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o  This paper_i%#ggégﬁhtéd as a report of two related instructional intervention

- projects+ né.cd&?lgtgdfaﬁd-thé other, ongoing. The first involved a "Tutored-
;ﬁg~ffi\ 1déotaped—1n§¥;ﬁction“ (TVI) strategy in a three couzfe caicu]uS‘sequehqe;‘the _//k
T . Second, an @SF-funhed\project usingpmicrocompﬁters; télgvi;ion, tutoring, festing, |
,,/’fw and related tecgbolbgies anq,methods(ig a "Center for As%essment‘Tutgring §gdh " -
* 2

t -
Enrichment Resources" (CATER). !

Evaluation results from the TVI courses are presented as instrumental and
consequential evidence of the impact of.project. Procedures in‘both projects
are outlined. A report of progress in the NSF project ~concludes the paper. " ,

It should be clearly s;ated‘af the outset, that there was never’any attempt
. . . - e . ’
to conduct rigorous, experimental research. The participants in the projects

>

were {are) well awére of the myriad other factors which influenced {(or will in-

fluence) the students involved. Of primary importance is the fact that, in no

»
* A

case, did the intervention attempt to replace one kind of instruction with another.

"The.~object was to provide students with additional services and learning opportu-

-

nities. In ifs simplest form, the TVI project did nothing more than motivate

students to-spend more “time-on-task" and this, in itself, was oeneficial. It is
" hoped that in the NSF project, more influence can be exerted and more change -,

<

A

attributed directly to the instructional sﬁrateé'es and materials. Data from this

project will not be available for some time, however.
~ 1
The report is presented in generally.informal style. Specifics and technicatl

L]

details are available on request. Further NSF reports are, of course, forthcoming. ”
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A Pllct Preject in Ca?cu]us 10 150

Nw’"jx The Tutored- Vvdeotaped Instructzon{bTVI) proaact was a Joxnt effort of

the Department of Nathemattcs and the Off?ce of Learn1ng Resources at Northeastern
‘galverswty* The project adopted procedures used at Stanford Unﬁversaty and,Massa-
chusetts Institute . Techno?ogy 1n the 1nstruct10n of engineering students.
(wabons Kfﬁ;heioe & Down 19775 Lynch, 1977) At these schools, reguiarly

\schedu?ed classes were v1aeo taped and the tapes were played back later by a

+ ¥

f tutor who started and stopped tapes on request, answered student questions, and

' dea}t w1th student prob?ems At Stanford and M.{$T., courses were for 1n-serv1ce

professionals away frdm campus. At M. I T., tapes were used to resolve prcbléms
»

- ——

arising in ]arge-enre]]ment (300 student) Tectures.

-

A primary reason for the use of TI at Northeastern was that it providéd

otherwise unava}iable aSS1stance to first-year students begann1ng their studies

M) *

+n June. The eng!neerwng calbulus sequence 10:150 - 10:152 eovers a‘ﬂpli acadamlc

I

“year and students who begzn in the‘Summer quarter do not have access to a depart-

mentally sponsored "Math WOrkshoﬁf which is available in the Fall, Wiﬁter, and -

Spring quarters. e . . B

‘ A iecond reason for.unﬁeftaking the project was that, in %aping the ca?—(ﬂ
éu]us classes, a bank of materials would be created which could supplement in~
struction fg,otgé% situations: 1}‘TA and -tutor trainees cou&dwiiew &apes'bf a
senior instructor an&‘extréct coptentt and instructionalaapprgaches; 2).ca1cu1ﬁs
students)cculd @ctess the;tapes out of class to review specific concepts [each
tape was accompanied by a*time/topic log]; and 3) a set of tabes covering .basic
concepts and priﬂCiﬂﬂ@s -could be edited for c?assroo%éése

It was decided that a senior instructor of outstandvng reputation should
.teach the calculus sequence. Prof. Holland Filgo, whesejexperwence,1nc1ude£ ‘
televised instruction, was invited to be the‘instructo%. An experienced tutor’
was also necessary:~ Mr. Ahmad Khashan, a graduate student in mathematics was

v
Ny

assigned the tutor's position. . . .

<

*

~
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Project prceed%res were strazghtforward fach class was videotaped in the
c?essroom, the ;uto§.;ttendzng end makxng notes of the topacs "discussed and the t1mes
of the discussion, Videotapes and topic logs were 1mmed1ate1y avaw]ab?e for the tu~
tor's ese in nearby rooms. After thzs initial post-e}ass session, v:deetapes\and

—

logs were copied and put on f11e wzthxn 24 hours. Qne set of tapes and logs was

kept in the tutoring room, the secdnd in ta Learn:ng Resources Center for "access
by 1nd1vadua? students '

_During the summer term and at its conclusion, various data co?]ect1on methods
and 1nstruments were used Included in the. evaluat1en were 1nterv1ews, a locally de- -
veloped survey, the Adgectwve Ratzng Scale (Kelly et. al. "1976), and narrative reports
The appendices here, hoid some results from the 10:150 evaluation. 'The local survey
results indfcate*satisfactiog with the quality of the course and the TVI assistance.
Regular, informal interviews with students provided eimi?ér‘yesults. Question asking
ﬁabits changéd s]ightly, the extra assistance causing students to question less in
clesswt‘Student\reporte here coincide with the {nstructor‘s narrative report of
fewer questions-in c1ass The Adaeetzve Rating Scale followed pattevns seen in

previous adm1nwstratzons at Northeastern Unxverszty (Theall, }978) w1th an even

heavier than -usual oraentatzon toward the perceived practicality of the courses

scale mean was 1. 93 on a 4- po1nt scale w1th a?pha reliability of .944 while

~»

the usual mean Tor tnis scale has been above 2.0. The 1nstruetor and tutor were
satisfied ;1th the results of the aw?ot project and wanted to cont1nue with the
next ' course in the sequence. Grades of students in the course were favorably
distributed w?th respect to pfevious courses and a test-retest oet}en seemed

(in conjunction with Math Lab activities) to have helped students. Of particular
interest in the appendix which holds test-retest infOrmatieﬁ\ﬁé'the “performance
of selected individﬁa?s“ sheet. As shown, in oniy two cases were retest per-
formances worse than the original but these were the only cases where the Math

Lab was not used in preparation‘for the retest. The tutor's narrative notes

-
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the regular correlation of Math Lab attendance with enhancéd performance. Even

A

if learning was a function\of more, guided 9time—on—task“, the;iiiiigures in-

volved seem to have had a pos:txve effect.\ A report of evalug 1oa’da§§‘was

presented in September 1978 and the decision was made to cont1 e the TVI

- N

project in the Fall semester.

Ca]culus 10:151 . ' _ . o w C

In- the Fa}} 78 tng:)TVI act1v1t1es were expanded The second course in

~

the engineering ca?cu}us sequence (10:151) was video-taped and the summer video-
tapes gére used with two new sections of }0:150‘ Professor Fiigo taught one
section each of 10:150 and 10:151, Mr. Khashan provided tutoring-for 10:150 at
Boston and Burlington campuses, and anotﬁer~}utor aésiSted in Prof. Fi?go‘s
10:151 section. Procedures werekgenerally similar to those used in the summer
session. |

N\ ~

"A unique feature,of Prof. Filgo's classes was the cont{ndéiion of the test-

retest option used in conjunction with tutoring. The object of the option was
early diagnosis and corréction of difficulties. Each test had ;wo equivalent
forms. The 1nstructor carefu]ly corrected test 1 and noted-weak areas. Any
student could retest but attendance at the “Math Lab“ was strcng]y\&jpcmmended
Students who-failed the first test cou}d‘not retest unless they had attended

the "Math Lab". The retest option was quite successful. Of the 177 retesij in
10:150 — 10:1%2, 8?% resulfed in higné; grades. Of the remaining retests, 7%
showed equivalent pe@formance and*9% résﬁlted in lower grades. Through the series
of tests; retest performance was~bes§:f0r\those students who regularly used the.

"Math Lab".

L

/ In the Fall 1978 term, evaluation activities were_ also broadened. "In

) : ‘ -~
addition to student attitude, opinion, and performance data for participating ‘ N\7

-

classes, an attempt was made to de}ermzne factors 1mportant to student performance,
A,
and all data was also collected from three NON-TVI math classes. The purpose of

the NON-TVI data collection was more informational than comparative. No hypotheses

1]
‘~1

N
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were generated about the effects of TVI or its relatﬁonéhips to student attitude
or. pgrformance@ Nezther were assumptzons made about the superxorwty of one for-

!

mat_over the other. As a result of the 1n1t1a1 evaluation, the foi]owiﬂg ques—

tions were considered: \ ‘ | ) X

1. Are student attitudes similar in chcépt‘andﬁsirength to those
found in the init?a{ evaluation? ', \ .

2. Do students in TVI courses attribute their performance to the

- same factors as do students in NON-TVL cdurSes°

~ 3. Are there differences in student 0§3n10ns about 1nstructwon in
<Y
(A

-

. TVI and NON-TVI courses? ‘
4. Nhat are student attitudes about TVI and thewr tutorsV

5. What jis the student estimate of the value of the VI format?

6. Are there any relationships between TVI and overall student s

N »

) performance {as shown by course grades)? [ .

-

From the initial evaluation and a review of evaluative }iterature,’éhe

-

following patterns were ant1c1pated \ . \ .

1. Senwor instructors would receive the most favorablg student ratangs ¥
2. Students would con61der their own effort and ability as the most
impcréant factorsain their performance. |
3. Many students in TVI courses would credit tutoring with having
raised their grade. ' ]
‘ \ 4. Tutors would receive good student ratings and videotape alone would
be considered only marginally helpful.
5. The distribution of grades in TVI courses, would be skewed toward
the 'A' end Th comparison with past NON-TVI courses.
6. Students would be oriented toward the'p.ractical aspect:of their
experience and consider it to be very.worthwhile but.w0uiﬁ not
.

rate its intellectual appeal as highly.

7. A high percentagé of retest scores would show improvement.

1 A

!
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The anticipated patterns were confirmed. Senior instructors were more
highly raged than TAs or junior instructors (tutors are npot inc]uged in this
statement). The “combined" data presented 1atef in this report ££us give an
overall picture, and %o%parisons of TVI and NON-TVI should not be made using
this data.. Individual instructor's ratings varied considerably and this var-
iance clouds such comparisons. 6n Ehe whole, ratings of instruction indicéte
a high degree\bf student satisfaction in the engin®ring ca1éd§us 10:150 and_
10:15] courses.. In fact, it is suspected that some of the effect of the TVI
format was lost due to the generally high quality of instructiont~In other
words, the better the instryction, the less the need for assistance aﬁd the
closer the\faﬁihgs of studen£s in TWI and'NON-TVI groups . |

Both tutors were highly rqteq in their tutoring roles. Though indi-
vidual data are hot pfesen d, ithhould‘Se noted that the Burlington students
gave Mr. Khashan excepéioga?ly high r!!ing% and it wa§¥th£OUQh their efforts
and insistence that Mr. Khashan continued in the tutqring role during the sub-

. Sequent quarter. In all tutored classes, students who used the sérvices cred-
Jited tutofgng-with having positive}y;affected their grades (see Item # 3? in
the “combined data o% TVI classes" appendix). Videolépes alone were not con-

-

Sidered very useful.

" The attitudes of students and their attributions followed the expected

pattern. Students placed a high value on, and were well satisfied with the

\
practical aspects (the "worth") of their courses. They did not rate the in-

tellectual appeal (the."interest") of the courses as highly, but there was no

reason to expect such a rating. The coursesawere considered to be of averisg

difficulty. Both TVI and NON-TVI students consjdered their effort and ability

‘to be the.most important factors inf}uencingitheir performance and both~groups )

t

were in general agreement about the relative importance of the other, related

* factors.

A

TR}
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The grade distributions in Prof. Filgo's classes were‘skewed toward the

'‘A' end of the grading scale. Average student performance (as judéed by course
grade comparisoeé) was higher in these classes than in all but one o@her 10:150 -

10:151 class since the Winter 1976 quarter. Common final exams are used in the
~ ./

| 30:150—5?—5§?sequence,vthug some eontfol can be said to exist over the pdks?b%l-‘

| ity of e?eggeé beieg~graded.on Qifferent criteria. The retest option allowed
‘mene studenis thelopsaktunity for improviné érades. 0f the 177 retests taken,
149 resulted in higher grades, 12 in similar grades, 1o in Tower grades. Atten-

dance;ae "Math Labs" was again related to improved scores.

