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Xavier University of Louisiana

NEW ORLEANS, LOUISIANA 70125, TELEPHONF, 504/486-7411

STANDARDS WITH SYMPATHY APPLIED: An Executive Summery

- of CAUSE Grant SER77-06227

QVERVIEY: Xavier University of Louisiana is 2 small, oredomirantly-Black
institution located in the heart of New Jrlsans. The University has both a
strong commitment to a liberal arts education and to increasing the number of
Black Americans who obtain careers in science-related fields. Over the past
two years approximately 140 students have gained admission into natural science-
related graduate or professional schools. In the fall of 1980, more than
900 of the approximately 2000 students at Xavier were majoring in a mathe-
matical, natural, or health science. This is 50% higher than the enrollment
in these fields four years ago. A major factor in XU's success in providing

. Black Americans access to science-related fields has been the University's

comnitment to an institutionai philosophv of "standards with sympathy"--
coupling high academic expectations witk wechanisms which allow disadvantaged
students to attain success.

XU's CAUSE Project was a direct extension of the phiiosophy of "standards
with sympathy." Its primary objective was to increase performance in and
reduce attrition from entry-level mathematics and science courses so as to
maximize the number of students who graduate in the sciences. The project
was conceived and implemented as a cooperative, multidisciplinary effort
by the Departments of Biology, Chemistry, Mathematics, and Physics. The
basic strategies chose to achieve the stated objective were for the four
departments to work cooperatively so each could

1) develop a mechanism whereby the entire department, not
individual instructors, assumed responsibility for choosing
content and deciding appropriate pacing for entry-level

courses,

2) develop detailed prescriptions for and administer common
final exams SO0 as to improve z>ility to determine success in
transmitting prespecified content from year to year, and

3) develop a comprehensive set of "alternate pathways for Tearning"

each set of content objectives in each entry-~level course and
to establish a joint facility (the Alternate Pathway Learning
Center--APLC) for using alternate pathwzyvs.

Tnis particular approach was chosen because a) it increases the ability of
the departments to provide assistance to inexperienced faculty, b) adherence
+0 a common content framework makes it possible to establish cooperatively
(within a department) a much more extensive system of "alternate pathways"
than any one faculty member could support alone. and ¢) a joint, multi-
departmental approach to development makes it possible to implement and
sustain activities at the least possible cost.

(OVer) R (]



SUMMARY OF ACTTVITIES COMPLETED: Xavier's CAUSE Project procressed ex-
remeiy well with oniy minor deviation from the development outlined in the
o*w;1na? provosal. Each of the four departments have:

.Developed, fieid-tested, evaluated, modified, refired, etc. "handbooks"
for use by students in each of the entry- 1=ve1 courses for science
majors at Xavier. The handbooks contain the departmentally-specified
contant objectives, related samplie problems and/or tests, and a

1ist of alternate learning aids for each topic.

.Designed and begun to administer commeon final examinaticns in each
section of each course every semester.

.Ceveloped and field-tested a minimum of five Piagetian-based labora-
tory experiments designed to promcte analytical thinking skills. In
addition, Chemistry has deveioped an entire two-semester sequence of
such experiments anc now uses them for all general chemistry courses.

..Jointly planned, renovated, and furnished a2 multi-departmental
Altemate Pathway Lesaming Center (APLC) a semester anead of schedule.

PROGRESS IN ACHIEVING STATED (OBJECTIVE: The modification of entry-level
ccurse and development of tne APLC has resulted in signficant orogress in obtaining
the stated objectives of reducing attrition from and improving perfcrmance in
antry-level mathematics and natural science courses for science majors as noted:

.Biology increased the percentage of "off-semester" students who
successfully completed Biology 123-124 from 25% to 50% as a
result of CAUSE. In addition, there was a 24 percentile increase
in performance on the CLEP General Biology Exam.

.Chemistry increased the percentage of students completing the

first semester cf general chemisiry with a3 "C" or better from 60%

to 74% and increased percentace completing both semesters

with a "C" or better from 45% to an average of 58% white, at the

same time, increasing level of performance on finals in both semesters.

.Mathematics increased the percentage of students completing
both Precaiculus and Calculus I with a “C" or better while roting
slight increases in level of performance.

.Physics increased the percentage of students completing both
semesters of Physics with a "C" or better from.53% before CAUSE
to an average of 75.5% after CAUSE while, at the same time,
increasing the level of performance on the second semester final
from an average of 51 to 63.

In addition to obtaining the specific objectives of increasing performancc
in and reducing attrition from entry-level biology, chemistry, mathematics, and
physics courses for science majors, XU's CAUSE Grant ailso significantly increased
the ability of the four departments to evaluate their programs from vear to year.
fach department now administers common final exams written from departmentai’y-
orepared "arescriptions” and has 1“,1emenued systematic collection and comparison
of performance from year o year for evaiuation purpcses.

Sor gdditicnal inf t Jw Ca rmchagl, Cirvector, CAUSE Pro-

Ject SER77 06227 Prepare
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I. Overview of Xavier University of Louisiana

Xavier University of Louisiara is a small, predominantiy Black institution
located in the zapproximate geographic center ¢f the city of New Orleans. In the
fall of 1980, its total enrollment is the largest ever--2,003--cf which approxi-
mately 925 s:zudents are natural, health or mathematical science majors (see
Appendix I for enrollment statistics for the past eleven years). The University's
primary mission is to provide educational opportunities tc Black Americans with
emphasis on residents of the Gulf South. Xavier's institutional philosophy might
be summarized as “"standards with sympathy"--a commitment to accept appreciable
percentages of students with discernible academic weaknesses, couplded with an
equally strong commitment to demand a high standard of performance for gradua-
tion. It is possible to do both simultaneously only because the University
provides extensive support services, especialiy at the 7Treshman Tevel.

Xavier's past performance is best exemplified by the outstanding success
of its aiumni who inciude: :

The Honorable Ernest “Dutch” Morial, Mayor of the City of New Crleans
the first Black American tc be elected to that position.

Ms. Mary Munson Runge, President of the American Pharmaceutical A<so-
ciation, tne first Black and first female to hold that positicn and
memher of President-Elect Reagan‘s Advisory Committee for Science

and health.

Mr. Joseph Hall, President of the National Pharmaceutical Association.
"With Mr. Hall's election, Xavier becamse the only institution to
have alummi simultaneously serve as presidents of the twc major
pharmaceutical associations.)

Dr. CTaude Organ, M.D., Chairman and Professor of the Department of
Surgery at Creighton Medicz” School.

Dr. Joseph Henry, Jr., D.0.S., Associate Dean, Harvard School of
Dental Medicine, the first black tc hold such a position at Harvard.

Dr. Norman C. Francis, President of Xavier University, President
(1980} of the Soutern Association of Colleges and Schools, Past-
President of the College Entrance Examination Board, Member of the
Pontifical Commission on Justice and Peace, and Member of "resident
Carter's Advisory Committee for HEW.

Trne extent to which the sciences continue the University's record of achieve-
ment is indicated by the following representative statistics from more recent
years:

1. In the past six years, 85 of 100 XU students who applied to
medical or dental school gained admission. This acceptance rate,
85%, is more than twice that national average for either minority
or majority students during that period.



