- 83.33

82.59
87.04
B84 .44
79.26

. 87.41

92.96

95.19

79.26

77404
. 9§.15
" 79.63

93.70

*78.89

95.56,
91.85
50.74

73.33-

69.63

74.81

77 .41
95.93
82.59

93.70
89.63

68.15

~ 85.19

78552
70.00

66.30

81.33

TRy

e

o

.

~%
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ACCUMULATIVE FALL 1978 (7 PERIODS)

ITEM ANALYSIS

ASTERISK (*) DENOTES CORRECT RESPONSE ~ e
- UNIT 14 FORM cl | . :
e Number ‘ , : Resppnses A : ‘ Percen't
\ . .« Question -~ None 1 2. 3 4 5 Correct
\ ’ . : A
: 1 1 % 7o 0 6 6 30% . 69.77
. 0 9 1 -3 30% 0 69.77
o "3, 0 1 0 i1 0 " 41> 195,35
4 0 8 35% R 0 0 + 81.40
ﬁ 0 o 0 2 0 41% - 95,35
8- 0 3 2 36% 1 1., 83.72
| 7 0 39% 0 2 2. . 0 ; 90.70
' 8 -0 . 11 26% 6 0 ‘o - 60.47
9 "0 2 4 36* 0 - 1 © 83.72
10. 0 5° 7 27% 2 2 62.79
11 0 0 0 2 39% 2 90.70 -
12 -0 37% 0 2 3 1 86.05.
S 13 0 5 16 “22% 0 0 51,16
- 14 0 4 35k 3 1, .0 81.40
L 15 0 5 1 . 36% 0 1 83.72
c | "N16 0 2 31« 7 3 0 7 72.09
‘ . 17 Y0 42% 0o 1 .0 0 -t 97.67
. 18 0 41% 1 1 o - o - 95,35
S 0 4 0 0 39% 0 * 90.70
20 -0 0 1 0 42% 0 - 97.67
21 . 0 0 . 0 0 * 43% .0 100.00-
) 22 - 0 0 0 [y 33% 10 . 76,74
? 23 ) O 1 ¥ 42+ 0 0 0 - 97.67
24 0 3 3 . 37% 0 0 86.05
. 25 0 1 5 25% 5 7 58.14
o 26 0 3 0 0 6 34% 79.07
27 0 4 9% » 0 0 o ' 90.70
28 | 0 C41% Y 0 AN 1 1 S0 -95.35
29 . 0 3. 0 0 0 40% - 93.02
30 . 0 39% L - 0 L0 3-°,  90.70
‘31 0 0 35% 2 ‘1 5 & 81,40 .
32 "o 0 1 o ' 42% 0 . 97.67
33 0 0 7 f lé@ Y1 24%  ~ 55.81
. 34 .0 -0 1, »3 3 1 .« . 88.37
- 35 0. 42# - 0. ¥ 0, 1 .0 97.67
. 36 -0 .3 3 0 [ 35% T2 81.40
I 37° 4 T 0 T ek RV e RS i ¢ A
| - 38 0 - 22% 21 O 0-. @ - 5116 °
S, 39 0 1 . 37% 1 4 0 " 86.05
. . 40 o .. 0 3 39 0 ﬁi’ " 90.70
A 0 - N\G43 Total Tests T - N
o R ~ , , . r L R Ai.\ ~ .
o~ — * l L) ; - - A :' “ . S
4. y : ’ - : ' 'f“'
. & ; S9, L
Lo , . R |
N @ IS B
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.é N - - ACCUMULATIVE FALL 1978 (7. PERIQDS)
. o ITEM ANALYSIS a
ASTERISK (*) DENOTES CORRECT RESPONSE
| UNIT 14  FORM D1
- Number - Responses
iﬁ:> " Question None = 1 2 '3 4 %S
A : § . :
- 1 0 . 12 -8 “BO* 0 6
2 0 94% 3 7 . 1 1
3 0 17 3 4 - 82 - 00
’ 4 0 - 8 17 ©48% .8 25
5 0, 0 91% 1 14 0
6 -~ 0 51% 52 1 0" 2
-7 0 3 76% 21 . 4 2
/£ 8 0 2 2 1 ~ 90% 11
9 0 . 3 X102+ o 0 1
) 10 VI 8 1 -2 - 87% 8
11 1 8 \\Rﬁa* 18 6 9
12 0 7 7 D ES 1 0
5 13 0 5 11 + 75% 4 11
§. 0 0 a oo, 104 2
15 0 g1 1 5 . 6 3
. - 16 0 g7% " .2 5 1 1
. 217 0. 15 7 84% 10 S
- ¥ .18 1 91% 3 5 5 1.
| | 19 0 0 4 89% 12 1
. : 20 0 2 -7 8 15 . 17 64%.
21 0 16 5. 65% 12 8
22 0 2 1 22" 0 81*
23 0 ~~22 Y2 37 . ) 79% 0
- 24 1. 5 15 23 7 “55%.
25 0" 95% o 2. 2 - %7
| 26 0 1 « 3 7 0. 101* 1
R 274 0 1 .3 1 96% 5
. 28 0 .0 ., 90% 0 © 1 15
| 29 ‘0 .3 103* 4 0 Q™ 0
- - 30 0. -12 29 ' 65% 0 0
. 31 0- 925 5 5 3 1
. 32 0 .. 1”7 0 1 0~ 104*
| 33. 0 18 . 84*% 4 0 0
- 34 1 9g9% 2 0 -3 1
- 35 0 - 157 0 o ° 0 ~J91*
s 36 0 T3 T e 89 71
. . 37 0 28 67% 11 c - .. 0
R 38 1 7 11 0 % 81¥. | 6
. 39 o 7. 0 0 .23 ./ 76%
- .40 1 15 73% 6 % 76
B ‘ , 106 Total Tests R ) 5, '
A l b , ‘ _\g,:‘} - .’ ~ , . -
f 4 ¥ R . N '
30 .