) ‘fina3 note ehouId be inserted about Math Lab attendance. Although the,
1estructor and deve}ppment personnel were somewhat disappcinte& by the_ frequency
of students' use of the service, an'interesting comparison can be made. During
the” 10 week 10:150 sequence: some 120 contact hours of tutoring were reco;ﬁed:
this service was.provided enly for.the 24 students in the 10:150 group. Buring
a previoys qeefier, whefi a departmental?y offered, drop-in-type, "math workshop"
service was ava 1ab1e to all students taking math, <)ghe number of contact hours
was on?y 90 The retest Opthﬂ and the relevance to 10:150 performance are
conswdered to be the major reasons for greater attendance in the Math Lab.

" conclusions about 10:151

There seems enough information available to answer the gflestions posed
earlier. Student attitudes toward instruction appear to be consistent and, pos-

1

itive in bdth*TVI and NON-TVI courses. Likewise, attj}udes about the ‘tutors
or rather than the tech-

and‘tutOring are positf&e ;ith the emehasis on the tu
nology. The oyerall e%fect of the TVI format on grades seems poeitive but that
‘effect is seen as a function of diagnosis and correction through both tutorihg

and the retesting option. It is felt that neither tutoringinor fetestiggvggu}d,
alone, account for such grade i;prevement‘ |

Calculus 10:152

| ' -
The third course in_the calculus sequence, 10:152 was videotaped in the

\‘l‘ . i!}
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- same manner as its predecessors. Again, Professor Filgo was instructor and Mr.

AN

Khashan was tutor. Class procedures., retesting, and "Math Lab" activities were®

similar to those in p?evibus courses. End-of-course evaluation was similar in

3

that a survey, the Adjectzve Ratzng Scale and attr}but}nn questzoos were used

but in this case no comparative Qroups were surveyed. Thqs dec1svon was made
b > : " - . » » - - ‘.
because the primary concern was wwth continued student satlsfactaon and progress

rather than Proving the 3uperior1ty of one method over another Evidence from

#

the 10: ]53 evaluation had a?ready sugges ted genera?)y high quai}ty of 1nstruct10n

*

by persons in the calculus sequence and the TVI project was Oniy a part df‘the

overall instructional treatment. It was expected, in 10: 152, that patthns of.

-

responses would be similar to thQ§8 from other evaluatlons These expectations e

were borne out. Appendzces to thzs repovt include the 10:152 survey, Adgectnve

Ratwng Sca}e and attr1button items as well aigz:%ggéyfor cros;-pOurSe compari-

e

sons. As before, students reported satisfactiedf With thé course and with TVI;
were orienteditp, and thought’highiy of thé practikq} value of*the course; and
attributed their performance lérgely to their o&n effort and §biii£yi The Ad-
jective Rating Scale results show, for tﬁe first tim;, a distjnﬁtion between

the positive and negative aspects of “worth" ra distinction found in the original
factor strurture of the instrument. Grades ;ere distributed along expected lines,
with a high percentage of 'B's (42%) and no 'D' or ‘F! grédes. An interesting
change in attributions 1s seen with respect to t?e rankinqsoof the insiructor's~‘

personality and teaching ability. Perhaps as a function of increased self con-

fidence or the fact that assistance was available, the TVI students ranked in-

structors contributions as’less important than did NON»TVI‘s{udents, Beyond
this, the 10:152 students considered personal fluctuations of mood, condition,
etc. andhcburse design as more important than the instructor's teaching ability.
Given the high ratings received by*the instructor and thus the removal of the
possab111ty that students had no choice but to be self rel:ant, an 1nterest1ng

posswbi}sty is that conf1dence in se?f may be enhanced by special ass1sbance

#“ —Z_L

g
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fprograms which, through prOvaswon of - succgzsggﬁ experieﬁceé,‘ai?OW‘ear}ier de-

AR N

- ve]opment/maturation. o | S
Summarz ) N ) . ‘. * PO .
‘x ~ In general, it is felt that the TVI program had a positive impact: The_

>
» >

cost-effeéctiveness of the péoqram'#as not addressed in the original evaluation
betause some proposed uses of the vzdeotapes had not been implemented. Present

data 1nd3c=te that TVI may help in retaanxng students-who would not otherwase

A

-

be able to continue in thelr academic programs. The retention of only a few

~

- . such students would return the costs of the service. With the accep@ance of »
the 'NSF broposal which is dis;Uséed in the next section, the question qf TVI

cost-effectiveness pecame essentially uhimpoftant‘. The experience gained

LY

o ) * .
in TVI and the existence of the three-course set of videotapes make TVI well -

. .
s ¥

. L Worth the expenge. 1In fact the only direct costs for TVI included addvtaonai
. . «Q

videotapé pwrchase and partial release “time for 0ne=3nstructor Tutoring pos- - @

itions would havgﬁbeen assvgned rﬁgardless and Office of Learnunq Resources

¥

. staff and serviges were essentxa]ﬂy within exzstlng budgets.

?

EXPANDIHG THE TVI' CONCEPT | .

Though TV was-effective, reports of suc%ess with more compiex technol-

-

egwes (Bonﬁ JQ/S Bowles, 1977; Brandt, “1979; Daly, Dunn, & Huntert}19 775

> W

Dowd, ?977)~prompte8 the development of a proposa] to the Natienal Science

Foundation for the creation of a program eﬁbandzng ‘the TVI experience inte a

¥

multiple techno}ogy 1nﬂuruct10na? sysgem uswng tutoring, comouters and tele-

F

vison as primary vehicles for special instruction in calculus and pre-calculus
- . oy

courses.

AY

There were four problems of primary concern in these courses: ;

1. Faculty who teach in large-enrollment, service courses cannot provide

N ™

R 3
individual attention to those students who need assistance. This in- -\

X

cludes students with minimal preparation as well 3s advanced students.

~

2. In sequences such as pre-calculus and calculus, no time exists to dem-

1

onstrate the application of @athematics to the specié?ty areas of the

N > ~ N AT B ~ T N
. r w
: N . ) [N . . . bl . .
NN N . * | » a0
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students or to prov1de exerczse/oractace in these areas$ Opporiuni

»

ities for anterdzsc:piwnary exchange,are thus reduced #nd conceptuai

¥ Ty

- d}ff}cuitwes often arase when students attempt to make the transztzon

from‘the abstract mafhematﬁtai principle to the concrete enggneerxng{~

-
A * - N

3§ , 'scaeﬁce probiem B - o k N ;; < o . i
3. The prob!ems of underpreparatzon and reduced aVa13ab3e facu}ty t:me\ L }/r =
. L ; . o/,
\ {'. cause more and more 3nstructzona1 responsab:lzty to fa]! .on tutorsl
) - ) R
. . _and/or teach}ﬂg ass&stants.‘\Xhese persons are cbosén because of )
IR Yo ’

demonspaated ability 1n the subaect area - a paramount ccns1dera-

. tion - but thezr content expertise does not guarantee their peda-

—~

‘f gogwca? effwcacy Thezr repertoyre of 1n§truct10nal strateg:es
fis often limited and they do‘nbt haye easy access “to 3nstruct30n§1

U * "". “ > - " X > - * ) - » )‘ | ) .
aids and/or assistance. "As such,-they are most 1imited in the area

* N N -
*

)  where the greatest problems ekist:‘the instruction of;beginniﬁg T
> )  students who are having difficulty in mathematics;

4. The needs of advaéced students are often overlooked. These students

~

N " must have access to faculty if they are to be providéd with enrich-
. . N h . ‘ N

ment materials“aﬁdXOr chﬁﬁ}eaging projéits. In the situation where
faculty fime is at a premium it is often jmpossibie tovwcrk with |

advanced undergraduate students. .
N ! ) ‘ ]
. In order to address these problems, a Center for Assessment, Tutoring, and

»

_Enrichment Resources Lt‘A.T.E.R.) was proposed and the following objectives were

~

. estab]1shed o
1. To des%gn or. adapt - 35 "drill-and-practice"” units covering the

N . major topics in each of the five courses, and to make these units N
N > - . N

available to students for individualized instruction by means of the

computer. ) .

r N

S U *

.
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ing pages. - L . N

~

Togproduce on v3deotape fave {5) 1ectures by Engzneering facu]ty §?

csn&ernzng applzcatwons of calcu3us to their dasC}plxnes, and
%

to 3nterface these with spec1a1 pract}ce problems made avax?ab]e

- on the computer. o ; e L \ >

¥
»

- R C e

neerang-calcuius sequence xnto the aroposed 1nd1v1dua31zed instruc~

- -»

twon’“drwl?-aﬁd practzce“ exercases on the gomputer‘ ’ oot
4, To use the computer for the dzagpbstlc and p?acement tests adm:n-
N . @
~xstered to all freshmen in the summer and fall. ) ’E:ig'

1

5. To use~v1deotapes of claserOm 1nstruc$10n by experienCﬁd facu)ty

T L to ?mﬁrcve the 3nstructzona3 skills of graduate teach:ng a351stants

?
- . A N R 1

and\tutors‘ ‘ , o . .. -
* N 1 N ¥

¥ The timetable for imp]gmentiﬁg the project is displayed on the follow-

A
-

‘¥

¥ T

+ » NS

3. To antegrate the exxstmng V1deotapes oﬁ\the entire freshman enga-\\\\\‘
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S - TIMETABLE OF PROJECT ACTIVITIRS,
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TIHE I o o £v£nr, | - R

»

. Summer 1979 Purchase and Installatlon of Software .
. - - Miessonwriter" comyuter package from Dr.. John De Ford BniVQrsity o
. of Utah ‘ R . S
“Course Management'! computer packagg from Or. Kenneth L. Bowies s
Unlversity 'of Callfornla, San Dlego o S
. "Graphlcal Characterlitics of Functions, "Appllcat!on of RO
. [ . Calculus to the Deslgn of. thg Dlesel: £nginc,” videotapes B
. . a from Or., Antbony {. Peressinl, Unlversity. of 11linols . |
N A “tpursewrlter“ computer package from Dr, Alfrad H. Bork, L
- © Universlty of Californja, Irvine . ST f“ﬁWJ)? P !1;
S : "Englineering Calculis for Hlnoritvf§tuddﬁts,y‘computer testlng ERY. o
" package from Dr. Gregary Ham!iton, Nrchigan State, Universlty /S

+ A

By Purchase of Equ!pment

Terak. Corporation Hodel 8510A microcomputer (ﬁ)
Videocassette Player (2) .

. N £ 79" Television. {2) . ;' :7§§ls~b‘ K o * 1 \;t e
- Videotape Controller (2) Sy ;g e :
- Study Carrels’® . 4

* ) * .ff
X ', . Constructloh of Phys;cai Facii)ty (conve?t cxisting c!assroom)

* -
«

-—‘

Emp loy Comgpter Programmer

2

-

Fall 1979 bevelopment of Drill-and-Practlce Unlts: )
Pre-Calculus Course 10.144, *Addicion audd&ugiract!on of Po!ynom!ais“
. - . ¢ 100145, “Sglution of Quadratic Equatlons™
Ca\culus Course 10,150, “Functisna.and Crapha" RN
- . 10.151, “Area Under a Curve' :

~ o 10.152, ”Incagrntion Techniques: Subatitution”

Videotape/Computer Applicatlon Unles .