During the past two years alone (1978-79 + 1979-80). Xavier

placed approximately 125 students into medical, dental, pharmacy,

or science-graduate schools. Further, the students gained ad-
mission into some of the neficn's most prestigicus schools including
Harvard Medical School, Stanford Medical School, University cf
California--San Francisco Medical School, Tulane Medical School,
etc.

Xavier's College of Pharmacy is the only such facility in southern
Louisiana. Over the past three years (the only ones during which
the State has provided comprehensive feedback), XU graduates have
a higher pass rate on the Board than do non-XU graduates.

In 1677-78, a Chemistry graduate from Xavier was the only student
from a Louisiana institution to receive a prestigicus Danforth
Fellowship for graduate study. '



{I. Overview of the Progress of XU's CAUSE Grant

Spectgic Objectives:

CAUSE Grant SER77-06227 to Xavier University of Louisiana funded a muiti-
departmental effort by Biology, Chemistry, Mathematics, and Physics to further
develop the eniry-level science and mathematics courses for science majors in an
effort to make science careers more accessible to the minor® - students whom
Xavier serves. The specific objectives of the grant were:

i. To reduce attrition from entry-ievel mathematics and natural science
courses for science majors.

2. To increase the level of performance by students in those same courses.

3. To develop mechanisms for each department to use in objectively com-

- paring level of performance of students in entry-level coursas from
year to year.

'Basic Thrust:

The basic thrust of the CAUSE Grant at Xavier was to Heve]op "departmental”
entry-level courses which would make it possible tc:

1. More objectively compare student performance from year to year.

2. Provide better and more specific assistance to new or part-time
faculty.

3. Establish a uniform educational base on which uppe. -Tevel instruction
could be developed.

4. Provide a common framework for instruction so as to facilitate the
use of alternate pathways for learning with emphasis on those bene-
ficial to the educationally-disadvantaged.

remises :

As a framework within which to cast anticipated curriculum development,
each of the four participating departments agreed to a basic set of premises
before initiating the CAUSE proposal. They were:

1. A department, not an individual instructor, should determine the
content of ertry-level courses.

2. It is possible to integrate activities to assist the educationaily
disadvantaged within regular entry-level courses without adversely
affecting quality of instruction--i.e., "sympathy" and "standards"
are not incompatible.

(€N )
.

A1l development must occur within the context of the University as
a whole with particular emphasis or constant consideration of what
Xavier can afford to suppor: financially after the grant period.

[V




4. Evaluation must be a constant and ongoing part of the project if it
is to gain true departmental acceptance and nave long lasting impact.

5. A cooperative, muiti-departmental effort is most likely to have the
desired impact on entry-level courses because this approach allows
departments to benefit from each other's experiences and promotes
the development of activities across departmental lines which will
be academically reinforcing.

Histornceal Development

The CAUSE Project at Xavier was a direct outgrowth of a systematic con-
sideration of what had been successful in the individual departments in the past
and a commitment to well-defined departmental goals tc improve entry-level courses
as a means of increasing the number of Black Americans graduating in science-
related fields.

-

Planning for the activities undertaken in the CAUSE Grant began in the spring
of 1976 when representatives from the entire Division of Natural Sciences met at
the request of the University Dean, Sr. Mary Veronica Drawe, to review past efforts
to imprcve education in the entry-level courses in the Division and to discuss
future plans “or doing so. As a result of that meeting, each department appointed
a representative to a committee empowered to a) review the past efforts at Xavier
and elsewhere in more detaii, b) make recommendations for future development,
and c) pending approval by the participating departments, seek funds to implement
the development needed.

In subsequent meetings in the spring of 1976, the committee determined that
first efforts should be directed toward a) investigating new ways of improving
problem-solving skills with emphasis on Piagetian-based activities, b) mutual
auditing of each of the entry-level courses so that the representatives could
determine extent of overlap and areas where cooperation was likely to be possible,
and ¢) establishing a mechanism for meeting on a regular basis for considering
further developments.

During 1975-77, the same committee a) audited each other's courses, b) met
on a regular weekly basis for one hour to develop the jdeas which they eventualiy
wrote into the CAUSE proposal, c) began efforts to develop Piagetian-based
materials, and d) conducted the first of a series of special summer programs
which function, to a large degree, as a place where new ideas can be tested
without the content and grade const:.aints of the academic year.

In summary,‘the CAUSE Project-at Xavier was a direct outgrowth of -extensive
planning and past development at the University on the par< of the faculty within
the departments to whom the grant was awarded.

Hanagement:

The CAUSE Project at Xavier was implemented by the “CAUSE Committee”.
Tha initial members of thz committee were the same group of facuity, one from each
of the participating departments and a director, who had completed the previous
planning and had written the propusai. Subsequent efforts to expand the member-
ship of the committee in an effort to ensure that development was truly



departmestal were extremely successtul. Two other faculty voluntarily joined
the committee even though doing so meant an extra one-hour weekly meeting, Six
became suficiently involved so as to assume, for all practical purposes,
"associaze membership,” and essentially all of the remainder of the faculty

in the departments (approximately 12) were actively involved in the development
and evaluation a number of times. Of particular note was the successful in-
tegration of new facuity into the project as the were hired by the University.
The following 1ists the membership of the CAUSE Committee during the grant
pericd: )

Original Representatives: Jacqueline Hunter, (Biology), Mary Ann Ryan
(Chemistry,) Lester W. Jones {Mathematics), Harcid Vincent (Physics),
and JW Carmichael, Jr. (Director, Chemistry)

Voluntary Additions: Sr. Grace Mary Flickinger (Biology), Bili
IrTbeck (Mathematics), and Sr. Joanne Bauer {Chemistry)

Associate Members: Deidre Labat (Biology), Donald Robinson (Chemistry),
Sr. Rosemarie Kleinhaus (Mathematics), Winston Brown (Mathematics),
and Douglas Ruby (Biology)

Spnec liic Accomplis meris

Xavier's CAUSE Project progressed extremely well with very little deviation
from the proposed develeped cutlined in the original proposal. The specific
accomplishments of the grant were as follows: ‘

1. A1l four departments " specified content objectives for both
semesters of the entry-level lecture courses for science majors
(Biology 123 & 124, Chemistry 101 & 102, Mathematics 103 & 104.

N and Physics 21 & 202). Development has been particulariy sig-
nificant in Biology and Mathematics. Biology chose this opportunity
to initiate an entire 'ear of introductory general biclogy to
replace a cemester of general biology ana a semester of zoology.
Mathematics, in an equally important move, modified Pre-Calculus
(Mathematics 703) so as- to greatly increase emphasis on practical
skills and developed a completely new survey of Calculus (Mathe-
matics 104) designed to serve as either a terminai course for
those students who need only one semester or the first semester
of a three-semester sequence for those who need more Calculus.