¥

Percent
Correct

75.47

88.68 .

77.36
45.28

s§;§§.ﬂ.ﬁ'w,dfﬁu‘
48,11

84.91

96,23
82.08
60.38

. 85.85.
70.75 "
98.11

85.85

91.51 -
79.25

85.85
83.96
60.38

61.32

76.42

74.53.
'51.89
89.62

95,28

90.57 .

84.91
97.17
. 61,32
86.79

98.11
. . 79.25
93,40

85.85

83.96

63.21

‘76,42_A’
. 71.70
. 68.87

178370
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| % ACCUMULATIVE FALL 1978 (? PERIODS) . . = ..
. o . . ANALFSIS OF SUCCESS ON EACH OBJECTIVE ‘} e
. . a AN , | ~ ANALYSIS BY TEST: e
T ... .-t . _UNIT 14  FORM Al - 0 | -
‘i .Number of . '-1 ,Numbei- Percent  Number of ' “_Questio‘n |
~ Objective * - Response  Correct Correct 'Questions * Numbers _
oA 144 124 - 86,11 ° 2 411 g
el L A2 g2 0 as L 62.500 & 1. 13 . oA
- A3 SRR VY - 110 ‘. 76.39 2 16 29 . -
o Y VI ST VY S 128 ~ 88.89 2 21 24
- AS 72 66 91,67 1 oy 28
o A6 L 144 . 118 81.94 2 - 3337
_ ' Section A Totals 720. . - 591 ¢ - 82,08 :
- S \ Tt T s e e e e L P Se L r;»«’-"-:;-,- \,A ‘“
’ . WBl. - 144 -123 85,42 .2 715 )
B2 . lag 95  ‘  65.97 .2 - 127 30
B3 144 118 - - 81.94. 2 3439
Section B Totals 432 . 33 . 77.7?" S ‘ O
S | 144 137 - 95.14 - 2 16 .
-‘ w216 197 91.20 .3 101419 . .
) c3 . 216 o199 92,13 3 22 25 31
(I . Ch 144 120 ° 83.33 2 .35 38
S . Section C Totals 720 B EE : 90.69 S - ’
| A . - L - ,
‘D1 - 72 66 - 91.67 ° o1 : 2
D2 | 216 145 - 67.13 3. *  5.912
- . D3 - 216 180 - 83.33 3 18 20 26
K ' D4 1446 - 108 75.00 .2 .. 3236
- Section D Totals - 648 499 ,77.01 . e
El 72 1, .69 , ~ 9583 1 - 3
- o [ 144 124 " 86.11 2 8 17
. E3 ) 144 106 - 73.61 2+, 23 40 ®
. ‘Section E Tofals = 360 ' 299 - - 83,06 . ' ¥ | |
Form'Al Totals 2880 2378 82.5% ‘
o o 15 ’ \
- “\ . A' A :?
IO /
\\' - /
' ! I {
. 9 . }
- \:. » ‘ ':-
D . o ‘
- . 91 : S ¢