“Applications of Problems Solved Using/ Hax-Hin Theory In the
Calculus of Ong Varlable' . \

A

..,
¥
’ .
ﬁ-“
.y
ol L

L]
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Vinter 1980 ~

;Sp?iqg;lﬂﬂo

©Fall 1979
2 {continued)” ’

TIMﬁIABLR OF”‘SOJECT AGTIVITIBS

E‘:ENT

-
~

+

Classroom Vidcotapgs. Review, Edit and Cross‘Reference ixisting Lectures - -

1&' “: .

tonstructiqn of Pbysica! Facility (convert exlstlng classroom s??ce)

-~
At

\ Train!ng of Professors Br!dger and €laflin In Usa of “taursewrlter"
“and “Lessqnwrlter“ Software

[ N *

e

-

~

-

10.150,
o 10.1561,
e e ¢ 10.152,

Videotape/Computer Applicatlons. Unlts

*

~

.
LY -~

~—
N

Deve!opment of Dr!il*a Practice Unlts: o ‘ T ‘_ e
Pre-Calculus Course 105344, "Multiplication-andi Division of Polynomialyﬂ"g‘:\“
) . ~ 10, MWk, “Speclal Products and Factoring 1" ‘

10. !hS, “Graphs of Linear and Quadratic EquationS*
Ca\culus Course 10.1507 *'Elementary Limlts of Algebralc, Functlons®

1

YSlopes of Lines and Linear £quations" ‘
"Wolumes by Sllcing's
"lntegration Technlques: 8y Parts*

"Sclentiflc Applications of Related Rates Problems’

Classroom Videotapes: Review, Edlt and Cross Referancc Eﬁistihg-tactures

Construction of Physical Facillty

Supervision of Programming Activity

-

Evaluvation

N

Bevelopmcnt 0f Dridl-and-Practice Unlte:

Pre-Calculus Course 10.144,
10. !ﬁS.
10. 145,
Calcu!us Course 10.150,
10.15%,

10151,

10.152,

>

~
.

"Speciad sroducts and Factoring 11" R
"Simple Vord Problems®

"Llnear Systems In Two and Threa Unknowns
perivatives of Polynomlals® .

‘Word Problems*!
"Wolumes Using Cylindrical Shells“
Pintegration Technlques: Trigonometric Substlitutions

A

16
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~- ! . » 2 . * :“a* - N ) :
: . '/ TIMETADLE OF PROJECT’ACTIVITIES - .
.ol Event R 4
'S e ‘ ;E : ‘: » :; . ;‘; . /
- TIME > $, ] R N e /
: : ) ’ ! Y ! ’ . VA /

' Spring 1980  -VideotapefComputer Apg&ication Unita ‘ : ) A
(continued) ¥ “Applicncion of ?eputn?}e Differe' ial Equations to ienl‘Udrld°Pro lemas -

~

. \ .Design diagnoatic'teug}ng pragrnm for nll freahmen R e
. Clnesrocm Videotﬁpaa' Reﬁieu. Rdit and Croas-Refetence Exigping LEyEurenr B
Yo f . . + A A - f '» ’ ’
Evaluntion S N ; © O F SR 4 //{ o,
g / .. . - - R R - " , 3 .
* . . ' ”/ .

Summer 1980 - DQVQlapment of Drill—and—?rnctice Unite: ’ ’ ‘ Jy jé// - o
. Pre—Calculus Course 10.144, “Addition and Subtractio& of igebr A, Fr#ctions“
. ° *10.145, "Angleg nnd Theix‘Measurement™ .
Calcylns Courae 10.150, "Vse of the Proguct “aand Quotient g eg®
110.151, “Logarithmic Pygnctions” -/ i

o \f 10.152, “Integration Fechniquesy f%artiak‘? actions®™.
° IS 10.152, “Integratio jT&c\niquey' Power “anfl Products of
- Trigonoietric Functions"“
\ ~ .

r

Ea;abliﬂh manggement procedares‘j?& Cy @T;E.R. fncility

\ & R / oL NI
ff N N /f N ) S N 2
“Hathematics faculty horkahopa)ﬁg uﬂgfof C.A.T-E.R. facility v

P

’irain tutors and C.A.T.E.R. ;tqug* ) |
»s ) '\‘ T B
Purchaﬂe of Kqulpmanc §

Terak Corporation Mbdel’ dgiﬁh microcomputer (&)
Videocnssette Pla) (Zf

, 9" Television (2 .f £ . "
Videotape Coatr ler,{Z)

Terak Proccor Ferminal w,
2

»

.g,:' ’1

gt

B gac s 7 TP

Evaluation -
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& o

- . v
xf v R - . - TIMETABLE OF PROJECT ACTIVITIES \ |
TIHE o . | ] _EVENT. o
/ Fall 1980 » * Development of 'Dri)l-and- Pract)cp Unlts: :
4 (25% of all* Pre-Calculus: Course 10. Wk, "Multiplication and Division of Algebraic Fractions“
" freshmen engin- o 10. 145, “pefinition of Trigonometric Functlons: Speclal Ang!e
ecring students Cai;u!us Course 10.150, “'Graphs of Trigonometric Functions®
use C.A.T.E.R. 10. lSJ‘\"Exponentlai Functlons®
~ faclidey, 225 T 10,182, ""Polar Coordinates!
students) ‘ N - L e .
- o . Videotape/Computer App!lcatiens Unlts . .

“Application of integration to Problems' !nvolving WOrk Pressure and
Center of Mass® » .

. \ !mp!émipx, Fleld-test and Revlse Programs
- v R ) N : ) -

oo ~ Hanagement of C.A.T.E.R. Faclllity and Development of icstructiona! Materials

t

Eva}uat!on' . . . . R . )
- ) o
Vinter 198) Development of Dritl-and- Pract!ce Units | e LN
(50%"of all  Pre-talculus Course 10144, MRules of Exponents“ . » :
. freshmen \ - 10, lhs, Yinverse Functjong’ “
. englineering Calculus Course 10.150, “The Chaln Rule ' i
. students use 10.151, "“Trigonometric functions® o
C.A.T.E.R. 52, “"Taylor Serles*
facillity, / " \ T

450 students) Video/Computer Appl!cat!os Units
N _ “Planetary Motion"

Evaluation

i



- . T ) L R SR
\ \ . TIMETABLE. OF PROJECT ACTIVITIES

TIME , : ‘ B EVENT
~ Spring 1981 Development of\Dr{}l-knd~Practice Unitse - ‘
(75% of all  Pre-Calculus Course 10.144, “Solution of Linear Equations®

- freshmen engl-~’ . 10.145, "Inequalities and Absolute. Values"
‘ngqering mathe—~ Calculua Course 10.150, "Curve Sketching Uaing Derivacives" ° \ .
tics studenta o 10.151, "Iaverse Trigonometrié- Functions’' - s
use C.A.T.E.R. \ . 10.152 ~“Indeterminace Forms"" \
- facility, 675 ‘ ‘ . N y
students) Video/Computer Applicationa Unita: ‘ . =t )
g ‘ “Editing and Revision“ . : . \ SR

¢ Nqnngement of CAA.T.E.R." Pacillty and Development of Inatructional Hateriala 7

N i‘ . \ . . [N ) -
Evaluation . St ‘ : :

N \ =
* N N E X

. Summer 1981 Revise Drill-and~Practice and Video/Computer ApplicntiOna Unita Baaed on .
{100% of\all Evaluation Datn

freshman engi- »

ne2ring mache— Horkshop for faculty from nther departments and colleges on C. A T.E. R~ facility
© mwacles stu-

s

dents use | S = N
C.A.T.E.R, Purchase of ¥quipment. * e RS
faciliey, Terak. Corporation Model 85104 microcomputer (2) -
900 \ ) : ' .
students) - Evaluation . . ~ e - ‘
Fall 1981 Rgvise Drill-and Pracrice and VideofComputer Applications Unita Based on
(100X of all . Evaluation Data .
freahman engi- \
- x?neering mathe—- Workshop for fnculty from other departmenta and colleges on C.A.T,.E.R. facility
*e matice stu- . : _
- ¥4 dents use N ) ‘ .
oo, T, E.R . Evaluation A ‘ ’

STRnedlicy, y
900 students)

uil
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\ \ NN TIMETABLE OF PROJECT ACTIVITIES

_TIHE | e évsar

v N

Winter | _382 ~ Revise Dril)-and- Pract!ce and VJdeo/Com uter A llcattons u ! s B

{100% of al). £va!uat!0n Data : N . P °P ne ot ased on \ : -
freshman en- . o . s, o '
‘glnecring workshops for faﬂulty from oiher ggparnmentsland cﬁliegés.éﬁ’tgA.T.E.R\ fac!i!ty
-mathematlcs \ o ; K \ . - \

students use \ . o \ ~ B '

C.A.T.E. R. Evaldation

fgc!31€v ‘500 L A 3o
students) . . S

-
» ; A
N PR . -

§prin9k398f Revise Orill-and-Practice and Video/ﬁomputer Appl!cations Units aased on

{100% of all Evaluatlon Data
freshman en- ' .

glneering - Workshops for~faculty from other departments and colleges on C.A.T.E.R. factilvy
mathematlcs . ) \ . T o
students use : . N \ \ )
C.A.T.E.R. Eva]uatlcn : e \ . )
Jactiiuy, 300 ’ ~ ) S
students) Smeatlve eva}uat!on report Ty

Plan for program contlnuaglion ~ <
E x

»

201
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. \ Organizationally, the project had three major components: 1) instructional
development and evaluation along with facilities design and administration were
. 1 R \
under~the Office of Learning Resources; 2) math curriculum content and programming

wene under mathematxcs departneﬂt and 3) englnenrwn? Tacu]ty were respcn\ab}e for

tontent in the “applzcatlons“ units. -The organ}zatwon is outlined in Figure 1.

r Y

Staff tipe*was distributed as follows: \ L ; ‘
a "+ TABLE 1.  DISTRIBUTION OF STAFF TIME -
CSummer - 0 Summer | Summer ‘
- 1979 9/79-6/80 1980 '9/80-6/81 1981 1/81-6/82
-Project Director . T16% 113 16% % 6% 1%
T 6% v 93% 0% ¢+ 33% 0% 333
» | 0% 221 220 . 22% 0% 0%
Math Faculty 0% 3 03 332 o0 03
~ oy Conx 3w 0% 03 0%
Programmer © 100% 1005 100%  100% 0% . 0%
OLR Director . Y 10%  °  10% 10% . 10%, 5% 5%
Evaluator | 0% Cony 22y 22% - 33% . 33%
_Instruct. Designer 0% A R "0y RE 5% 5%
.~ Engineering i;§u1ty 0% 1% 0% 11% 0% b%,

~—a,

Expected Benefits

The five pre-calculus and calculus mathematics courses affeﬂted by this pré-
gram are central to the development of over nine hundred (900} engineering students
sach year. At the present tfﬁe a Earge.number of these students are handiéﬁpped by
poor mathemétics preparation. Because of the number®of Students and other demahds
on thelr time, f%cu1ty.cannot'give these students sufficient indiviéual attention.
The majority of 'such students suffer not only in their mathematxcs classes, but in
other .related fields, particularly physwcs and themwstry, in which the application
of ca}cﬁ?us is expected. The software sivé?opment and computeﬁ~assﬁsted instruction
facility would make 3t.poss§b1e for individual‘students té test tneir undérstanding
of subject mat%er, unit by unit, and togobtainksupplementa? instruction, either ini’
the form of special videocassettes or tu£ors. .