2. A1l four departments developed, field-tested, evaluated (by
departmental, divisional, and outside consultants), modified, etc.
"handbooks" for use by students in each course. The handbooks con-
tain the content objectives, sample problems and/or tests, references
to alternate pathways for iearning, etc. The materials are used by
all faculty teaching in a given course and are ava:.'able in the
University bookstore at a fee only slightly above ccst so that
each st.”2nt has an individual copy without placing . due financial
strain on the University.
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~i1 four departme”Ls comoieted develcomen

of

for the finals in their respective eniry-isve! sesguences ins
3icicay, Lqem1stry, and Mathem: ‘¢S have Tound sftandardissc 2r:Ti
s use so that student perform: e Trim yezr o y2z-o Z2n 3 L2
easily compared in the future.
A11 four departments developed and Tieid-tests z minimum ¢ 712
Piagetian-based iabcratory experiments designed oo promcis
analytical thinking skills. Chemistry further deveilpsd an
entire two-semester seguence of such materials ana now usses the
experiments in its general chemistry laboratory courses. Zizl gy
and Physics have developed approximately Len Sucn experimen

>

2ach and are fizld-testing them in entry-ievel courses at oresant.
rfments attenced a seri
cquaint the facuity wi
ailable ard to crovide
yse in entry-level Cuu
ntegrated tbe1r use iate

Representatives frem all four pa
"hands-o0n" workshops desigred tc =z i
Tektronix and Apple II comﬂuters av
cpportunity for discussion of their
Mathemnatics and Physics have now i

courses to some extent.

The departments planned, renovated, and fumished & muiti-deccr:
Alternate Pathways Learning Center (APLC) an entire semester ahe
of scheduje. Further, the facility, which is located in the Uni
versity Library, has enjoyed overwhelming popularity. [t averaces
more than 12,000 entries per month (an actual head-count by
electronic means). A permanont University Committee consisting
of one representative from each department, the Director of the

o

Library, and the University Dean has heen establiished to overs
usage of the area in the future. As indicated by its nzue, tn
facility serves primarily as a base fcr offering "aitamate
pathways" {to lecture and text) fur learning.
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Each department nad its progress reviewed by an outside cecnsu
during each of the first two years of the grant and there wa
an overqll evalua.ion of the project by an outside consuitent
in the third year.

-
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Finally, and undoubtedly most important frc. the point of view oF
long-term impact of the project, constant formative evaiuaticon was
used to gain wide support for the project throughout the ent ire
Division of Natural Sciences. This was accomplished via s series
of workshops to which all members of the Division were 1nvi~:o
{with University-funged refreshments as an .nceﬂrrve tc attend;,
weekly meetings of the CAUSE Committee, interminab’s departmentsa
Teetxngs to discuss content and teach1qc approa”h—i a grezt dez:
of hard work on tne part of the departmental recres 2ti

and a faculty who are very receptive to new ide 5 if Lhe have
potential for helping students.
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[II. Det~iled Description of tnhe Implementation of XU's CAUSE Project

The four participating departments agreed upon a general plan for development
oefore beginning the project and centinually worked, through the CAUSE Com-
mjttee, to exchange- ideas and implement activities jointly as much as possible
since receiving the CAUSE Grant. However, because the different departments had
had differing opportunities to undertake course development ir the past, the various

components of the CAUSE Project were implemented at varying rates by the
erartments_over the :grant period. The specific activities instituted, both
intra- and inter-departmentaliy, are listed on the following pages in chronological
order.

Activities of a General Nature ImplLemented Via CAUSE:

» The CAUSE Committee met regularly for a minimum of one-hour per week
during the entire grant period to discuss implementation of the project and to

plan joint activities. 1In addition, the same committee had met in the same

manner for the entire year preceding the awarding of the grant. Because of

this continued close association over a long period of time, the committee

was extremely successful both in communicatina what was happening within a given
department and in conducting joint activities. In addition to the weekly meetings,
the committee also sponsored the following joint activities during the grant

period.
Summer, 1677 CAUSE Grant Awarded
calil, 1977 Representatives from Biology, Chemistry, Mathematics,

and Physics met with the University Dean and the Director
of the Li.-ary to work out detaiis for the renovation
and subsequent use of the new, combined learnina center
for the sciences, the APLC {Alternate Pathways Learning
Center). A permanent committee was appointed to shep-
herd the development of the center. It consisted of one
representative from ea:h of the four departments, the
University Dean, and *ae Director of the Library. In
addition, the Director of the CAUSE Grant served on the
committee temporarily until the facility actually opened.
The members of the APLC Committee were: Sr. Grace Mary
Ftickinger (Biology), Dr. Mary Ann Ryan (Chemistry),

Mr. Winston Brown (Mathematics), Dr. Harcld Vincent
(Physics), Mr. Lester Morris (Director of the Library),
and Sr. Mary Veronica Drawe (University Dean). The
committee was chaired by Dr. Carmichael, temporary
member as director of the grant. until the opening of

the APLC in the spring of 1979. At that time, he
resigned from the committee and Sr. Grace Mary Flickincer
assumed chairmanship. The committee met regularly

during the past two years as the space was renovated,
furnished, and ultimately used in the spring of 1973.

Y]
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Dr. Carmichael attended a C-.SZ Director's Meeting
sponsored by NSF in Hashington. The meeting provided

the opportuni%y to discuss varicus components of XU's
project with directors from projects awzrded the previaus
year.
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Fall, 7277 =

Spring, 1978

Summer, 1678

Summer, 1978

The CAL>E Committee sponsored a PSI (Personalized System
of Instruction) Workshop which was attended by nine
faculty from the Division of Natural Sciences (Lester
Jones, Gail Jones, Linda Tillman, Harold Vincent, Stevean
Welsh, Jacqueline Hunter, Mary Ann Ryan, Douglas Ruby,

and Croscina Crockett). The workshop was designed to
provide an overview of PSI and why a faculty member might
choose such an individualized system for instruction. The
Workshop was conducted by three XU faculty who had had
experience teaching PSI courses: Dr. Carmichael, Or. Ann
Olivier (Philosophy), and Dr. Frank Brotherton {(Psychology).

The CAUSE Committee conducted a Workshop on Science
Teaching and the Development of Reasoning using materials
by the same name by Karplus, et. al., Lawrence Halil of
Science, U.C., Berkeley, for high school teachers and

XU faculty. A11 CAUSE representatives had completed the
same workshop and had received Continuing Education
Credit for doing so at a special workshop sponsored by
the NSTA at its spring meeting in Cincinnati in 1977.
Since there were no materials for Mathematics, Lester
Jones, Mathematics's CAUSE representative, developed
special modules tc s oplement the materials available
for the sciences.

The CAUSE Committee sponsored a workshop for the entire
Division of Natural Sciences and the Coliege of Pharmacy
in order to provide the opportunity for faculty to
scrutinize the first draft of materials developed under
CAUSE. More than 30 faculty (about 70%) of those invited
attended. At the workshop, faculty systematically cen-
sidered and evaiuated every objective for Biology 123,
Biology 124, Chemistry 101, Chemistry 102, Mathematics 103,
and Physics 201. The workshop was three hours in length

on a Friday afternoon. A combination of dedication and
promise of refreshments accounted for the high percent-

age of faculty who chose to attend.

The Workshop on Science Teaching and the Development of
Reasoning was repeatec¢ for approximateiy 25 high school
mathematics and science teachers from metropolitan New
Orleans. There was no charge for participation.