ACCUMULATIVE FALL 1978 (7 PERIODS) - o
ANALYSIS OF SUCCESS ON EACH .OBJECTIVE o

. : , - ANALYSIS BY TEST T ST
ST T OONIT 14 oL g 3

~0bjectivé '
Al
A3

- A

\-"\A2 » ”

A6

A5 L

Respofise

Section A Totals f

. & . i
B -
b

) Bl .
B2
A X
Section é Totals

cl
c2 . ‘
... C3 ¢
S C4 .
. \\Séction C Totals

) B

D2
B3\
D4

: “‘Section D fotals
- E1
- E2
E3 -
Section E Totals
, Form A3 Totals
- - ;\
¢ - - L
L 4 K N;
. N

642
321
321
642
321
642

2889

642
642

642"

1926

. 3210

-

642
963
963
642

642 -

642

. 963

- 963

- 3210

321

642
642
1605

12840

Number
- Correct

527 -

300
312

510 -

304

499
2452

. 579

512

504
1595

621

Al 857

921 -
574
2973

513
;465
750 . -

632
. 2360

¢“f§ ?232

505 .

522

1309

10689

s g
I -~
5 N
. ; '
1N At
y
R
" Toe 5
RN ) 0
S m o
&t ~ <
' I
« ]

FORM A3

Percent
Correct

82.09

- 93.46

97.20-
79. 44
94,70
17.73
84.87 .

90.19

79,75

 78.50 "
82.81

79,91
72,43
77.88 "

65,63

96.73

88,99

95,64

89.41
192,62

73,52

87.85

78.66

. 81.31

81,56

83.24

"

-

. N o *
Number of "
Questions

N | 18

B A3

o1
.27 38

' hihihik4kih>[

© L7022

T

'8 15

TNWwWWwN
Y
~J

610
19,34

Lwen

24

SN

3 30

e a
£
-a
o “‘f —'—‘ .
A oo .
A"" >. ’K‘ ToTTTr T T BN
'y ' . ~
ot o
Sx. A .
I kY
}
7
;:S - .
N
| . ..

- .

21 37
25

- 20 33.

" Question
Numbers

31. ¢

2 - ' 2328
12 936
2 - . 5 40

32
29

412

1635
213

26 .
39
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 ACCUMULATIVE FALL 1978 (7 PERIQDS) '
. ' ANALYSIS OF SUCCESS ON ®ACH OBJECTIVE
‘ .. ANALYSTS BY TEST S
7}‘>. ~ UNIT 14  FORM Bl
L _ Nugber of Nﬁq&gr Percent Number. of
Objective ’ . -Response ‘Corregt . Correct Questions
Al ’ 22 ., 19 86,36 2 -
A2 S 11 ) 8 72.73 1
- A3 . .22 ~ 18 81,82. - W27
A4 22 19 © 86.36 2
A5 711 10 90.91 1.
A6 22 19 86.36 2
: Séh@ion A Totals « 110 83 © 84.55 ‘
g Bl , 22 19 . 86.36 2
" B2 .22 14 63.64 2
. ' B3 22 20 | - 90.91 2
Section B- Totals 66 - , 53 80.30 '
a 22 12 . 17.27 2
€2 " 33 .26 - 78.79 3
/ c3 | 33, 30 ~90.91° .3
c4 - 22 18 ;81,82 2
Section C Totals . 110 91 82.73 - :
. D1 11 8. . 72,730 1
S p 33 20 60.60 3
| o D3 33 27 82.82 3
.. D4 22 15 68.18 2
.. Section D Totals .99 70 70.70 - »
- E1 11 V1 - 100.00 1
: » ' E2 22 - 18 - 81.82 2.
. ‘ E3 ° ‘ 22 21 95.45 2
L ©  Section E Totals 55 50 90.91 - -
S Form Bl Totals 440 357 81.14
‘ ‘ o .
- . ﬁ
, @ . ' :
x | .