Q
7 ‘ D
JAc Provided by ERIC ’v “{

11]
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: FIGURE 3 o
N.S.F. “"CAUSE" - “C.A.T.E.R." QRGANIZATION
*" PROJECT DIRECTOR. ‘ y ’
b . Y e . . . ' o e
. |oir prReECcTOR  * TV/TA PRE-CALCULUS: | . INSTRUCTIONAL PARTICIPATING
' CONTENT ° & CALCULUS PROGRAMMING  ° FACULTY
B COORDINATOR | COORDINATOR COORDINATOR ' FROM
{ EvALUATOR | * INSTRUCTIONAL - | ki ig;ig@“mq
A DEVELOPMENT & {_AREAS, -
\ ﬁggﬁgggﬁgn ~ TUTORS' CHIEF .
"C.A.T.E.R." — . \‘ PROGRAMMER
INSTALLATION . ‘ ‘
N . 1 -~ _.)
HEDIA - .
| ‘ PRODUCTION ‘ ‘s'rﬁmr |
"C.A.T.E.R.* | STAFF * PROGRAMMING
OPERATIONS ~ COORDINATOR - .
A . b \ . :
) TV ’
. "C.A.T.E.R.Y TECUNICAL . :
‘ STAFF STAFF : - o
; ‘ . - - — e — - :
OLR PERSONNEL MATH  DEPARTMENT PERSONNEL COLLEGE OF
. ‘ . ENGINEERING
- PERSONNEL
. . poes
N N
25

L]
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The existence of such computer assisted learning centers on campus is &
predictable deve}Opment in higher educatioa Accovdang to 80w1es (1977 ] the cost

to own and operate a microcomputer su1tab1e for computer baged 1nsbructson amounts

3

to roughly $0.50 0 31.00 per hour pf use (depending on volume). The falling equip-

ment .prices mean that the hourly cost will fall to roughly $G.}Q per hour by the

+

. . ' . - S -
eariy 1980 . Bowles concludes that with such. companxes~as fexas Instruments

-+

enterwng the microcomputer market “the cost of equzpment in ten years wxll be S0 .
low that the essential issues regarding the use ;f computers for instruction will
@e pqre]y organizational. vaen %ﬁe number of students in this project, the only .-
cost-effective a?terqgtives invo}ve‘the use of technology. Furthgrmb%é, since a

primary goa? is to st%engtheh the students' grasp of important mathematical pro-

< cedures, an interactive technology must be used. The computer ideally suits these

~

%

réquirements.
The' NSF/CAUSE project will serve as a vanguard for the instructional use

>

_ of the computer on the Northeastern Univeésity campus. If successful, the project's
driil-and- practzce, record-keeping, ~and ;%éeotape apn}lcatxons procedures would
spread to other ?arge servicg courses, particularly in the physica1 and biological
sciences. While the proposed facility was designed primarily fo servicekthe nine
hundred (900) students in five freshman‘engineering mathematics courses, it could

eventually service other courses and departments, and could be expangéd to include

more terminais. Of particular intergst in this project is the application of com-

A

puters to assist not supplant, classroom instruction.s No technologies in the past

* have bro;eﬁ‘fhemﬁe}ves the eéuiva1entfof effective classroom instruction. The com-
puter bere s inter%aced with another powerfui technology, te?ev{sion: The combina-
tion of these two. technologies overcomes deficits of each one individually. The
computer lacks the visual and agditory stimuli of television, not to mention the
advantages of motion. Television however, lacks the interactive branching and

record-keeping capabilities of the computer. Eventually the videocassette will

be replaced by the videodisc, which will greatly increéase the power of this com-

Q N

1



“puter/video interface. Also included ig thi; project is the tutor, both in tne .
role of small-group instructor for tﬁtored.vidéotape instruction and in the con- .
ventional role of individualized tutoring. Determining the extent to which the

‘ ~§*tut0%s can manage and utilize the powerfui\tecnno}ogies at their disposal may be
one of the most practical outcomes of‘tﬁe project. 'Additionally, the potential
£X1sts to undertake ‘research of & more rzqﬁgpus nature, Quest1ons related to

v

math anxwety“, motzvataon attribution theory, ‘cognitive style, and other con-

.Structs can be addressed in the proces§;of testing and~imp?ementing\the program.

: 2 o \
The development of generalizable software (2g.: CAI units on problem solving,

“u

heuristics, exploratory rather than didactic lessons, etc.} is also a distinct

e . . ' R I
possibility. R . . -
’ LY . " - .

. . - i . v’
Progress to Bate ) B

-y

This.section briefly outlines events and accomplishments in the NSF -

- .
i"h

Ld

"C.ALT.E.R." prof@éi» Categories of activities are isolated for simplicity's

sake. N

a

1. Hardware/system software are presently operating on a limited-basis. ~ s
< . d. N k. - ‘ o
k »

. Four TERAK cggfuters are in use and3‘§££@? an initia] period of technical-pro- N

blems, are operating reliably. Perhaps the major”de?ay\to date has'been with
system- software. Originally, it was planned to use_thi “Lessonwriter" (Brandt, 1979)
1979} language from the University of Utah. The "Coursewriter".language (Bowles,

1977)-fr0m"Universitv of California at San Diego was considered as a suppiement for

*

specwa] needs in (for example) course admanxstrat1on y\Both Ianguages are "PASCAL"
derivatives. Because of the h1gh]y interaltive nature of the }essons planned '

here, the usefulness of the two derivative languages was unexpectedly limited.

[

At present, authors are generating lessons on Qaper and programmers are enteriing

these lessons into the system in “PASCAL". Simultaneously, specza] saftware 1S

being created to provide additional graphics support; extended options for eval-
—

NN vation of student responses; exploratory structures for lessons in the "discovery"

* ~

. . e . o
mode; expanded character sets; extremely powerful text editing; and other similar

i?i)
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purposes. Much remains te be done in order to make the system software as
powérfuiﬁand f1§xib1e as possible. - The reasons for crea%ing such powerfuyl \ B
software are found in ‘the instructional design strategies outlined below.

»

2. Instructtonal ‘design considerations in this project have put heavy « »

~

demands on Iesgon writing software*. A prototype lesson was created early inf
the‘projgct and it followed a genéyai]y traditiona?w%o}mat. Exp1ana£@ry mater- S
jal was presented %irstx\fellowéd by a problem. Based on the student’s rep]y to |
3 nu}tlp}e choice question, rlght/wrong branches were executad Dwstraciqr items .

iniibe ouest}On.were thosen to represent the\realm of resuits one might get having

made .one or the "typical mistakes students make in these prob?ems“ - Incorrect
LN 3 i .
choice branches were thus determxned in a quasi- d}&gnostwc manner. Given an error

- e
indicating a major prob?am students would be channeied through a second explanation/
‘wprhbiem sequence and eventually (given a Second wajor error) wou}d through the

>

computer/TV interface, ses a brwef «1deotape explanation of. the top1c taken from

the set of TVI tapes. - a ‘ S e ' .
As discussions on instructional s?%ategy continued, and aseprcb]ems with
existing éoftwa?e arose, a new direction took shape.. Assﬁming that all material
would have been covered in giass, more emphpéis;was pfaced on the noiiOn of ?dr%ll
xaﬁd practice". Preliminary egplanations were dropped in favor of immediate problem
s?1ving or more discovery-éyiented stﬁ%te&ie&, Both s%fategies; heweQer, p1aééd .
heavy demands on software. Rather than‘providing*mﬁltipla choice qpestﬁdns, for
example, it became necessary to hgve the computer eva?uagé mathematical notatiqn§/ .
.equations entered by‘tﬁe student. Another\possibi?ity was for ihe systgm tb\
allow the siudent to enter and manipulate parameters for, for examp!e,‘cﬁéye séetch— .

ing or adding functiongf The complexity of such demands has indtiaﬁ}y‘s}owedaﬁeveiop-\

ment of both Software);nd course materials, but is expected in the long run, to allow

L
- . . 3
B

much more sophisticated lessons to be created.

3. Curriculum content has alsc seen extensive discussion. The original 35

'

>

units may be reduced in number and an extensive context investigation is underway’

4
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Summary
‘ The mu]tapie techno?agwes prcaect 15 generally on s;hedu}e byt expending .

) w22

in an effort to identify concepts and operations crucial to understanding the -

course material.

of key issues in many areas.

”

fwon have been submwtted Constructxon sh

-

&

~

for the frbshman class enterﬁng in Sep*ember 1980

carre] placement, design of study and tutoring areas,

}igﬁtingkggd ac5ustic control,

»

utility and minimum distraction.. +

>

W

2

~

-

This refinement of content may lead to clearer idEntification‘

-»

- 4. The C. A T.E.R. facili ty}has been designed and prooosals for construc-~

6/;d begzn in May of 1980 to be ready

Constructwon plans include

location of equipment,
. H

etc. to create an enVironment with maximum

- b '/ .

v ¢

much more effor+ than ant1c1pated on system software and instructional strategy

To gate 7nstructiona¥ materials have only undergone content-face—va]idity PE&}EW‘

Field tests with students will beg*v in March 1980.

Despite the complexwtses of

[

crea»wng instructional materials ‘and strategues which match the scphzst1cataon

of the delivery systems, progress has been consistent and‘the benefzts antici-

pated from the project remain achievable.

~r
*

A
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Surely the most important qu3§§i?ns we would like to hawe answered are:

1. How well are the students in this class doing?
2. How do they compare with classes in the past?

3. If there is a difference, what°ca§séd it? . -
. . }
First, I shall give my opinion-on at Jéast the first of these questions. Then
I shall discuss how the experience of teaching this course has seemed different
to me from the usual course. . o

&

A. THE ACHIEVEMENT OF THE CLASS o .

-

My gut feeling is that this is a very good class. The students seem inter-
‘ ested and attentive. They seem to have a good understanding of the basic cencepts,
and they have unusually good skills at the mechanics of this course, e.g. equation.
of lines, differentiation fdrmulas, trigonometry formulas. I was surprised at how
little trouble they had with something like the chain rule. Their grades at this
point (just before the final exam) tend to bear out this impression.. The only
things that detract from this picture are: (1) in trying to make tests which could
be graded juickly, ! probably testad more than usual their abitity to do "isolated
tasks and less than usual their ability to ar@lyze and solve a complicated problem,
~and {2) in trying to proceed very carefully, I paced the course a bit siower than
o usual. A possible third factor is that a good many of these students had a year
) of calculus in high school. 1 do not know if that is typical of a 10:150 class.

8. “THE EXPERIENCE OF TEACHINGkTHIS CLASS

-

Here are some observations about how this class seemed different to me.
In some cases, I shall speculate on possible reasons for the differences, in
others not. : ) .

1. Most noticeable’was that the students asked very few qgestions in
‘ class. White it is not my stule to get a lot of sStudent discussion,
I normally expect a lot of hands to go up when [ ask if there are
) questions about homework. In this class, I practically had to beg
them to get such questions.

2. Very few students came to my conference hours. This was quite
‘ noticeable,.since freshmen tend to come for help much more often
than advanced students.

3. I was somewhat less relaxed than usual in front of this class
Here are the reasons that occur to me: .

A. Everything I said has_been recorded for "all the world}

8. Having been designated ‘as a "good teacher®, I felt I had to live
up to that.

C.- 1 was being observed by OLR people and by Mr. Khashan, who is
an excellent, experienced teacher.

D. At first I did not feel that it was my class. I was unsure
whether a committee was in charge of the class, whether Khashan

to hear.

=~ ) and | were.in charge of the class, or whether I was in charge
of thg £lass. In other words, I felt like the spokesman for
a gr £rather than. the person in controt. By the end of the

ver, I felt quite comfortable about all this.
5 ™
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One might speculate on a possible connection befween my tenseness

and the students' lack of response. Perhaps I conveyed to ‘them®™ -
the idea that the ctass was a performance by me, and therefore
they shou)d not 1nterrupt. . ,

.0On the other hand, I-did fael mo%e co&fortab?e in this class about

one ih%ng Because of the existence of the ‘tutoring sessions, I .
didn’'t feel the need to make sure that everyone in the class under-
stood a top:c before moving on to the next one.

The course was a bit slower in pace than usual, for the following
pessible ‘reasons:

A. My beforementioned ccncern about proceedzng very carefully.

1Y

B. lLack of response from the students made me feel they weren't
"getting it"." ‘

C. Feeling I was under scrutiny.made me want to make sure the

= students made a good showing.

“D. The mechanics of the course: There were five tests, and there

- were also minor delays caused by losing the students the first
1~ day, combining the two sections, and one fire alarm.

S
» *

R speut a lot more time than usual on test preparatwon, test correc-

taon {especaaily trying to ana]yve the students' deficiencies) and
on meet1ngs with OLR people. »

In spzte of the fact that few students came to see me, as a. resu?t of
the class. attention we paid to their performance I am better acquaint-
ed with these students than I am with students in comparable classes.

. MISCELLANEOUS OBSERVATIONS .

1.

I watched several of the tapes with~0ffice of Learning Resources
personnel. Their comments were extremely helpful in making me
analyze my philosophy of teaching, and in increasing my awareness
of what is actually going on in the classroom. I was too nervous
to try to change my habits very much in this particutar class, but
[ did tend to practice new approaches in my other class, which was -
much smaller and where my failures wouldn't be recorded and the
results were very gratifying to me.

I was very favorably impressed by the way Ahmad workcd with students

in the math lab.
\

[ am mildly concerned that with all the attention we paid to the
students who were not doing so well, we may have done less than
we could for the really good ormes.

f
. N /

':3?" + )




Sen:

. ¥i ) . . .