The CAUSE Committee conducted the second speciail summer
program for pre-freshmen. To a large extent, the program
served as a place to field-test ideas which had been
under discussion during the academic year without the
constraints imposed by the need to cover Given content

or assign grades. The program, entitled Project SOAR
(Stress On Anzlytical Reasoning), has gained national
recognition in its own right as indicated by its in-

-

~Tusion in the 6th Report on Teaching published by

(sange Magazine in August, 1978.
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Summer, 1578

Fall, 1978

January, 1979

Or. Carmichael attended a conference (by invitation) at
the University of Nebraska-Lincoln for representatives
from college-level, Piagetian-based programs. The
programs represented are discussed in a publication
entitled Multidisciplinary Piagetian-based Programs for
College Freshmen published by one of the programs, ADAPT.

The publication may be cbtained by writing ADAPT, 213
Ferguson Hall, University of Nebraska--Lincoln, Lincoln,
NE 68588.

darold Vincent, Jacqueline Hunter, and JW Carmichael
discussed Project SOAR via a presentation entitled
"Can Piaget + Interdisciplinary Cooperation = Enhanced
Problem-Solvi. .g?", at the NSTA meeting in New Orleans.

The CAUSE-funded, combined learning center for the
sciences, the APLC, opened cne-semester ahead of schedule
at which Sr. Grace Mary Flickinger (Biology) assumed
chairmanship of the committee. Dr. Carmichael had
chaired the committee during the planning and development
oF the facility. The APLC was instantly popular, more
than 50,000 persons us-d it during the first six months
it was open. Appendix XVI contains a record of usage.

The CAUSE Committee sponsored a "How I do it workshop".
for high school mathematics and science faculty from
New Orleans. 37 high school teachers and 14 XU faculty
attended.

Faculty from the Division of Natural Sciences attended

a CAUSE-sponsored, "hands-on" introduction to the capa-
biiities of the Tek:ironix and Apple Computers which had
been purchased with CAUSE funds. This "workshop" con-
sisted of ten hours of supervised experience spread over
four weeks so as to allow all participants to actually
vse both computers. Those attending were: Jacqueline
Hunter (Biology), Harold Vincent (Physics), Mary Ann
Ryan {Chemistry), Sr. Eileen Benton (Mathematics),

Bi11 Irlbeck (Mathematics), and Winston Brown (Mathematics).
In addition, the entire Chemistry faculty (Sr. Mary Car
Malmstrom, John Sevenair, Warren Ray, Lecnard Price,
Donald Robinson, Mary Ann Ryan, Sr. Joanne Bauer, and
Bernie 0'Brien) rarticipated in a similar activity as
orie part of their departmental CAUSE workshop later

in the spring. Both activities were supervised by

JW Carmichael. A1l faculty from either group who expressed
an interest in further use of the terminals were given
copies of the user's manuals. A number of the Mathe-
matics faculty spent additional time ~vperimenting with
+the use of the computers during the spring and summer.

(Vo)
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Summer, 1979

Fali, 1979

“n
[s})

—
—

, 1980

Fall, 1980

The CAUSE Committee sponsored a workshop by Dr. Arthur
Whimbev, author of Intelligence Can Be Taught (Innovative
Sciences) and Problem- Solv1ng and Comprehension: A Short
Course in Analytical Reasoning (Franklin Institute Press),
as a means of stimulating discussion of possible mechanisms
for improving student performance on standardized exams.

A brief overview of the workshop and 2 1ist of the 25
participants is given in Appendix II.

Te CAUSE Committee submitted a document discussing Project
SOAR for consideration for publication in The American
B8iology Teacher. It was published in March of 1980.

{See Vol. 42, No. 3, pages 169-173.) See Appendix XVI:

The Workshop on Science Teaching and the Development of
Reasoning was repeated for high school teachers from New
Crleans and for faculty anticipating wcrking in Project
SCAR during the summer. The workshop was conducted by
Donald Robinson, Lester Jones, and Jacqueline Hunter.

The workshop discussing mechanisms for improving scores

on stancardized exams, with emphasis on the use of
"cognitive therapy"--the principal idea in Problem-Solving
and Comprehension, was repeated by Or. Whimbey for

nigh school faculty from New Orleans and faculty antici-
pating working in Project SOAR.

The CAUSE Committee concducted the third version of
orgject SOAR, the special summer procram for ore-freshmen
entering Xavier with a major in the sciences. An
overview of the oproaram is given in Appendix.IiI.

The CAUSE Committee submitted an article discussing
the "cognitive therapy" portion of SOAR to The Journal

of Reading. It was published in October of 1980.
(See Vol. 24, No. 1, pages 5-10). A copy is in Appendix XVII.

The CAUSE Committee submitted an article describing the
"bridge" nature of SCAR (between high schooi and college)
to the Louisiana Journal of Science. The articie has been
accepted and should be published in 1980-81.

The CAUSE Committee compiled a Tist of audio-visual
(science related) materials in the University Library

and provided a copy to all science and mathematics Taculty
as a means of promoting usage of the APLC. The Tist was
designed to be used in one's office and LhUS supplement
the card catalog of such materials.

Two Division-wide workshops were conducted in early fall
(9/14 and 9/27). Tne first provided the opportunity for
all faculty to comment on the content of entry-Tevel courses
after two years of work. The second was a forum for sharing

10



jdeas about providing the "sympathy" (mechanisms for
assisting the educationally-disadvantaged} which makes

it possible to maintain "standards” in the science
departments. ("Standards with Sympathy" is often used to
describe what Xavier, and particularly the sciences, attempt
to provide in educational endeavors.)

Fali, 1979 The CAUSZ Faculty provided assistance to the Southern
Regional Educational Board at a conference in New Orleans.
Beth Dr. Vincent and Ms. Hunter made dresentations
at the conference. A copy of the program is in Appendix
XVII. ‘

Fall, 1979 Sr. Grace Mary Flickinger (Biology) expanded orientation
workshops fcr Biology tutors to include tutors (and facuity)
from the other tnree departments. The joint approach to
training peer tutors was promoted by the availability of
the APLC, the joint learning center. It was, as expected,
very successful. (Please note that this endeavor, like
the entire CAUSE project at XU, was a generalization of
an idea which worked for one department to others as
facilitated by conperative efforts.)

—

Spring, 1980 Dr. Vincent, Ms. Hunter, and Sr. Grace Mary made pre-
sentations about SOAR and XU's CAUSE Project at a
Science Instruction Seminar sponsored by Southern Regional

Tducation Board in Durham, NC.

Spring, 1980 An overall evaluation of XU's CAUSE Project was conducted
by Dr. Bobby Irby, Chairman of the Department of Science
Education at the University of Southern Mississippi. See
Appendix XVIII for his report.

Spring, 1980 A Workshop on Science Teaching and the Develcpment ot
Reascning and one on the Cognitive Skills Approach to
problem-solving was conducted for high school teachers from
New Orleans and for faculty chosen to work in Project SJAR
during the summer. Ms. Hunter, Mr.”Jones, and Ms. Barbara
Wells {McMain Magnet Secondary School, New Orleans) conducted
the two.

—3
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Spring, A1l four departments work cooperatively to develop plans
for.the continuation of CAUSE-developed activities after
expiration of the grant. See Appendices XX-XXIII for
detaiis for each.