@

29

7
21
<5
25

16

r

.12

3

‘ I8

~ ‘Question
- Numbers

37»

35
1

33

¥

38
22
28

&«

40

20 26

6_36
13

27 32
14 39
19

31
2%
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R ACCUMULATIVE FALL 1978 (7 PERIODS) “‘
. o ANALYSIS OF SUCCESS ON EACH OBJECTIVE _
. : YSIS BY TEST
‘. UNIT |14  FORM B3
.o ‘Number of Number Percent Number of.  Question -
Objective Response Correct Correct ~Questions = Numbers
AL 540 435 " 80.56 2 1238
- A2 ~270 ~ 253 93,70 1 23
A3 270 - ta2s7 95.19 1 18
A4 540 433 80.19 2 139
. A5 270 248 . 91.85 * 5
* . A6 540 411 © 76,11 . 29 33
Section A Totals 2430 2037 83.83 ‘
B1 540 482 89,26 2 211
- B2 540 448 82.96 2 8 22
’ B3 * 540 415 76.85 2 16 40
Section B Totals 1620 - 1345 83 02 '
c1 540 511 94,63 2 25 34
C2 810 - 720 88.89 , 3 4 7 21
c3 810 761 93,95 3 10 17 32
’ c4 | 540 470 87.04 2 14 35
. . Section C rot¥s 2700 2462 91.19 -
| ©pl 540 “)4 444 82,22 2 15 37
D2 1340 414 76.67 2 9 28
- D3. 810 496" 61.23 3 319 30
D4 810 502 . 61.98 3 6 24 27
© Section D Totals 2700 1856 68,74 : : :
£l | 270 248 91,85 1 26
’ E2 ’ A - 540 P 392 72,59 2 20 36
o . E3 540 444 82,22 . 2 13 31
A Sectioﬂ\i‘l‘otals . 1350 © 1084 80.30 '
"~ Form B3 Tdtals 10800 - "84 . 81.33
e
o ~ . ‘ v .
R N 1
7 N

t
N
vy



Y i ‘ 41
. -
o L ACCRMULATIVE FALL 1978 (7 PERIODS)

: ANALYSIS “OF SUCCESS ON EACH OBJECTIVE
Q - ANALYSIS BY TEST . -
j UNIT 14  FORM Ct -

| Number of * Number —~ Percent Number of Question
Objective Response \ Correct Correct Questions Numbers
Al b 86 L77 - 89,53 . 2 29 39
A2 | 43 , 39 . 90.70 1 7
A3 .86 48 55.81 .2 8 13
As - 86 | 72 83.72 2 24 36
A5 . 43 42 T ,97.67 1 20
A6 | 86 - 72 . £83.72 2 3 16
Section A 'l‘otals . <430 . 350 B 81.40 L. ’
Bl 86 , 81 - . 94,19 2 . .27 3§ .
B2 86 72 8372 . . 2 22 30
. B3 86 76 88.37 2- - 1219
Section B Totals 258 229 _ 88.76 Ty
\ ’ - . S 3 .
¢ 86 63 73.26 .2 . 53&%y
cz ¢ . 129, 107 82.95 3 2631 _34
e 129 119 92,25 3 15718723
| . ca /86 66 76,74 2, 2.9,
. Section C Totals 30 355, ©t B2.56 v
R . « : ' bl
D1 | / 43 | 30 69.77 SR N |
D2 - 129 100 77.52 3~ 2537 40
D3 129 119 . . 92,25 .3 1411 %2
- D& . 86 , 74 86.05 . 2 . 411 .
Section D Totals 387 - 323 : 83;156 _ S ‘
- E1 S 43 . . 43 :100.00 1 - 21"
‘ E2 A ‘86 55 75.58 2 28 33
‘ E3 86 63 73.26 2 . 610
_ Section E Totals 215 171 . 79.53 ’ v
Form C1 Totals 1720 . 1428 83.02 . )
| o B ' N
N -
—— Moo — . < @
\ _
]
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| . . | . . . » ) ( 7 A ‘ “" . r | “ f/‘—ﬁ\ ¢
o o . - ACCUMULATIVE FALL 1978 (% PERIODS)
‘ .— - - ANALYSIS OF SUCCESS ON EACH OBJEC‘IIVE
- ) ' - - ANALYSIS BY TEST .

Number

N UNIT 14 .

FORM D1

Percent

:x_
.