. \*/ { N e ) . . ’ 2‘6
f’!‘“ \// . . N o '

/ - .- ~
3

UMMARY

-

~

P Onéthe positive side, I think we can say at the very least that we
made i% possible for a fair number of students to accumulate a better set’
of test scores than they normally would. 1 hope this means. that they have
> 1 a firmer knowledge of the material and are consequently better-prepared “for
.} Subsequent courses, and I am cautiously optimistic that this is the case. .
~ ~§3n the negative side, a disappointingly large number of students simply
iropped out of sight. In fact, I would say that there seems to be 2
clearer than usual separation between the group of students who are in-
volved in the course and those who_ are net, and that this might be due
mainly to the fact that we communicated to them that we cared whether

they were involved or not.

P rd
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It is very important to communicate with those students who fail
the diagnostic test andf to start immediately reviewing pre-calculus
materia? with them. \ ’ . .

The diagnostic test should be geared towards the material we assume =
they know; mater:a] they wx1} need_throughout the course. :

The first two weeks are very important: Special effort should be
made to make sure that “s?ow“ students do not fall behind;

Some students especially those with language problems or a weak
background in Math, should have special treatment They need"
more time to catch up with the ¢lass.

Telephone numbers and addresses -of each student\might be helpful
in the process of communication. e -

It is very important to face tﬁe students with their problems and
the fact that they can get over their deficiencies.

It is very important to face the students with their mistakes and
with the fact that they should stop making them.

It is very important to be friendly with the students and to show

interest in their progress. . . ‘ BN
Students appreciate the extra help available. 122 students used

the lab for periods of 1-3 hours.

N A
The lab in its format provides the students with a pleasant atmos-
phere to study mathemati¢s or their own or with others or with the
help of the tutor,

»

It w€11 be helpful to have the class away from Hudtingten Avenue .
which is extremely noisy. ]

*After a problem is solwved or a definition is written etc., it will

be helpful if the camera person focuses on the blackboard SO that
slow students can catch up.

b

It will be extremely helpful to have a special videotape machine
that enables the tutor. to stop the tape with the picture showing.

It is important to analyze the students' mistakes after each test
to be treated in the lab.

Some students don't have time for tﬁé lab (they work).

Some students have the attitude that they are going to try school

. for one semestar. Others don‘t care about school to start with.

It will be extremely helpful to assign 2-3 hours for math lab. This
way all the students will be available for help or any act1v1t1es ‘that
happen in -the-lab. , ‘

»

33



RESULTS: T, N 29

Up to’ thé date of this report, every student who is still coming to class
and to the lab, is passing the course. Some of the students who Showed '
up for the lab, consistently dﬁd‘extremely well, othérs did ok.

The resu}ts of the make-up tests correlated with the students! attendance

in the lab. _For the second and third make-up tests, students who attended

a review sesszon on a certain topic¢ did much better than those who did not.

The same students did poorly on the taozcs they did not attend review sessions
for.

i

: ‘ ‘ A ‘ .
Some students dropped out of the ccurse though they were doing well. Some did
not have any hope of cont1nu3ng {very weak math background - needed to study

a laghter caurse) § 3 R -.

In genera1 I thjnk that the results were positive and a good number of .
students benefatted from the ?ab | | \ >

- )
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COURSE EVALUATION

CALCULUS 10:150

note: The following pages are extracted from an original,
intérim report generated for internal purposes.
Only distributions of data are shown because, in
the original report, ease of interpretation by other
readers was important. Means and deviations were
originally computed but were not readily available
for this paper. Data cards , however, still exist.
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CALCULUS 10:150  ....... COURSE EVALUATION » - .
RESPONSES PART I  instruction
1. PACING (amount of material covered in relation to time available) .
a) too much material and not enough time
b) adequate time devoted to each topic
¢) too much time devoted to each topic ‘
d) -pacing OK because the math lab was available...otherwise, *a)' above
2. CLARITY OF EXPLANATIONS (Prof. Filgo) . ~
a) instructor explained clearly and precisely { .
b} explanations were generally clear \
¢) explanations were sometimes confusing .and difficult to follow
d) explanations were often unclear and confusing
3. QUALITY OF PRESENTATION "(Prof. Filgo as a speaker)
a) extremely good. . .
b) very good ~ 3
¢) acceptable , - _
d) poor
4. QUTLINING MATERIAL (providing organization and indichting directions &

65 )

- 31

OMIT = ¢4

31
46
15

(]

emphagis) ‘
a) topics were clearly outlined. 1 knew what to expect from each lecture. -

-b) topics followed an cutlined sequence but I was unsure of their relationshios

~and emphasis until the lectures were finished S
) outiineitwere rarely provided. 1 had no idea of where we were going or
how things fit together. .

N ~

end of the class/course) w
objectives were uysually stated

OBJECTIVES (statements of what -you would have to be able to\knoﬁ‘or do at the

|
b) objectives were occasionally, stated

c) objectives were rarely stated -

d) objectives were stated but were unclear or unexplained

-

NOTE TAKING
a) 1 was able to take notes easily and attend to the lecture as weil.
b) I had to take notes so furiously that I missed parts of the lecture.

©¢) 1 had a difficult time taking notes because I didn't know what to.stress.

d) I rarely take notes so the above don't apely. .
e) - My note taking habits changed because-l had additional resources {math
lab; videotapes; tutor; etc.) ‘

i, +

"Were the relationships ahd applications of calculus to engineering made clear *o

you? .

a) regularly )

b) sometimes .
c) rarely S0

d) this is not important to me

Choose the item below whith is closest fo your ranking of factors affecting your

performance in this course. S

34
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RESPONSES :
- v MOST IMPORTANT ......... e aze-n-wre... LEAST IMPORTANT
23 * a) the instruction my effort & ability ~ the subject-
12 . b} the instruction ~ the subject effort and ability
35 c) effort, % ability instruction subject
12 d) effort & ability ) subject . instruction
12 e) subject instruction .. effort & ability
8 f) subject” effort & ability " instruction

“PART 11 course design - R ,

1. CONTENT (The difficulty of the subjéct as taught...do not consider the additional

. assistance when answering) . .

0 a) much more difficult than most other courses I have taken
27 b) ' somewhat more difficult ... .
42 c) about as difficult as most...
31 d) less difficult...

3

b

2. AMOUNT OF WORK (assignments...timé spent studying...include math lab time)
8 a) much more work than most other courses I have.taken ‘
42 b) somewhat more ... - ‘ ‘ \
92 ¢) about as much work as most... . - )
8 d) Tless work than most...

3. TESTS :(the 4 tests taken so far) _ .
Choose the item below which best matches your feelings about tests:
81 a) Tlevel of difficulty was, OK and the tests covered what-we were taught
19 b) tests covered what we were taught but were too long or too hard
0 ¢) tests did not cover what we were ‘taught ‘ .

-
4. RETESTING I ¢
Choose' one of the following: .
69" a) I felt less anxious than usual about tests because I knew I would_have a
second chance. _ | '
27 b) The fact that retesting was possible did not Tessen. my anxiety about testing.

RETESTING II .
Did you ever skip a test because you were ndt ready and you knew you could take
a retest? . "

15 a) once.

0 b) _more than once

85 C) never

5. SPECIAL ASSISTANCE I (whether you used it or not) )
Choose the statement below which best matches your feelings about the special
assistance available with this course. \
46 @) Any effort to provide extra help is worthwhile. o
50 b) The help available in this course reduces my anxiety about grades (even though !
may not have used it),. ~
4 ¢) More effort’and resources should be devoted to programs aimed at students who do
well, .

SPECIAL ASSISTANCE II \ )
My feelings about the extra help in this course comparec to other courses offering
AN . .

f |




RESPONSES

T %
64
24

8
4

12

32

fd
(]

(s o3

&0
28
12

A

extra help is that:

a) the program in this course is much more valuable
b) the program in this course is a bit more valuable

33

¢) the program in this course is no better/worse than in other courses

d) the program in this course is less valuable

formance 1in thas course”

MOST IMPORTANT .. i s ittt s e een s
a) course design ' my effort & ab:?aty
(including extra help)
6) course desfign the subject
(including extra help)
c) effort & ability course design
{including extra help)
d) effort &v?bility the subject
e) the subject effort. & ability
f) the subject course design

(1nc3ud1ng extra he%p)

PART 111 rapport  (consider the class onXY)

1.

Rate student-teacher rapport in this course
a) excellent

b} good )

¢) fair . \ N

"d) poor

.Rate student-student raoport in this course

a) excellent : .

b) good r
¢) fair

d) poor

. Rate the availability of the instructor

a) easy to reach/meet with
b) sometimes unavailable
c) difficult to reach/mest-with

d) because of the extra help, I didn't feel the need to contact the instructor often

(or at all).

him, asking questions, etc?
a) extremely approachable
b) very approachable

c) some what approachable
d) not at all approachable

. Did the instructor seem interested in his students,

problems?

a) extremely interested
b) very interested
¢) some what interested
d) not at all interested

K
v

\l

. Choose the item below which is c}osest to your rankzng of factors affectang your per-

< vosovs LEAST IMPORTANT

the subject
effort &‘abi]ify
the subject
course design

{(including extra help)
course design -

~ {including extra help)

effort & ability

Dud the instructor seem approachable, that is, d¢id you feel comfortable talking with

their progress, and their

A

-

-
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RESPONSES6, Choose the item below which is closest to your ranklng of factors affecting your

Z performance in this course
. MOST IMPORTANT.......... e et eaaa et aaaanes «+....LEAST IMPORTANT
16 a) rapport .omy effort & abw]wty the subject
9 \ b) rapport subject - my effort & abjlity
28 . ¢) my effort & ability rapport subject
32 d) my effort & ability subject rapport
12 e) subject effort & ability ~  yrapport
12 f) subject rapport _ effort & ability
?l’" . .
PART‘IV generai questions ‘ é : o
1. Did the preseﬁce of the television equipment inconvgiﬁbnce you or cause any
anxiety? \ .
4 ©a) yes h
96 b) no ¢ ) i
2. Did you ask questions in class?
12. a) often .
44 b) sometimes ' o . -
A c) rarely . -

A . ' ql,v
3. Did the fact that extra help was available chapge your questzon ajking habits?
36 a) yes

64 b) no
3a. If yes, how? \ .
36 a) fewer questions !
FA b} more questions ~ Lo . .
OMIT = 60 \

4. Choose the 1tem below which is closest to your ranking of factors affecting your
performance in this course

MOST IMPORTANT ... .iiiiinienaisiaaananueaannnnnan.. . LEAST IMPORTANT

48 a) instructiom course design . rapport .
) ( including extra help)
12 b) instruction rapport , course design
| ’ (including axtra help)
8 ¢) course design rapport instruction
(including extra help) )
20 d) - course design instruction rapport
{including extra help)
0 e} rapport course design . instruction
) ' {including extra help)
8 f) rapport instruction course design
MIT = 4 ' - {including extra help)

MATH LAB EVALUATION (fi1l in if you ever used the math lab for any redson)

PART 1 general questions

1. About how many times did you use the math lab?

a) 1-3
b) 4-8 .
¢c) 9-13

d) 14+ | “ 3y




RESPONSES

\v/' 2‘\

'8
23

50
19

36
SS
0
5
5

38
33
14

OMIT = 5.