An IDSE (NSF) proposal was prepared by the CAUSE Committee
with Dr. Vincent providing leadership as a means of

more widely disseminatinc infcrmation about techniques
found successful at XU to Tocal junior and senior high
schools. It was funded in early fa’ll.
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Spring, 1980

Summer, 1380
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SPECTAL EVENTS

Dr. Jones, Dr. Vincent, and Ms. Hunter discussed Project
SOAR at a conference on Reasoning, Piaget, and Higher
Education in Denver, Colorado.

The fourth version of Project SOAR'wa:s ccnducted by

a combination of XU faculty and mathematics and science
teachers from local high schools. Ms. Hunter (Biology),
Or. Jones (Mathematics); Ms. Barbara Wells (Chemistry--
on leave from McMain Magnet Secondary School), and Dr.
Carmichael worked in the program in 1980.

The CAUSE Committee becomes the "IDSE Acvisory Committee"
and even though the CAUSE G-ant has expired and there is
no monetary or release-time compensation continues to
meet for one hour weekly to discuss and implement coopera-
tive multi-departmental activities.

The IDSE Advisory Committee sponsored a workshop for
Biology teachers from Jocal Junicr and Senior High Schools
designed to promcte use of innovative ideals to make
science more accessibie to the educationally-disadvantaged.

Tne IDSE Advisory Committee planned a workshop for

high school chemistry teachers in conjunction with the
Combined SE/SW Regional Meeting of the American Chemical
Scciety in New Orleans. Eighty-eight area teachers at-
tended.

In *he fall of 1978, XU and the CAUSE Committee hosted a visit by
Dr. James Rutherford, Director of the Science Education Directorate of
the Natioral Science Foundation.

In the spring of 1980, the University hosted a visit from Dr. Robert
Menefee, Program Manager for NSF's CAUSE Program.

—
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Activities Implemented by the Biology Deparntment Via CAUSE:

Before receiving the CAUSE Grant Biology had had the opportunity to carry
cut some experimentation with different laboratory formats (including the
Piagetian-based learning cycles developed by Ms. Hunter as a part of Project
SCAR) and had established an outstanding peer tutorial service (courtesy of
Sr. Grace Mary Flickinger). However, the CAUSE Grant provided funds, for the
first time, to do in-depth analysis and revision of the entire sequence of
entry-level courses. The effort over the past three years has beew excentionally
fruitful. In the departmental-wide discussions at the beginning of the project,
the faculty in the department decided to charge entry-level Biology from a
semester of General Biology and a semester of Zoology to a year of General
Biology. Subsequent development of materials under CAUSE and their nse in
the new sequence resulted in an average increase ef 20 percentile points
on the CLEP General Biology Examination. Development of Biology materiais
was effected >rimarily by Sr. Grace Mary Flickinger (Departmental Chairperson)
and Ms. Jacqueline Hunter (CAUSE Representative) with considerable assistance
from the remainder of the faculty in the department--particularly Dr. Deidre
Labat, Dr. Douglas Ruby, and Mr. Charles.Ballard. A chronological sketch of
Biology's activities during the grant pericd are as follows:

Sﬁmmer, 1977 The CAUSE Grant was awarded.

Fall, 1977 The entire Biology Department met and, after extensive
- discussion over a period of weeks, finally decided to
change from one semester each of General Biology and
~Zoology to -one year of Generai Biology.

Fali, 1977 Sr. Grace Mary Fliékingér, conducted a three-hot - workshop
for Biology peer tutors and organized the Department's
tutorial service for the fa'l. '

Fall, 1977 Ms. Hunter attended the GRUSE-sponsored wcrkshop to
familiarize faculty with individualized instructional
systems with emphasis on PSI.

atl, 1977 The five Piagetian-based learning cycles developed by
Ms. Hunter during the previous year were modified and
improved on the basis of experimentation with their
use in the summer of 1977 in Project SOAR.

January, 1978 Sr. Grace Mary organized the Biology peer tutorial
service for the spring semester, continuing to set
an example for the other departments.

Spring, 1978 Content objectives for both semesters of Biology 123
(the first semester) were developed.

Spring, 1978 & draft of a "handbook" for Biology 123 and a laboratory
manual for Biology 123L was developed: The handbook
included content objectives, related sample problems,
and alternate pathways for mastering the content.

13



Spring, 1978

Spring, 1978

Soring, 1978

Spring, 1978{

‘Spring, 1978

-

Spring, 1978

May, 1978

Summer, 1578

Surmer, 1978

Content objectives for both Biclogy 123 anc 124 were
evaluated by faculty from the Division of Natural
Sciences and the College of Pharmacy at a CAUSE-sponsored
workshop.

Ms. Hunter assisted the other members of the CAUSE Com-

mittee in conducting a Workshop on Science Teaching and

the Development of Reasoning for mathematics and science
faculty from local high school! (and XU).

Dr. John Ruffin, Department of Biology at North Carolina
Central University, served as an outside consultant to
evaluate content of the entry-ievel Biology sequence.

He was on campus for two days and submitted the formal
report in Appendix IV.

The CLEP General Biology Examination was administered
to a randomly-selected group of students in order to
obtain base-line for measuring performance of pre-
CAUSE courses.

A common final was administered in all sections of
students completing General Biology.

Sr. Grace Mary Flickinger, Ms. Jacqueline Hunter,

Dr. Douglas Ruby, and Mr. Charles Ballard met for two
days to conclude refinement on the basis of consider-
ation of comments cof faculty from the other departments
and the outside consultant.

Ms. Hunter assisted in conducting a Workshop on Science
Teaching and the Development of Reasoning for local
high school teachers of mathematics and science with
emphasis on those who would be teaching in Project SOAR
in 1978.

Materials for Biology 123 and 123L were r_<ined, typed,
and prepared for use in the fall.

Ms. Jacqueline Hunter conducted the Biology portion of
the pre-freshman summer program for science students
using the five Piagetian-based learning cycles she had
previcusly developed. One purpose of the program was to
experiment with such materials to determine the extent
to which they might“be appropriate in reguiar entry-
level courses. She was assisted by Ms. Wanda Harris,
Biology teacher from McDonogh #35 Senior High.

Sr. Grace Mary conducted a three-hour workshop for Biology
tutors and arganized the peer tutorial service for the fall.

Sr. Grace Mary Flickinger joined the CAUSE Committee.

14



Fall, 1978 Ms. Hunter was one of three persons (JW Carmichael and
Harold Vincent were the other two) discussing Project
SOAR at the NSTA meeting irn New Orleans.

Fall, 1978 Biology 123 and 123L materials were field-tested in all
four sections of General Biology. Faculty teaching
the courses were: S+=. Grace Mary, Dr. Deidre labat,
Dr. Dougias Ruby, and Ms. Jacqueline Hunter.

Fail, 1978 Sr. Grace Mary, Ms. Hunter, Dr. Labat, and Dr. Ruby
met biweekly for one hour to coordinate activities
associated with teaching the entry-level courses and to
plan further refinement. This activity continued in
the spring.

Fall, 1978 Deve]bpment of Biology 124 materials was completed by
Sr. Grace Mary and Ms. Hunter with extensive input from
other members of the Biology Department.

January, 1979 With the opening of the APLC, the Biology tutorial
service moved to that facility and expanded its AV
holdings with funds provided by CAUSE. The service
continued to be 2xcellent.