Number of - Question

' of, Number ’ , :
Objective -Response %orrect Correct Questions 4 Numbers . o
A . N\ — .
> Al 212 . 182.%. . 85,85 2 535 ‘
A2 . 106 91 - - 85.85 1 15
A3 212 132 62.26 . 2 30 37.
A4 212 v« 165 -  77.83 . 2. 1738
~As 106 96 ~.90.57 <1 27 ©
Y 212 145 68.40 3 2 \\\\*%{22
K Section A Totals 1060. B11 76, %l A - fo -
+ ' 'BL 212 . 95.28 2 .29 34 T
B2 <212 87.26 " 2 ‘825 v
v B3 Too212. 81,60 2 '-3.18 -

. Séctioﬁ@B Totals - 6 _8&05 ~ : -
. S zé\ . s . o A
L~ . (eh 212 73,%1 . 32
c2 -~ 318 80.19 28 39

C3 » ""

N o7 S
Section C Iatals

LY

.
o

D1 -

*Dp2 ,

.~ D3 o
D4 .

Section D Totals

+ E1
E2

318
2
1060

106

s 318
212
954

8106

212

87.74

80.19

81.04

. 60.38

62.58

| 1.2 . R
.» v3 \.., ..e %7. 13 ui
T3 e 2631 40, c
, 2 - o

2,

3 ‘ -1
3 16
2 .

jM}—‘\DO‘l
[ %]
WNDDDN.

'10_33‘1‘_ .

-~ ¢ s ~
E3 212 154 ?2.64 ® L4 e 21 _36 . - @ .
Section E Totals = 530 407 76.79 °
Sectio o B - : 3
. f ) ) RPN » C \
- Form D1 Totals 4240 - 3337 78.70 ‘~ ' .
. . . » . «
\ . . |
f'\ . . - ! '*r -, :
) N .
tor ' R —- 2 .
Yy . - s ' AQ ' “_‘ AT
- . ."1 R ot | .
I — —e ‘ - ot . . . 3 R S
P ’ i ‘ e L SN :
. . . . . - . ' 13 - N
. . X 0 £ ~ .- R - . ‘_‘ i\ . ; ‘e
Gt . . - b - oot ' e -
‘l . | 7 . . i . ‘ ) « « l,‘}A . .‘ N - i fl
e g - R 7 B
e o » . Lo . _\ : ‘ , . .
. . y : \!>:p«“
. .’(' - o i . v . ER . o
[ - { ' . o i; . . . . y o Coad
L ST ' . “ v P . f ., \?“‘\ - .'. h R .‘:
‘ - ' ' . ' ‘ - AN § R GE)
. . s : t ‘. N
N ‘ ' . \ O
’ ( \ PO . - - 4 * !
VY . o e = N e
T . N ~ . \Q .
A . L AN o
T Nooet ‘ d -
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' ACCUMULATIVE FALL 1978 (7 PERIODS) -
ANALYSIS OF SUCCESS ON EACH OBJECTIVE
‘ COMBINED LISTING . .
UNIT 8 A ) gv"*,“
. R ) . »x .
Number, of Number Fefceptg
Objective . Response Correct .Correct
AL . 7110 7 . 67,27
A2 110 107 97,27 -
A3 ‘ 179 178 99, 44
AL - 289 274 94,81
- Section A Totals - 688 633 ° 92,01
. . . . . - ‘ -9
B1 | 220 212 . 96.36
B2 - 110 106 : . 96,36
B3 - 110 ’ 105 . 95,45
B4 St . . 330 275 " 83.33 .
Section B Totals ; 770 698 90. 65
ct - 110 68 61.82
c2'. . 289 . 270 93,43
ok - 330 ,291 ¢, " ...88,18... .
C4 - 110 L72 . 65.45
. Cc5 - 220 190 86. 36
Section C TQ(als . 1059 891 84,14
‘ - - ‘ R T
oM .. 110 108w 98.18
D2 Y, 110 v 84 Y . 76,36
" D3 o 289 5254 .., -87.89
. D& " 330 . 307 T - 93,03
D5 o 220 3% 82,27
-Section D Totals 1059 934 -+ 88.20
R, . 220 213 95,82
E2 110 106 96,36
. E3 . - 330 317 | . 96.06
Section E Totals . 660 636 . 96.36
. . 6 ‘ -
; F1 R 34 82.93
F2 41 25 -+ 60,98
B e o = S 38 - 92,68
. F& 41 34 ;o 82,93
Section F Totals 164 ; v, 131 . 79.88
. ‘ ! , ) . .
Unit. 8 Totals 4400 ~ 3923 89,16 -
-3 - ‘. ) » . ‘. . l ..
¥ M '
’ 9 ;f ° - . .
“ ) - - .
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.. ACCUMULATIVE FALL 1978 (7 ‘PERIODS)

ANALYSIS OF SUCCESS ON'EACQ OBJECTIVE
COMBINED LISTING.
UNIT 9. - ’
Numbér‘of > ‘ Number

-

Objective

Al

A2 .