>

Why did you most often use the math }ab7
a) to review classes \

b} to study for tests

c) to study for retests

d) to seek additional information on any topic(s)

What methods/materials did you most often use?
a) instruction by tutor

‘??‘ tytor and videotapd, instruction

videotape alone
d) additional materials (including problems)
e) student study group . ¢
What is your general estimate of the 'value of the math lab?
a) extremely valuable . ..
b) very valuable \ :
¢} somewhat valuable
d) not at all valuable

What is the value of the v1de0tape/tator method used in the math lab?
a) extremely valuable o S

b) very valuable -
¢) somewhat valuable

~d) not at all valuable

A

What is the value of the videotape without the tutor?
a) extremely valuable

b) very valuable -

¢) some what valuable

d) not at all valuable

PART II°  the tutor

1.

oy O
O 0~
¥

35"

———

Did the tutor establish a non-threatening (helping) relationship in the math lab?
.a}  very much-so

b) to some degree

¢} not very much _

d) was very authoritative and threatening
N >

Did the tuter seem to have a solid knowledge of the subject

a) . very knowledgeable

b) somewhat knowledgeable

¢) not véry knowledgeable

Did the tu<or explain clearly and precisely ?

a) almost always

b) often \
c) sometimes .
d) rarely '

~

Did the tutor use the resources available (tha; is TV, materials, etc. ) or did

he simply lecture?

a). used resources often .
b) used-reéourceg pccasionally

¢) used resources rarely

d) most often lectured

AN
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RESRONSES .« :
-~ % 5. Mas the tutor able to understind your question or problem?
67 - a) almost always : ’
2% D) often - \ ' N
10 c) occasionally - \ . .
0 d) rarely . .
6. Was the tutor-able to help you solve your problem or ahswer your questions? .. . =
76  a) almost always * ..
24 b) often
0 c) “occasionally . . ?
0 - d) rarely -
7. Did the tutor tie in math lab instruction and activities to class instruction and
ractivities? L . .
67 a) almost always o C.
33 b) often \ ‘ ‘ .
0 c) occasionally . . ~
0 d} rarely R . . ’ )
. * . ‘ b -
- PART .III  administration R |
. §§ 1.% Did you resent efforts made to get you to use the math lab ‘ o
WY s a) very much o . \ : '
~24 . b) abit .
#71 ¢} 1 had no such feelings e
o 2 _ ~ ! x
"2, Would you ‘specify your reasons for not using the math lab (if there were indications
T that you neaded help). » ~
23 a) 1 usually work out my own problems | ‘
27 .b) T had no time - : - ' ‘\\
0 ¢) I didn't like the tutor . \ ~
©5 d) I didn't likeheing pressured T
0 e) other {(please Tist) (NONE LISTED) .
OMIT = 45 a oty
. 3. Do you consider that the math lab: ‘
.5 a) kept.you from failing . , ‘ .
76 b) hélped you raise your grade . .
- 14 c) made little differemse to your performance
OMIT = 5 t\\a\\

- -
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mean scores and distributions of scores are*presentead
for all items...... on those items in which the mean
score is underlined, the distribution of scores is the
mere accurate represantation of the data’
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CALCULUS e..... COURSE EVALUATION

PART I  instruction

I

26

60

!
13

28

26

29
17

21
28

39
13

bo
57

3
v

-
»

PACING (amount of material covered in relation to time avatlable) o
a) too much material and not enough time v
b} adequate time devoted to each topic

c} ' too much time devoted to each topic ,
d) pacing OK because the math 1ab was avai!ab!e.‘.otherwise, %3}t above .

2

Q

»

CLARITY OF EXPLANATIONS (your instructot only .,.not your tutor)
a) instructor explained clearly and precisely
b} explanations were generally clear
c) explanations were sometimes confusing and dffficult to follow .
d) explanations were often unclear and confusing '

QUALITY OF PRESENTATION  (your instruchor's ability as a speaker)

a; extremely good . .

b) very good ’ : ’ \ R
¢c) acceptable : N

d) poor : .

OUTLINING MATERIAL {providing organization and indicating directions 3

emphasis)
a) topics were clearly outlined. I knew what to expect from each lecture.

b) topics followed an outlined saquence but I was unsure of their relationshi
and emphasis until the lectures .were finished
¢) outtines were rarely provided. 1 had no idea of where we were going or

how things fit together.

OBJECTIVES . (statements of what you would have %o be able*to know or do at the

end of the class/course) -

a) objectives were usually stated

b) objectwves were occasionally stated
c) objectives were rarely stated

d) objectives were stated but were unc?ear or unexplained

»

NOTE TAKING

‘a) 1 was able to take notes easa}y and attend to the lecture as wel}.

b) I had to take notes so furiously that I missed parts of the ldcture,
¢) 1 had a difficult time taking ndtes because I didn't know what to stress.
d} 1 rarely take notes so the above don‘t apply.

&) My note taking habits changed betause I had additional resources (math

lab; videotapes; tutor; etc.)

Herg the relationships and applications of calculus to engineering made clear
you?
a) regularly

~ b) sometimes

¢} . rarely !

d) this is not important to me
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1.34
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P$RT 11" course design

S
8.
21
37
30
13

3.
14

L1

35
7

10.
64
34
]
11,
71
28
12,

17
3
80
13.
77
15

5
14,

70
20

e

N YO
CONTENT (The difficulty of the subject as taught...do not consider the-additional
assistance when answering) \
a) much more difficult than most other courses I have taken
b} somewhat more difficult ... - '
c) about as difficult as most.>.
d) less difficult... . .

W

-

AMOUNT OF WORK (assignments...time speat studying..,include math 1ad time)
a) much more work than most other courses [ have taken )

b) somewhat more ... .

c) about as much work as most...

d} 1less work than most...

TESTS tests .taken so far) R

Choose the item below which best matches your feelings about tests:

ag level of difffculty was OK and the tests covered what we were taught

%) tests covered what we were taught but were too-fong or too hard

c¢) ‘tests did not cover what we were~taught

RETESTING 1

Choose one of the following:

a) 1 felt less anxious than usual about tests because I knew I would have a
‘gecond chance. ° * : ; o

b) The fact that retesting was possible did not lessen my anxiety about testing.

RETESTING 11 .

Did you ever skip a test because you were not ready and you knew you could take

a retest?

a) once ) \ ‘ R
b) more than once F 2 \
¢} never : S,

SPECIAL ASSISTANCE I (whether you used it or not) .

Choose the statement helow which best matches your feelings about the special

assistance available with this course. R a

a) Any effort to provide extra help is worthwhile.

b} The help available in this course reduces my anxiety about grades (even though I
may not have used it), .

¢} More effort and resources should be devoted to programs aimed at students who do
well. \ : :

SPECTAL ASSISTANCE II \ : .
My feelings about the extra help in this course compared to other courses offering

extra help is that: ; .

a) the program in this course is much more valuable

b) the program in this course is a bit more vajuable

¢) the program in this course is no better/worse than in other courses
d) the program in this course is less valuable

-
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2.32

2.00 .

2.44

'2.35

.73

PART I11 - rapport (cnnsider the class on]y)

15. Rate student teacher rapport in th:s ccurse ‘ % ‘ .

: d) not at all approachable ‘ | . . | ) \ -

L

elp, I didn't feel the need to contact the instructor often

-

-

v

19.01d the instrudtor seem interested ih his Students, their progre’s, and t;eir

o,
N N o
. MRS
A o PNl 2
.

NP Y R RSN

elevision equipment inconvenience you or cause any

3
24" a) excellent.
35 b)) good
31 fair
10 d) poor
16. Rate student-student rapport in this course
19 a) excellent °
60  b) good -°
¢) fair
d} poog
17.Rate the ava:?abu!xty of the 3nstrnctor
: a) easy to reach/meet wWith
'7 b} sometimes ynavailable .
37 ¢) difficult to.reach/mest with
21 - d) becayse of the axtra h
(or at all).
13. Did the“instructor -seem a
him, asking questions, etc?
23 a)" extremely approachable
33 b) very approachable ‘
;37 <) some what approachable
problems?
22 ag extramely znterested
28 b) very interested
39 c) some what interested
10 d) not at all interested
PART 1y general questions
20. Did the presence of the t
a?xiety? .
a} yes
21.Did you ask questions in class?
12, a) often :
k2 b} sometimes
b6 ¢} *rarely
33 a) yes
£ b} no
23.1f yes, how?
83  a) fewer questions
17 b} more questions v

)

-

bt
‘-k \) -
L)

PPFD&chab?&, that is, did you feel comfortable talking with

]
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MATH LAB EVALUATION {fi11 in if you ever used the math lab for any reaspn)

PART 1 : general questions . ¢ .

X 3 24. About how many times did you use the math lab?
1.87 45 a) 1-3 .
T30 b) 4-8

17 ¢} 9-13

8 d) 14+

25. ¥Why did you most often use the math )ab?

2.2 u 2) to review classes \

48 b) go study for tests : .

17 ¢) to study for retests . SN

23 d) to seek additional information on any topic(s)

; 26. What methods/materials did you most often use?
1.6 72 2) instruction by tutor : .

13 b) tutor and videotape instruction . i '
0 ¢} videotape alone \ ;
8 4) additional materials {including problems) .

8 ) stddent study group
27. What is your general estimate of the value of the math Jab?
1.32 75 - 2a) extremely valuable X
‘ 19 b) very valuable » \ ‘
bk ¢) somewhat valuable : . \ .
2 d) not at all valuable ‘ :
R4 . N —
28.  What s the value of the videotape/tutor method used in the mat 1ab?
2.28 28 a) extremely valuabla : L
28 b) very valuable )
351 ¢) somewhat valuabje

1 d) not at all valuable \ ; .
29. What is the value of the videotape without the\tuto}? :
3.18 2 a) extremely valuvable "
7 b} very valuable
61 C) some.what valuable

30 d) not at all valuabla
PART 11 the tutor

3a. Did the tutor establish a non-threatening (helping) relationship in the math Jab?
1.17 8s a) very much so . \

13 b) to some degree : . .
2 €} not very much : )
. 4) was very duthoritative and threatening "

31. . Did the tutor seem to have 3 solid kndwledge of the subject
1.10 90 2} very knowledgeable
Y b). somewhat knowledgeable :
0 ¢} not very knowledgeable ) -




o .
o »:{s ‘-)

32. Did the tutor explain clearly and prECisely ? : . 42

1.26 77 a) almost always
19 b) often
4 c) sometimes : ..

0 d) rarely

e

33. Did the tutor use the resources avai}able {that {s TY, materials, etc ) or
simply lecture? :
2.42 32 a) used resources often
28  b) used resources.occasionally
6 ¢} usaed resources rarely
3% d) most often lectured

»

34. Was the tutor able to undErstand your question or problem?

1.28 75 a; almost always .
21 b} often . -
] ¢} occasionally .
0o d) rare?y " .

35. Was the_tutor able to help you so!ve your probiem or answer your questions?

1.30 7% -ag almost always
19 b} often \
6 ¢) occasionally ; :
0 d) rarely . LEEEEN
36. Did the tutor tie in math Jab instruction and activities to class Instruction and
- activities? Q :
1.584 64 ag almost always
30 b) often ’

b C; occasionally . )
.2 d) rarely ~ )
B PART ITI administration

37. Did you resent efforts made to get you to use the math }ab
2.83 0 #) very much . .
18 b) abdit ) <
82 ) I had no such feelings
38. Nou?d yﬁ%‘specify your reasons for not using the math lab (if there wers indication
that ‘you needed help).
a) 1 usually work out my own problems
b) I had no time
¢) 1 didn't like the tutor
d) 1 didn't like being pressured -
e} other {please list)

.90

VY
R A A RV

39. Do you conswdar that the math lab:
» 2,08 2177 .a) kept you from failing® ¢
. 55 b) helped you raise your grade
2 c) made little difference to your performance

!
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1.814

2,081

. 1.637

1.774

12

87
?

31
57

10

19
56
24

o~y O QO
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SCALCULUS e COURSE EVALUATION

PART I  instruction ‘ - }

"

~

44

a} too much material and not enough time '
b} adequate time devoted to each topic
c) too much time devoted to each topic

PACING {amount of material covered in relation to time ava:!ablii

Tk

vl/"
Y
{y
13

CLARITY OF EXPLANATIONS

a) instructor explained clearly and prec1se3y v

b) eaxplanations were generally clear N i
c) explanations were sometimes confusing and difficult to folTow

d) explanations were often unclear and confusing i : .

QUALITY OF PRESENTATION ;éyour instructor's ability as a speaker) .

a) extremely good ) ‘ o .
b} very good © ) o ‘ R

¢) acceptable : o ‘ -

d} peor . ~

OUTLINING MATERIAL (providing organization and indicating directions &

emphasis)

a)} topicswere clearly outlined. I knew what to expect from each lecture., .

b) .topics followed an outlined sequence but ] was unsure of their relationships: -
and emphasis until the Jectures were finished

c) outlines were rarely provided. 1 had no idea of where e wera going or
how things flt together. e

OBJECTIVES (statements of what you would have to Be able to know ovr do at the
end of the class/course)

a) objectives were usually stated >

b) objectives were occasionally stated

-

" ¢) objectives were rarely stated

d) objectives were stated but were unclear or unexpiaxned "

NOTE TAKING
a) I was able to take notes easily and attend to the lecture as well.

b) 1 had to take notes so furiously that I missed parts of the lecture.
c) I had a difficult time taking notes because 1 didn't know what to stress.
d) 1 rarely take notes.so the abave don't apply..