Spring, 1979 Biology 124 materials were fier-tested in all three
 sections of General Biology. Faculty teaching the
courses were: Ms. Hunter, Dr. Ruby, and Dr. Labat.

Spring, 1979 Ms. Hunter attended the CAUSE-sponsored workshop to
acquaint faculty with the use of Tektronix and Apple
‘computers with emphasis on possible application
in computer-based instruction.

Spring, 1979 Ms. Hunter discussed XU's CAUSE Project at the NSTA
meeting in Atlanta.

Soring, 1979 Dr. Labat, Ms. Hunter, and Sr. Grace Mary Flickinger
(Chairperson) attended a three-hour, CAUSE-sponscred
workshop by Dr. Arthur Whimbey to consider methods of
teaching so as to promote the problem-solving skills
needed to perform well on standardized examinations.

Spring, 1975 Ms. Hunter presented her knives-and-forks simulation
of Meiosis and Mitosis at the "How I Do It Workshop"
sponsored by the CAUSE Committee for mathematics and
science teachers from local high schools.

Spring, 1979 Dr. John Ruffin, Department of Biology at North
Carolina Central Unjversity, spent two days at Xavier
evaluating CAUSE materials and discussing ways of
further improving the entry-level Biolcgy courses.
His report appears i- Appendix V.




€:~ing, 1979

Spring, 1979

Spring, 1979

May, 1979

Summer, 1979

July, 1979

Summer, 1979

Summer, 1979

The CLEP. General Biology Examination was administered

to a randomly-selected group of students completing
Biology 124 on an option basis without advance warning
and with only minimal reward for good performance--i.e.,
in a manner similar to that used at the equivalent time
in 1978.

Common final examinations were given to-students’ com-
pleting both Biology 123 and 124.

Sr. Grace Mary Flickinger, Ms. Hunter, Dr. Ruby, and
Mr. Ballard met in a two-day workshop to complete the
vear-Jong process of evaluating and modifying materials
which had been field-tested in General Biology in
1978-79.

Ms. Jacqueline Hunter co-direczad (with Mr. Robinson
and Mr. Jones). a Workshop on Science Teaching and the
Development of Reasoning for mathematics and science
teachers from local high schools and faculty who would
be working Project SCAR in 1979.

Ms. Jacqueline Hunter conducted the Biology portion of
the third version of Project SOAR, the special summer
program for pre-freshmen science majors. The five
Piagetian-based laboratory experiments she had de--
veloned and revised earlier were used as textual
material. Ms. Wanda Harris, Biology teacher from
McDonogr #35 Senior High, assisted her in this en-
deavor.

After a short orientation session, Sr. Grace Mary

Tickinger (Chairperson) began using the Tektronix
graphic terminals in the APLC for data reduction of the
sort needed for the on-going evaluation of General
Biolegy planned in the future.

Sr. Grace Mary Flickinger and Ms. Jacqueline Hunter
received acceptance notices for papers they had
submitted for presentation at the upecoming meeting of
the National Association of Biology Teachers. The
meeting will be held in New Orleans. Sr. Grace Mary's
two presentations will consider her dermatoglyphic
research and the Biology portion of XU's CAUSE Grant.
Ms. Hunter's two will cover Project SOAR and her.
novel simulation of Meiosis and Mitosis.

CAUSE-developéd materials for the General Biology
sequence were refined, duplicated, and prepared for
use by all students in the sequence in 1979-87.

1645
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October, 1979

Octcher, 1979

October, 1979

Octcber, 1979

October, 1979

November, 1979

November, 1979

December, 1979

Spring, 1980
April, 1980

April, 1980

April. 1980

Sr. Grace Mary Flickinger (Chairman, Biology) conducted

a workshop for all peer tutors working in the APLC.

This was the first time the four departments had conducted
joint tutorial training sessions.

Sr. Grace Mary Fiickinger discussed XU's CAUSE Project
at the International Congress on Individualized In-
struction in Athens, Georgia. A copy of the program is
included in Appendix XIX.

Ms. Jacqueline Hunter presented a paper gntitled "Mitosis
and Meiosis with Knives, Forks and Spoons" at the g
National Association of Biology Teachers in New Orleans.

Ms. Jacqueline Hunter presented a paper entitled
“Project SOAR: A Multidisciplinary Summer Program for
Pre-Freshmen" at the National Association of Biology
Teachers in New Orleans.

Sr. Grace Mary Flickinger presented a paper on the
Biology portion of XU's CAUSE Grant at the National
Association of Biology Teachers in New Orleans.

Ms.'Jacqueline Hunter discussed Project SOAR (along
with Dr. Vincent) ‘at the Science Instruction Seminar

. sponsored by the Southern Regional Education Board

in New Orleans. See Appendix XVII for a copy of the
program. :

Sr. Grace Mary Flickinger discussed the APLC {Alternate
Pathways Learning Center) at XU at the Science
Instruction Seminar sponsored by Southern Regional
Education Board.

"Common final exams were given in all four sections of

Biology 123.
Biology 124 Tab materials were field-tested.

Ms. Jacqueline Hunter discussed Project SOAR (along
with Dr. Jones and Dr. Vincent) at the National Conference
on Rea§oning, Piaget and Higher Education in Denver.

Ms. Hunter discussed Project SOAR at the Science Instruc-
tion Seminar sponsored by the Southern Regional Education
Board in Curham, North Carolina.

Sy. Grace Mary Flickinger discussed the Alternate
Pathways Learning Center at XU at the Science Instruction
Seminar sponsored by the Southern Regional tducaticn
Board in Durham, North Carolina.
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Spring, 1980
May, 1980

May, 1980

June, 1980.

Summer, 19&C

Summer, 1980
Surmmer, 1980

Fall, 198

October, 1980

The Biology Department completes plans for continuation
of CAUSE-developed activities after the grant expires. See
Appendix XX for details.

The CLEP General Biology Examination was administered
to a randomly-selected group of students completing
Biology 124.

Common final examinations were given to students ~om-
pleting both Biology 123 and 124.

Ms. Jacqueline Hunter co-directed (with Dr. Jones) a
Workshop on Science Teaching and the Development of

Reasoning for mathematics and science teachers from

iocal high scheools and faculty who woulé be working

in Project SOAR in 1980.

Ms. Jacqueline Hunter conducted the biology portion of
the fourth version of Project SOAR.

Ms. Jacgqueline Hunter, Dr. Deidre Labat, arc Dr. Douglas
Ruby modified the Biology 123 and 124 materials on the
basis of input from faculty during the spring semester.

CAUSE-deveioped meterials were duplicated and prepared
for use by students in all Biology 123 and 124 sections
in 1980-81. <.

Ms. Hunter continued to meet with tne CAUSE Committee-
turned-I10SE Advisory Committee for one hour weekly.

Ms. Hunter discussed "Mitosis and Meiosis with Knives,
Forks and Spoons® at tne IDSE-sponsored workshop for
Biology teachers from local junior and senior high schcols.