A3

A4

A§\\

A6 .
Section A Totals

Bl

m

B4

-Section B Totais‘

Cl

Cc2
« C3

C4

.C5 . .
Cé6 A
Section.C Totals

D1
D2
D3

~ Section D Totals

El
‘E2
- 'E3
E4

ES5 -

Section E Tota}s

Unit 9 Totals

¢

124

L—_— 124

*335 284
248 . 209
161 . '113
124 94

1116 .909

248
124
422

74

868
248
124

124 .

124

248

248

1116

248
248
248
744

Y61
248
248
248
211
1116

4960

Response

f sg

Correct
&4 .

91 -

L

« 118

154
115
397
724

233 .

102 -.

64 *
96 °
192
229
916

186
213
206
605,

of

190
193

695°

*

3849

. . 95,16

162

140 .

77,60

B
. .
i -y R
’  Sa o . ‘
- . e . “ -
R L
N s ,"g* LT .,
N [N R
. v )
Py
: ;
’ .
o~ O,

.'ff .. ‘ a4
.*/A bv‘ “‘
l.r !‘ 5
/ : ' '
: 2
Percent
Qorrect

.39 -
84.78 .
84.27

- 70.19
75.81

. 81.45

© 62.1Q. 4

92,74
94,08
78.38
83.41

93,95
82,26
.51.61
C 77.42
77.42
92,34
B2.08

75.00 &
- 85.89
83,06
81.32

56.52
43,95

66.35"
62.28 v

P

s -

. ..
2 : :
S 7~
S P
R S S
F s <
= A
N £
A
K
: -
. ¢ .
. y
o
-// .
e

e
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. Objective

Al -

oo A2

o . A3
~ A4

. Section A Totals

CBl-.
o BG .
" BS e

N oL . ) ) ‘.‘ A “AQCZ w _.‘
A e s

o ’ : S
ACCUMULATIVE FALL 1978 (7 PERIODS)
ANALYSIS OF SUCCESS.ON EACH OBJECTIVE .
COMBINED LISTING - o -
. ’ - UNIT 10 .~ . S ’ -
Number éf’_i‘ " - Number \\ . Percent
-Response -~ - Correct Correct
696 . .. . 549 . 78.88

-, -

1098 '+ - 27 1064 » 96.90

o Te% L, 635 - 91.24

13920 922 66.24 |
- 3882 - 3170 : g1.66 ¥
1098 981 89.34 -
696 626 . 89,94
1392 1059 ‘ 76.08
- 1683 1205 | 71.60
696 | 649 93,25

e

'ééctiéﬁiB‘Tpfals_ 5565 . | 4520 81.22

¢
e 1098 10y - 92,62
", 696 622 89,37
' 1686 1472 . 87.31 v |
1392 109 . 78.59 ° o

@ . seetion G Zotals 4872 " 4205 86.31 :

D1

‘_,_. ., D3 .

oo : El

e th
B3 ¢
E4

. “*
“Fl
F2 ‘
F3 .

1686 142 84.28
. 699" 567 | 81.12 .

1392 1253 - . 90.01 )
SN D4 - 1095 . 809 - - 73.88 %
;”fx) e Section D Totals 4872 4058 . 83.13
696 - 674 96.84
1392 B 1231 . 88.43
1392 . , 1266 90.95
. 1689 : . 1404 - -83.13°
Segtion E Totals . 5169 7 4575 « ,  B8B.,S1T
696 - s 596 . 85.63 ¢
- 3392 » © 1122 ‘ 80.60 ’
- 1392 ‘ 1015 . - . 72.92
2733 - 78.53, .