-
~
~

Ners the relationships and applications of calculus to engineering madé clea; to
you?
a) *regularly
b} sometimes N
¢) rarely o
4) this is oot important to me

» 1



2.895

1.788

2.185

1.869

1.821

* 5 d) poor
12.

45

-~

PART 11 course desig}x ' . | .

g. CONTENT (The+difficu}ty of the subject as taught.)
b 4
‘3a; much more difficult than most ather courses I have taken
20 b) somewhat more difficult ...
49 c) about as difficult as most.“
28d} less difficult... .
9-  AMOUNT OF WORK (assignments...time spent studying. ) .
12) much more work than most other courses I have -taken
27b) somewhat more ...
53 <) about as much work as most. ..
184} Tess work than most... .

10. TESTS { tests taken so far)
Choose the item below which best matcnes your‘ feelings aboyt tests:
85 ; level of difficulty was OK and the tests covered what we were taught
14 b) tests covered what we were ‘taught but were too long or too hard
1 €) tests d1d not cover what we were taught

-

ﬁ N . > 2

PART III1 ° rapport ‘ (relationghips ﬁith other peogie)

1. Rate student-teacher rapport in t}ns course
36 ) excellent
53 b) good .
g ¢) fair - ' T

-

£

Rate student- student rapport in this course
15 2) excellent
54 b) good
28 ¢) fair
2 d) poor

13. Rate the avaﬂablhty of the instructor

39 a) easy to reach/meet with ¢ -
14 b) sometimes unavailable *

2 ¢} difficult to reach/meet with

44 d} T didn't feel the need to contact the instructor often.
3y

37 a) extreme!y approachable

40 b) very approachable

21 ¢) somewhat approachable
1 d) aot at,a'H approachable

15. )
g:gb§2;3;nstructor seem interested m his students, their progress, and their

32 az extremely interested

54 b) very interested

14 ¢} somewhat interested .

0 d) not at all interested.
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- 1.35

1.35

1.47

1.23

&

SD
1.0

.49

.60

.68

.62

.75

COURSE EVALUATION ... CALCULUS 30:152 }

_ CALCULYS R COURSE EVALUATION

PART I instrpction

9&

12
59
6

24

2.
65
35

--c

PACING (amount of material covered in relation to time available)

3) too much material and not enough time - .

b) adequate time devoted to each topic

¢) too much time devoted to each topic S B
d) pac1r9 0K because the math Jab was avajlable...otherwise, 'a) 3bove

CLARITY OF EXPLANATIONS (your imstructor oaly ...not your tutor)
a) instructor explained clearly and precisely ‘ ‘
b; explanations were generally clear

explanations were sometimes confusing and difficuit to follow

~

d) explanations were often unclear and\confusing

3. QUALITY OF PRESENTATION (your instructor's ability as a speaker)
71 ag extremely good .
24 b} very good
6 ¢) acceptable
— d). poor ‘
4, OQUTLINING MATERIAL (providing organization and indicating directions &
em hasis) . ‘
41 P topics were clearly outlined. 1 knew what to expect from each Jecture.
47 Q) topics followed an outlined sequence but 1 was unsure of their relctionshi
and emphasis until the .lectures were finished
12 c¢) outlines were rarely prgyided. 1 had no idea of where we were going or
. - how things fit togethef§§
5. OBJECTIVES (statements of what you would have to be able to know or do at the*
end of the class/course} . .
59 a) objectives were usually stated , :
© 35 objectives were occasionally stated
6 c) objectives were rarely stated
P oblectives were stated but were unclear or unexplained
"&.  NOTE TARING '
88.a) I was able to take notes easiiy and attend to the lecture as well.
"6 b} I had to take notes so furfously that I missed parts of the ldcture.
—= ¢) I had a difficult time taking notes because I didn't know what to stress.
6 d) 1 rarely take notes so the above don't apply.
-- e} My rote taking habits changed because I had additional resources (math
lab; videotapes; tutor; etc.)
7. Werg the relationships and applications of ca}culus to engineering made clear
you?
35 a) regularly
59 b} sometimes - - ’
6 ¢} rarely.

d) this is not important to me

-



¥

2.76

76

Jod

w

L.3

(LY
*

(v}
[

J47

|

.58

SD

.61

.97

.39

+493

.93

-62»

71

3

PLRT 11 courée design

L 4

8. CONTENT (The difficulty of the
- assistance when answering)

48

¢,

subject as taught...do not consider the addjtional

—— 3) much more difficult than most other courses I have taken
18 b) somewhat more diffjcult een ‘
65 ¢) about as difficult as
18 4) 1less difficult...

3. AMOUNT OF WORK {assignments.
12 2) wmuch more work than mos

24 b)

somewhat more ...

most. ..

41 ¢) about as much work as most. ..

24 d)

less work than most. .

10. TESTS tests taken

Choose

% o)

—~- ¢) tests did not cover what we

»

so far)

..time spent studying...include math lab time)
t other courses 1 have taken .

-

the item below which best matches your feelings about tests:

level of difficulty was 0K and the "tests coverad what we were taught
were taught but were too Yong or too hard

tests coveread what we

Y. RETESTING 1
Choose one of the following:

65 a)

I felt less anxious than usual about tests be

second chapce.

were taugh;

cause I knew 1 would have a

»?

»

35b) The fact that retesting was possibie did not lessen my anxiety about testing.

12, RETESTING I

0id you ever skip a test becayse

a retest?

292a)
ab)
65¢)

13. SPECIAL ASSISTANCE I

once
more than once
nevear

Choose the statement below
assistance available with
* 59a)

36b)
1c¢)

The help available in this cours

may not have used it).

More affort anY. resource

well.

" 14, SPECIAL ASSISTANCE It

L]
14

you were not ready and you knew you coyld take

7
f

(whether you used it or not)

which best matches your feelings about the special
this course. : "
Ang: effort to provide extra heip'is worthwhile.

e reduces my anxiety about grades {even though I

$ should be devoted to programs aimed at students who do

My feelings about the extra help in this course compared to other courses offering
extra help is that:

53)
3st)
1)
)

the program in this course.is much more valuable
the program in this course is a3 bit more valuable

the program in this co
the program in this co

A

-

urse is no better/worse than in other courses
urse 1s less valuable

LN
)

N



< SD
;1,70‘ .68
2.0 .70
( *
r.81 1.32 .
1.58 .79
1.64 .49
2.0 0
2.41 .61
1.70 .47
1.0 0
s‘

- 19.Did the.instructor seem int

-

/?ART HIT " rapport  (consider the class only) Ty

Y . - 2w

° . ‘
15.Rate Student-teacher rapport in this course - T

41 a) excellent | .

47 b) good ‘ e \ | .

12 ¢) fair '

~ d) poor ‘ \ =

16.Rate studeht-student rapport in.this course
24 a) excellent :
53 b) good ol o \ .
24 c¢) fair ) .
- d) poor R

17.Rate the availability of the instructor
63 a) easy to rgach/meet with

6 b) sometimes unavailable
— ¢} difficult to reach/meet with

25 d) ?ecauie ?f)the extra help, I didn't feel the need to 'contact the instruCtor)often
or at all), \ ; | ..

A

18.Did the instructor seem approachable, that is,
him, asking questions, etc?
59 2) extremely approachable
24 b) very approachable '
18 ¢) some what approachable
— d) not at al} approachable

‘did“yOUQfeel comfortable tafk?ng with

o
.
]

erested in his stydents, thefr progre’s, and their
problems? ‘ \

35 ag extremely interested
65 b) very interested ‘ \ .
-— ¢) some what interested - - ' :
-~ d} rot at all interested

¢ ‘ : \ i
PART 1v general questions ‘ i

20,Did;t¥e?pre3ence of the television equipment inconvenience You or cause any
anxfety? )

—a) yes

21.Did yov ask questions in ciass?
6a) often : J
47b) sometimes . < \
‘47¢)  rarely \
1
}

22.Did the fact that extra
292)  yes
7. no

help was available change your question asking habits?

23.1f yes, how? -

10¢) fewer questions : - r
-} more questions (n=5) ‘ . ,

e
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2.57

14

.07

SD

.37

.74

.74

.74

.93

.36

.26
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HATH LAB EVALUATION (fill in if ycu ever used the math lab for any reason}

PART T general qvest:ons
24, About how many tames did you use the math lab?
57 a) 1-3 . _
29 b) 4-8 B \ a
lac¢) 9-13 - .
~—d) 14+ N
+25.  Why did you most often use the math lab? o o -

143) to review classes
36b) to study for tests
50¢). to study for retests
——d) to seek additional information on any topac(s)
26. what methods/materials did you most often use?
642} instruction by tutor :
21b) tutor and videotape 1nstruction
7c} yideotape alone ‘ )
-7d) ddditional materials (iﬁcluding problems)
~--e} ‘student study group ‘ s
Mhat is your genera: aﬁt}mate of the value of the math 1ab?
50a) extremely valuvable .
36b) very valuable .
14c)  somewhat valuable o N
—-d} not at 211 valuable o

28,  What is the value of the vwdeotave!tutor method used in the math }ab}\

' 5Q2) extremely valuable .
36b) very valuable. ‘ \ : .
14¢) somewhat valuable \ o
—-—4d) .not at.all valuable °.

£ » * <

‘ %9, What is the value of the.videotapé without the tutor?

2312) extremely ¥ajuable .

b) very valuable ) '
64¢) some what valuable

7d) not at al¥ valuable-

~N

PART 1L the tutor .

30. Did the tutor establish a non- threatening (helping) relationship in the math Tab?
863) very much so : *
‘14 b) to some degree
-—) not very much
--d) was very authoritative and threatening = .

>

- Did the tutor seem to have;a solid knowledge of the subject
932) very knowledgeable .
7b}  somewhat knowledgeable .
~-=¢)} not very knowledgeable

<

v

L
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.
b3
+

1.35

1.15

1.07

1.46

2.14

49

.37

.277

.96

.75

113

§66

- .62 a) used resources often o

k]
~

?

N - s ~ . A ;:" !\‘ Y R )“
% . ’\\ i \ : . " 5:1

32. Did the tutor explain clearly and precisely ? ‘ =

64 a) almost always ~ : \ \ : +*

36 b) often , ¢

— ¢) sometimes S - .

== d) rarely .

33. Did the tutor use the resources available {that is TV, materials, etc.) or
simply ‘lecture? . ‘ o,

8 b) wused resources occasionally

15 ¢) . used resources rarely -

15 4) wmost often lectured . : ¢

34. Was the tutor™able to understand your question or problem?
-85 a) almost always . ‘ ;
_15%) often . o y

— ¢) occasionallya h
= d) rarely

~

-

35. Was the _tutor able to help you solve your problem or answer Your questions?
92 ag almost always : '
8 b) often
~= ¢} occasionally .
— d} rarely . )

-
£

36. 0id the tutor tie in math lab instruction and activities to class instruction and
activities? . .-
a) almost always ; S
8b) often - . L.
. 8::% occasionally , ‘ .
8d) rarely -

-

PART 111 administration - X

37. Did you resent efforts made to get you to use the math Jab
14 a) . very much

14b) a bit .

71c) 1 had no such feelings

38. Woluld you specify your reasons for not using the math l1ab (§f there were indication

that you needed help). - .
36 2) I.usually work out my own problems . .
55b) 1 had no time o B "
~=¢) I didn’t like ‘the tutor ‘ . .
——d} 1 didn't like being pressured
g e} other (please h‘stg
39. DO you coansider that the math lab: -
14 a) kept you from failing
57-b) helped you raise your grade “
29 ¢} made little difference to your performance
\ ‘7

N

DR | . 3
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DT

53

52

33

33

24

46

cT

13

- 18

12

16

10°

22

80
T

638~

73A-

59C+

52C-

678

678

-~

PERFORMANCE OF SELECTED STUDENTS IN CALCULUS 10:150

840
Rl

678

62B~

L=
)

60 80 60
T2 R2 T3
55A 57

.

33.5D 320D @ 26.5F+
488 ' \57;
30D- 4.50.53- ® 196+
(35.5D  45B- ib36,5c.
a?:sa '49-.5p

increase in grade

Y

decrease in grade - :

DT = diagnostic test

CT = calculus pre-test
11 =
FIN =.final exam

It

N

€0
R3

41.5¢C

390—

46B-

test 1; Rl = retest 1; etc.