Activities ImplLemented by the Chemistry Department Via CAUSE:

Chemistry had opted for departmentally-determined content for genera?l
chemistry in 1972 and had spent numerous hours determining and refining its
idea of what that content should be in the five years preceding the CAUSE Grant.
Further, the department had developed the sort of "handbook" proposed for the
other departments via CAUSE at that time and had had .five years of actual use
of the materials in an individualized, self-paced format {PSI modified to in-
ciuaing the option of taking an extra semester to complete the course if needed
and of repeating finals). This modification had resulted in significant im-
provement in the ievel of studemt performance in the course. The average score
on the ACS Cooperative Examination in General Chemistry (a requirement for
coi.pletion of the sequence at XU) increased more than 20 percentile points for
the first attempt at the exam and was slightly above the national average when
repeats {on different versions) were considered. In spite of expectations,
however, the increased level of performance on shifting to an individualized
format was not accompanied by a r=duction in attrition from general chemistry.
The percentage of persons completing both semesters of the sequence remained
about the same as it had been in the traditional courses--slightly more than
50%. Since failure to complete general chemistry is a primary reason why
many (if not most) students choose to change from science-related majors, for
Chemistry the CAUSE Grart was primarily designed to provide the opportunity
to further madify the delivery system so as to reduce attrition WITHOUT de-
creasing performance. Chemistry's CAUSE-related activities were imple-
mented for the most part by Mary Ann Ryan and JW Carmichael with extensive
assistance from Donald Robinson and (in 1978-79) Sr. Joanne Bauer. A chrono-
logical 1ist of Chemistry's CAUSE activities during the first two years of
the grant period are:

Spring, 1977 The Chemistry Department met and made suggestions for
refinement of general chemistry in the usual yearly
manner. At this time, the decision was made to adopt
Chemistry: The Central Science by Brown and Lemay as
the textbook in the course for the upcoming year.

This was & major change in direction since chanjing
textbooks necessitated changing both the 300+ pages
of the handbook and the 128 quizzes used in the course.

Spring, 1977 A1l students completing Chemistry 102 took one or
more versions of the ACS Cooperative Examination in
General Chemistry as- a reguirement for completing the
course. -

Surmer, 1977 The CAUSE Grant was awarded to the University.

Summer, 1577 Mary Ann Ryan and JW Carmichael modified aporoximately
. one-haif of the first semester of Chemistry 101 and
Chemistry 101L “n line with decisions reached at the
spring meeting of the Chemistry department.
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Dr. Carmichael and Dr. Ryan assisted the remei

A1l classes ir Chemistry 101 and 101L began to use *he
newly modified materials wnile the remaining revision
was comple*2d--often only shortly before needed by the
students. The lecture handbook consisted of modules
with carefully specified objectives, corre’a*ed sampie
problems, and & variety of mechanisms for learning the
content including audio tapes, tutoring, etc. The latter
are the "alternate pathways"” which provided the name

for much of the activity associated with the CAUSE Granct
at XU. The Taboratory manual was composed of a series
of Piagetian-based "learning cycles" developed on the
basis of experimentation with a RULE/LCCI Grant in
1876-77. Modification/refinement o7 three-fourths of

a year's course while field-testing is not a recommended
way of remaining sane. T

The prescription for the Chemistry 101 final was retvi-eg
to fit the newly modified course.

Mary Ann Ryzn attended the first portion of an MNSf
Chautaugqua-type short course entitléd ”P=ttern 0
Problem-Sciving” ¢ : the University of Maryionc--8

-
&
Feg
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daiLingre,

Dr. Carmichael conducted a CAUSE-sponsored Workshog
5 1ized

designed to acquaint XU faculty with PSI (Pe-scna
System of Instruction). DOr. Ryan attended.

Chemistry 107 and 102L materials modified vi
were field-tested while final modification z
finement was completed.

Dr. Ryan attended the second porticn of ihe NSF
Chautauqua-type short course, Patterns c¢f Prcb
Solving, at the University of Maryland.

Dr. Ryan attended a Guided Design Workshop conducted
by the University on campus.

Cortent objectives for both Chemistry 1071 anc 102 were
evaluated by faculty frcm the Division of Neturzi Sciences
and the College of Pharmacy at a CAUSE-sponscred workshoo

CAUSE Committee in conducting the Worksho
Teaching and the Development of Roasonlng
and XU facuity. Donald Robinson attended
and earned one Continuing Educaticn it
versity for doing so.

Dr. Theodore Brown, Chairman of the Deparimen
Chemistry at the Unwvers1bj of I11inois and
the tex=- used in general chemistry &t XU [{h :
The Central Science), served as an outside consultan:
to evajuate the content of the Generail chemistry secusr~csz.
He was on campus for two days and submitied the 7.z
report in Appendix VI.
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ring, 1¢78 The question bank for Chemistry 107 was cempleted. [t
consists of ten questions for each of thc seventy
types of questions chosen for the prescription for the
Chemistry 101 final.
The ACS Cooperaztive fxamination in General Chemistry
was administered to all students comgieting Chemistry
102. The CLEP {College-Level Examinaticn Program by
©7S) General Chemistry exam was alsc administerea to
one laboratory section. The students were not tecla
in advance that they would be required to tzke the
examination. Instead it was sprung on the students
unexpectedly as they walked into laboratory and de-
scribed as a method of obtaining a few (unspecifiec)
"extra points'.
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The entire Chemistry facuity {Sr. Mary Carl Maimstrom,
Joyce Corrington, JW Carmichasl, Monty Herr, Leonard
Price, Warren Ray, Mary Ann Ryan, Donald Robinson,

and John Sevenair) attended a two-day workshop to
conclude the in-depth consideration and refinement

of materials for Chemistry 101 and 102 on the basis

of comments made by faculty in other departments at
the Division-wide workshop CAUSE had sponsored earlier
in the spring.
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Dorald Robinson and J¥ Carmichael assisted the other
members of the CAUSE Committee in conducting (once
again) the Workshop on Science Teaching and the
Development of Reasoning for high school teachers and
faculty wno would be werking in Project SOAR in 1578.
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Summer, 1573 Materials for Chemistry 101, 102, 101L, and 102L were
refined, typed, and duplicated for use in tne fall.

Surmer, ~J378 Donald Robinson conducted the Chemistry portion of the
ore-freshmen summer program (Project SOAR) for science
majors using the five Piagetian-based learning cycles
oreviousiy developed by Mary Ann Ryan and JW Carmichael.
He was assisted in this effort by Ms. Gecrgilyn Ancry,
Chemistry teacher at McDonogh #35 Senior High in New
Orleans. Dr. Carmichael directed the same program.

1, 15878 CAUSE-refined materials for Chemistry 101 and 1C°L &

used for the second time. In addition, increased em

phasis was placed on the introduction of new elements
to encourage students to remain in the course.
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Faii, 1978 JW Carmichael was one of three CAUSE Committee members
{Harold Vincant and Jacqueline Hunter were the other two)
to discuss Project SOAR a* the NSTA meeting i New Orleans
via a paper entitled "Can Piaget + Interdiscipiinary
Cooperation = Enhanced Problem-Solving?"
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Dr. Carmichael attended the Netwcrks Nationzi Conference
in San Francisco as one of three paneWists invited to
discuss "Sympathy versus Standarus in the Sciencss:
Overcoming Student Deficiencies” Or. Ryan also atiended
the conference using University runds.
Yith the open .ng of the APLC, Chemistiry moved its &V
materials, reference texts, ;uuovwai sarvice, etC.

to that area and began using it for the numerous
activities sponsored as a part of the effort to improve
retention in General Chemistry. The Jatter included
systematically teaching notetaking skills to those who
needed it (@il were required to turn in notes to determine
who these were), teaching all students what a definition
is and how to write a good one, increasing emphasis on
learning general problem-soiving skills, etc.