~Segtion F Totals 3480

| Ugit 10 Totals 27840 23253 ~ 83.52
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. T ACCUMULATIVE FALL 1978 (7 PERIODS) -
. N ‘ ANALYSIS OF SUCCESS ON EACH OBJECTIVE
Ty A o — gBOMBINED LISTING" .
) : - ¥ . UNIT 11

1. ‘_. . " X ’ . -
: : Number of ‘Number ‘ Percent
Objective . Response © . Correct ° Correct

“ Al S 340 (ﬁ | 317, 1. 93,24
A2 7 -« 510 - T 4k37% . - 86.86

- Section A Totals 1307 1091 83,47

B . 170 ' 156 v r981.76

B2 340 - 315. 592,62

B3 o - 340 . 282 o 82,94

. B4 340 : 202 . 59,41

© .BS - 340 - 231 S 67.94
' Section B Totals 1?30 ’ . 1186 X 77.52

R o - 170 . 130 76.47

- c3,) . 170 122 71.76

L c4 o 340 216 - A 63.53
L s | 340, ‘ 297 87.35
. ‘ C ¢ B 340 . - 238 | © 70.00
' ’ Sect on: C Totals ° 1583 : 1478, 74.42
S b1 . . 340 L. 7233 68.53
. .7 p2 - 1340 o246 ' 72.35
SR D3 . 170 o 64 . 37.65
D4 170 122 71,76
D5 340 : 250 73.53 .

Section D Totals 1360 Loy 915 - 67,28
1 340 | \\‘*sAG » : 72.35

E2 T340 | 1182 © °53.53
. E3 : 340 ; ‘267 78,53
_Section E Totals  .1020 695 68.14

f

., . Unit 11 Totals 6800 - 5065 74,49

b Y

4

e - - S .
: /{ . ) . RN
, , . . .
. . , : . =
* e €
.

‘f§f°. : | 1{]{1'

A
. . i
Q e
. .
ERIC o .
JAFuiext provided by ERIC ‘ .- . R ) N N
. r’
} .
Y f " .‘,'

T 223 s T 7848w
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ACCUM%éi%?VE FALL 1978 (7 PERIODS) -
ANALYSIS-OF SUCCESS ON EACH OBJECTIVE

COMBINED LISTING

~ UNIT 12
. Numbeonf
Objective . Response
AL 2022
A2 3033,
A3 1011.
IV 2022
AS '. - : 1011
. Section A Totals - 9099,
Bl 2022
B2 2022
B3 2022 .
B4 . 2022
BS ‘ 3033
Section B Totals v1112l
c1 2022
c2 - 2022 e
c3 2022 -
C4 , 3033
5 « 1011
"Section € Totals ~ 10110 ,
D1 . 2022
D2 : - 2022
D3 2022 &
D4 -, 2022 )
. ps + 72022
.. Section D Totals 10110
~ Unit 12 Totals 40440
A
3 2

Number
Correct

1922
2731
855
1644
. 770
. 7922

P

1633
- 1585
1856
- 1488
2189
8751

1612,
1098
1474
2066
900

7150

1804
1644
1695
1774
1477
8394

32217

13 e

L)

Percent-
.Correct

"95.05
90.04

84.57 -

"81.31
76.16

87.06 '

- 80.76
. 78.39
81.79 -
* 73.59,

72.17
78.69.

79.72
54.30

72.90 .

- 68,12
. 89.Q2
o 70.72

- 89.22°
81.31
83.83
87.73
73.05

. 83.03

. 79.67
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ACCUMULATIVE FALL 1978 (7 PERIODS)  » .
. L C - ANALYSIS OF SUCCESS ON EACH OBJECTIVE .
. | - COMBINED LISTING ' ‘ . T
| < * . UNIT 13 /- .
: J ’ P . . - : x* ) . -
A Number of " Number Percent
 Objective ..+ Response . Correct . Correct
Al .  Me46 . 1288 - - 78,25 Lo
A2 - - 823 537 65.25 - ..
A3 ‘. S 1143 " 863 - *  75.50 |
o A4 | - 1646 | 1339 . . 81.35 .
0 A5 i 82% 611 7424 :
S A6 L 823. 648 : 78874 :
" A7 .. 823 . - 617 74.97 ‘
Section A Totals (<7727 5903 = 76.39 _
| o . : o % Y _ -
% Bl © - 1326 B 997 Zl_ ~75.19 Ry
o , B2 | 2469 L 1997 | 80.88 o oA
Sl NB3 | 640 52 - §2.50 .
- Seciion B Troals 4435 _ ©o3s522 0 T79.41 S
e 1966, .. 1679 . 85.40
c2 - 1326+ [, 1093 82,43 -
R c3 © . 1646 .. 1287 78.19 - - '
. Section C Totals 4938 4059 | . 82,20 U
A 1646 1309 .. 79.53
S ! D2 . | 1646 ¢~ - .. 1381 - 83,90
. X ' - 1646 1300 © 78.98
- l'f N D4 823 .‘ \ ' b,‘ . 572 i‘ “ 69050
. Section D Totals 5761 ‘ 4562 : 79.19
- Bl 1646 1242 75.46
I - E2 ., 823 527+ 64.03
A ~ E3 L 1646 . 1082 . 65.74
| .+ . E4& 823 . v 594 1 S 72,17
- ~ E5 - 503 - 267 S 7. . 53,08
- . E6 : 503 . 341 67.79
Section E Totals - 5944 40 e _ 68 19
P V823 o tee88 T 83.60-
| F2 . . 1646 1359+ .- 82,56 o :
_ - F3- o le46 o111 . 67.98 .
: . . Section F Totals -~ 4115 . . 3166 - . 76,94
- , rotals, . S | EUURE s
. .~ Unit 13 Totals 32920 .f, 25265 - 76,75 .
. ‘ . . _ ) o . ’ 3 ., ) ' . R ) R B * - .
e - g , A : S
. ) ) - . \ [}
q . : » +
o | ) .
) ] 3 1 \ ‘
r}“ ) ’ ’ ' . .