120
T4

@® 93.5B-,

® 58D~

r

@ S53.5F+"

A

120
R4

948
56,$D
74.5C-
_$4,S§+
ilnr

83.5C+

FIN
84.5C

58F

S~

74D -

68D-

77.50+
N

2

871.5¢C

GRADE
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' B IR 2 2R 3 3R 4 4R FINAL  COURSE
R E h9D- A 88a+ 300+  A43.5B+ 39,58 . 31.5C+ »30.5C+ 878+ B
. 2. 60C-  481.5A- 270~ Ako.58  33C  Y37.5C- 240 67.5¢ ¢
62¢- 27.50 156 326~ 26.50+ A3LSCH o 69C c
b. 758 ' 4o.58 300+  L42.5B+ 26.5¢C 72C+ B\
5. 90A+ ) 39.58- 148a 49.52+ 35.58  A388+ 96A A
6.  72.58- A75B 186+ A34C 31.5¢- * 126+ 67¢ ¢
- 7. goa+ 37¢+  AS0A+ - AZSQQ 36.58  ¥28.5C 95A A
8. 69.50+ 79+ h2sar 43Bs 320+ 798~ 8
9. 8- 300+  Ab0.5B Ch2Be T 18.5F+  768- B
0. f6c+ A85.5A  hha- Yy 40.58 47A 378 jzso+ 93A- A
n. o 728- 121.58- 32¢- 4258+  37C+ 4!&- 19.5F+ »18F+ 86.58+ 8
12, 748 768 . 768 30.50+Y25.50- 29.5C 50.5D~ ¢
13, 708- " 388- T 37+ AMTA « 388+ 69.5C B
h.  83A-  ¥77.5B+  37c+  y33.5C  46.5A 26,50+ A27.5¢ 898+ B
15, 64¢ 472.58- 300+ A43B+ ¢ 3¢ Ab41.5B 368 Y.26.5C~ 898+ B
6. 72.58- 45 ‘' O19F-  16F A 22D 560 P
7. 61c- 17.56+ A26.50- Cgic-T 25D+ 21.5D- §1.50- D
W5 asee 2P am:c st 17¢ baF+ O
9. 66.50+ A63C+.  30.50+ A34.5C 20F  A300+ 15F- A250+ 53.50 ¢
20. 67.5C+ WA 2oF 1360+ F 70¢ c
21, Soa+ ‘QSA- ' hs.sai‘ ’;38- 95.5A A
T o220 WisF A62.5C 176+ - 430.50+ gscé ;3§§' zaagc—*3~27c~ fuc- ¢
23 788+ R — withdr. 12/4/78
. FAR 3&#3*5? 170;53- zs‘ggﬁ Abha- . 32C- A40B 260+ A27C- 85.58+ B
25, §5,s£ Y530 418 398- . 30.5C° - 65.5¢- €
26. 366+ . , *
27 77.58+ 37.5B- Ab2B+ 36C+ 31 :jgbc. 848 .B
28. 84a 37.5C+ Ah6.SA 49 5A b1.5A- T ooar LA
) CALCULUS 10:150  test /-retest results

1

. increase. = 38

decrease = 8

1 = test.1; 1R = retest 1; etc.

arrows indicate direction of

retest results

*

no chanqe = 3
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27 0 136.5C+ 51D+A66B-
49.5A+ - 668~ -
42.58+ ALS A~ 66B-A80A
Cap
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4775A - — T 7778

236+ -

L 4

CALCULUS  10: 151

test / retest results

]

increases = 64

no change = 6

decreases

1 = test 1; 1R = retest 1; etc.

+ N U > 2
arrows indicate direction of
retest results

<
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55

5§ ° SR Final Course
39.5C+ 38»C+ 89A ; \A*
8 W A4y 8 65C- 8
50.5A - 89A- A
12 H+ 3 38B.5C+ héF D
17 6+ 429.5D0 590 ¢
0 i- 26 F+’ 264+ F
- withc{f;wn 12/4/78 W
25.5F+ 15.58+  65C- c
46.58+ A48 A~ 924 A
30.50 A42.58- 878+ A
5 i+ k4t B~  55D- "
38.5C+ La7.5A- 73C+ 8
21.5F- A4S B+  65C- -8
Whoser - 908 8
46.5B+ A53 A+ 9hA A
38.5C+ - " 808 8
35 QQ: Abb_ 5B 66~ B’
10 W+ A9 G+ 520- 2
- withdrawn 12/4/78 W
. wi thdrawn = W
44 58+ ;ha.;A* 858+ A
B0 C+ ASS A+ 77B- A
- - 560 )
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FACTOR SYSTEM FOR WU ADJECTIVE RATING SCALE

scale . - item

worth L
“informative
enlightening
good

. worthwhile
necessary
practical
valuable
rewarding

v ~ pelevant

- yseless
dull
a waste
boring
jrretevant

cognitive

-appeal |

\ _interesting
enjoyable
exciting

stiﬁulating '

difficulty
\ difficult
demanding
cnallenging

provocativeness

difference

1

scale mean alpha
1.935 | | .944
2.30 754 4
2.72 <723
2.7
. 2.83

.

~
o



¢

ADJECNVﬁ RAT%NG SCALE PROHLE

‘ Extremely ~,Very Somewhot None o'o“
T - T T T
L | EEE GROUP
| | MEAN
— b S N | SCORE
’.;231'5‘7:9112.3:16739'3234'673.91 |
- 10 15 20 . 25 30 35 40
COGNITIVE | \
APPEAL A U ,r\{‘,rl,v —— 4 2.30
(AFFECT) . ' T ' 4 k —
woktn b h;a.y}mvﬁm,mv;mf% o3
DIFFICULTY rL'"*}'v'"*%f”f}f!?fF'-'}f*fﬁg 2.72
PROVOCATIVE v E N -
{ 1 \ \ ‘ 1 ; i 2.70
OTHER ;rvf"Tf"**’f}’If*l'lf"'*"'*], 2.83
_ DIFFERENT : ‘ |
. ‘. Q“:. 5.0 Y . o . - ~'
Cowse____'2-! - Grovp Size_N = 24
Instructor_ FILGO . ‘ (O tdword £ wr
Dot Collected | /e ‘ Cwubhswoum
Syrocuse University
1978
Q {255
RIC 7Y

ALPHA

-

.754

* 944

732

.45
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ADJECTIVE RATING SCALE
FACTORS(1)

:lSoale‘I(Inierest)\

Scale TI(Wﬂrih)

dlfferent

‘Scale LII(leflculty)

interesting worthwhile -
informative practical | difficult
‘enlightening valuable . demanding
enjoyable relevant . challenging
exciting useless o '
'stimulating dull .=
provocative a wast% |
-good Ea ‘boring
rewarding e irrelevant S

| * :

\ oo | |
alpha~ 890‘ - - ~alpha=.862 alpha=.802
X 2.58 o X=1.76 - X=2_4%7
(1) W=111 \
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ADJECTIVE RATING SCALE PROFILE
' Extremely Very . ~ Somewhat _ﬁone otall ;
T B T ] -
| X alpha
— —t 1 B |
PI23AT 578971 2346789 Y234 67829
L 20 25 30 - 35 - A0 .
. o o
worth | : - 1.76 .862
. ?r._.:gi!,},,f gﬁﬁr,‘r,rrv{”ﬁzi —
* ( * ~ . - . 'k‘ “?( )
interest S ‘ o 2.58 .890
‘ i }' 'f'gﬁv — }r_ =y YFv v'1~}f'v~kr y}‘v\r\rfg "
difficulty - g L, 2.MT 802
| B ¥ - I . t
IS AN R L I
AR I 7'!f'*<'!r1'r!""1
combined tvi/no-tvi , 11
Course Group Size \ ’
Instructor__ 31! ‘ (©) Edward F Kelly *
Date Collected _dec. 1978 ‘ Center for Instructionol Development
- . Syrocuse University
1975 o #
i }
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SCALE

INTEREST/
AFFECT

WORTH

o

NEGATIVE
ASPECTS

DIFFICULTY

ADJECTIVE RATING SCALE FACTORS

ITEM
INTERESTING
ENJOYABLE
EXCITING
600D

REWARDING

INFORMAT TVE -
WORTHWHILE
NECESSARY
PREATICAL
VALUABLE
« RELEVANT

USELESS
DULL

A WASTE
BORING
IRRELEVANT

DIFFICULT
DEMANDING
CHALLENGING

PROVOCATIVE
" DIFFERENT

ENLIGHTENING
STIMULATING

-

YN (ﬂ =\3}~ﬂfa

¥

.3,«ﬂ .

SCALE MEAN

2.40

1.81.

3.60

2.44

3.11
2.47

2.52
2.82

73

63

.863

.814

741



ADJECTIVE RATING SCALE PROFILE

Extremely’ Very =+ Somewhat None atall
. - i | I

¥ alpha

) 1 . v . | | ~ . l ~ f. Y _ ‘ . ’ | ‘ oy |
;?;gg?st/ REERRA X T 2340 6789' 123467829 2"%}0 RSN
| | 10 15 20 25 30 35 . 40

W\Ofn‘—th 3 r—r— v%‘? v— yvg v yY—r—r g r; Y gT | g g 4 } L Sui SEMRGE SN g 1»81 ,863
negative » ; .
L | |
aspects e Y 360 81
difficulty F——-ri N, (E— ] 2.4%  7y1
. other R I IR NI R S R .
- i i i { ' P 1 M
f
\‘ . 0: . - k
. Course 1 ‘152 — Group Size 31
lﬂS"UClO! | Filgo - @ Edword F Kelly
Date Collected ~ Center Jor Instrochionol Development

| Syrocuse University |
: M.m: ‘975 N N '?6 ‘
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»o

_ ) -
RANKS OF ATTRIBUTION ITEMS 0
. 10:151 TVI éANK 10:157 NON-TVI RANK - 10:152. RANK
- ITEM (n = 24) (n = 87) - {n = 31)
subject‘difficuity \ 3 | 5 - ‘ * 3
. ) : ""i“ . ) )
personal effort 2 ] . o \ } ‘ .
~the classroom 12(10) ) 10 o i 12(10) |~
performance of 11(9) 9 \ ‘ ’ 9
other students ™ | : - X K -
personal ability - | 1 2 . ‘ 2 .
¥ . .
course design 5 6 4
{excluding extra . . * r
assistance) “ - K
personal moods, ' "7 - 7 N 5
physical con- 7
dition etc. \
available extra 8 ' 8 ' 7
assistance (TVI)
tuck 13(11). o 13(11)
instructor 6 4 C g
personality -
instructor 4 3 5
teaching ability \ 4
tutor personality o9 e - . 10
tutor teaching 0 - 11
ability

-

NHotes: items in parenthesis above are the adjusted ranks of thoje itemg .. that
is, in the TVI and 10:152 lists, if the two items about tutors. are re-
moved then othe( item ranks increase as shown
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GRADE DISTRIBUTIONS IN CALCULUS

10:150 - 10:152 FROM WINTER 1976
TO SPRING 1979
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CALCULUS 10:150 - 151 - 152

% GRADES:
"y
QUARTER . COURSE  n A B ¢ Dy
W76 FB151 34 18 29 24 - 6
se 77 s 180 1318 27 14
S 77 . 150 33 18 15 21 2
Foo77 150 585 - 27 25 24 12
F77 . 151 70 14 24, 21 . 20
uo78 150 144 27 1 6 a3
W 151 527 24 25 .24 _ 13
s 78 151 154 13 2
s 78 RS0 - 35 26 37 14 L/ 3
¥ 78 150 781 22 23 25 10
F 78 Fi50 24 - 02 U _ 9
Fo 78 151 61 36 34 21 2 2
F__ 78 F15] 28 18 36 29 1 0
sp 79 150 19 5 2 26 16 5
P79 151 157 13 17 28 23 6
SP_J9 ¥§§ F152 31 19 42 2% 0 0
sp 79 152 480 19 20 20 12 6

‘NOTE: Underlined items indicate Prof. Filqo's classes

" The item listed first is a class co-taught by Prof. Filgo and
Prof. Bridger in the winter 1976 quarter

The items which are not designated as Prof. Filgo's classes are the
combined fiqures for all other classes/sections
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