' . » < . o B ‘ 47
LNl R €
| » L " ASCUMULATIVE FALL 1978 (7 PERIODS) .
. ' ' ANALYSIS OF SUCCESS ON EACH OBJECTIVE
_— o '~ COMBINED LISTING ‘
oo s ~ _UNIT 14 - R
" . . Number‘o,f : ' Numiae‘r : N Percent
: Objective Response -Correct : Correct
< . 0 ‘ ‘ fr e » o . BN ,
N Al 1646 o 1364 ' 82.87
© | A2 . V823 _ 736 , 89.43
. A3 © 1055 . 817 © 83.13
» . . A4 . - 1646 .o 1327 - 80.62
e A5 Cele— 8237 - 766 | 93.07
e A6 ‘ ‘ 1646 - - 1264 76.79
’ Section A Totals ° 7639 .= 6339 \ 8§2.92
o Bl - 1646 - 1486 90. 28
B2 S 1646 - . 1326 ~ 80.56
© B3 1646 1306 - 79.34
. ‘Section B Totals - 4938 ( 4118 - . 83.3%
. 1646 . 1504 . 91.37
i ‘ c2 ' . 2469 . 2162 87.57
N - - 1646 | 1418 86.15 °
. : Section C Totals \ 8230 . 7393 o 89.83
D1 ‘ 414 - 1125 - 79.56
. . D2 o 1878-* . 1343 ' - - 71.51
~ D3 - 2469 L 1838 . : 74,44
. D&y T, 2237 - 1502. © 67.14
Sect%on»n Totals 7998 oo 13080 o 72,62
. El 823 - 751 91.98
E2 _ - 1646 - . 1253 . 76.12 .
E3 1646 1310 ' . 79.59 -
Section E Totals:. 4115 : 3320 80.68
Unit 14 Totals =~ 32920 . - 26973 ¢ 81,93
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. . ) | ACCUMULATIVE FALL 197:3‘ (7 PERIODS) s
, A | , .. DIFFICULTY ANALYSIS . »
o | ‘ . \ TEST 3 FORM A ~ .
\ - N=52 STUDENTS.
. . : \\' Indices of
. - Question \ ‘Discrimination & Difficulty
1 a .230 .884 -
. 2 A t.307 .769
3 L. .307 .769
4 v ' .692 .653
5 a i <153 923
6 : 1538 .653
7 \ . .230 .884
. 8 . ..307 .846
9 .230 .730
10 ) 461 © .692
.1 .307 .846
12 .076 ‘#B84
13 "~ —.076 .884 7
14 .384" .807
15 i .000 . .923
16 N S 461 .769
- ~ 17 ‘ L1583 .923 -
- . 18 €846 .500
c 19 .615 .692 .
<20 - . .230 .884
| 21 »o T 769 .615
22 ¢ 153 . .846
\ 23 - .923¥F
24 .884
25 .769
26 .846
27 .538
28 .769
‘ 29 .615
30 846
‘31 .807
32 - .884
33 .807
34 - .807
voo3s 846 .
| : 36 . " .884
- 37. «653
38 .769
. 39 .923 ,
, 40 - .692
4
-