Sr. Joanne Bauer joined the Chemistry faculty with primary
respensibility in the problem-solving drills associated
with General Chemistry and began to work with Mary Ann
Ryan, Donald Robinson, 2nd JW Carmichaeil as CAUSE-related
activities were implemented.

Or. Ryan at“2nded an NSF-sponsored conference for in-
stitutions which had had MISIP Grants as an invited speaker
to discuss the success in increasing performance in

General Chemistry at Xavier as discussed in the beginning
of this section. The conference was held in Hashington.

CAUSE-rzfined Chemxsbry 102 and 102L materials were used
for the second time with added emphasis on features to
promote retention in the course.

Or. Carmichael conducted the CAUSE-spcnsored workshop

to investiga:e the usage of the Tektronix and Apple
computer terminals purchased with CAUSE funds and Tocatec
in the APLC. Dr. Ryan attended the workshop.

Or. Sevenair, Sr. Mary Carl Malmstrom {Chairperson), and
Dr. Ryan attended the CAUSE-sponscred workshop on problem-
solving and increasing scores oin standardized cxams

which was conducted by Dr. Whimbey. See Appendix II

for a2 description.

Dr. Arthur Whimbey, Visiting Professor in Mathematics

at Xavier and author of Intelligence Can Be Taught

{Innovative Sciences) and Problem-Solving and Ccmpre-

hension: & Short Course in Analytical Reasoning,

served as a consultant for two days. His primary purpose
as *o evaluate the delivery mechanism used in the

General Chemictry sequence and to suggest ways of reduc1ng

attrition from the courses. His report is included in

Appendix VII.




ring, 197¢ The CLEP General Chemistry examination was administersd
to a portion of the General Chemistry class in a manner
such that it couid be counted as a finzl examination if
desired. It should be ncted that this was considerably
different than in 1978 when it was administered unexpectedly
to one laboratory section. The decision to administer it
i~ this fashion arose ¥rom the desire to atitempt to delermine
the degree of correlation between the CLEP and ACS Generail
Chemisiry examinations. The latter was desirabie because
Xavier has recently decided to accept CLEP credits but
has no real feel for what the various scores mean with
respect to the courses taught on campus.

(V2]
0

) The ACS Cooperative Examination in General Chemistry

was administerd to a large majcrity of students completing
Chemistry 102 (the remainder tock the CLEP mertioned
above). Since the ACS examinations have been given

in a similar manner for a number cf years, it is pcssibie
to compare performance before and after the grant perioc.

Soring, 1976 411 Chemistry faculty (Sr. Mary Carl Malmstrom, Dr..Ryan,
Cr. Carmichael, Dr. Price, Dr. Sevenair, Reverend Ray,
Mr. Donald Robinson, and Sr. Joanne Bauer) met for two
days in a workshop designed to acquaint the participants
with the capabilities of the Tektronix and Apple c-—puters
Jocated in the APLC. This aczivity was a culmina. n of
CAUSE-sponsored consideration of refinement of General
Chemistry for the year.

Soring, 1979 Donald Robinson co-directed {(with Lester Jones and
Jacqueline Hunter) & Workshcp on Science Teaching and
the Develcpment of Reasoning) for high school and XU
faculty with emphasis on those planning tn teach in
Project SOAR in 1979.

3795 Donald Robinson conducted, with assistance from Ms.
Georgilyn Andry who teachs Chemistry at McDonogh #35
Senior High, the Chemistry portion of Project SOAR,
the special summer program for pre-freshmen interested
in the sciences. It should be noted that this is the
third such summer the program has been offered and that
an overview of it is contained in Appendix III.

Summer, 1976 Further modification and refinement of the General
Chemistry materials was completed and materials were
‘duplicated for distribution (at a cost) to students
4n the fall. A detailed description of the General
Chemistry sequence at present has been compiled inte
a document which has been submitted Tor publication.
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December, 1979

December, 1979

An article describing XU's CAUSE-developed Genera!
Chemistry course was submitted to the Journal of
Developmental and Remedial Education. It was accep
and published in the Winter, 1979 issue. See Appen

ed
e
1

i
An article describina XU's Piagetian-based (and CAUSE-
developed) General Chemistry Laboratory program was
submitted for publicc.ion to the Journal of Chemical
Education. It was published in September, 1980 (Voi. 5
No. G, pages 642-645. See Appendix XXV for a photocopy.

Dr. Carmichael was an invited speaker at
Conference held in Washington, DC. He di
the CAUSE-related activities at XU.

a2 Networks
scussad SOAR and

he American Chemical Society Cooperative General Chemistry
Examination was administered to all students completing
Chemistry 102. A1l students completing Chemistry 107 were
administered variations of the finzl developed from the
prescription arrived at via SOAR.

-
|

Plans for continuing CAUSE-related activities in General
Chemistry were completed. Appendix XXI contains a copy.

The American Chemical Scciety standard exams and prescription
finals were administerad for all students ccmpleting Chem-
jstry 102 and 191, respectively.

Ms. Barbara Wells, high school chemistry teacher {rom
McMain Magnet Secondary School, and Ms. Georgiirs Andry,
high school chemistry teacher from McDonogh #35 High
School, conducted tne Chemistry portion of SOAR.

CAUSE-developed materiais were refined, dupiicated anc
prepared for use in the fall.

Or. Carmichael, Ms. Barbara Wells (a high school teacher
From McMain Magnet Secondary School on leave at XU teaching
chemistry in 1979-80), and Sr. Joanne Bauer made pre-
centaticns at the 6th Biennial Conference on Chemical
Education in Rochester, NY See Appendix XXVIII for
details.

JW Carmichael became a member of the IDSE Advisory
Committee (alcng with the other members of the former
CAUSE Committee) and continued to meet weekly with
counterparts from Biology, Mathematics, and Physics.

S+. Joanne Bauer conducted a special 2-day workshop for

the two new faculty who would be working in the General
Chemistry program in 1980-81. (Sr. Joanne has taken
temporary leave to complete graduate work at tne University
of New Orleans.)



Fetl, 1888 Jw Carmichael organized, as one pert of ~is duties
cn the IDSE Advisory Committee, a worksnop for hich schoel
teachers in conjunction with the Combined SE/SW Realouel
Mee=ing of the American Chemical Socizty here in New

Orieans.
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Activities Implemented du e Mathemaiics Dewatiment Via CAUSC:

The CAUSE Grant at Xavier provided funds to improve Mathematics 103 (Pre-
and Mathematics 104 (Ce culus I, the twc ccllege-level courses

ired of mest science mriors. Tnis sequence was developed as a means of
viding evxposure to calculus to the health science stucents. The latter i3
asirable since many of them la%fter consider graduate procgrams which require
calculus for admittance. (Most institutions do nct require that nealth science
students take calculus. Instead, they take statistics and algebra or trigo-
sometry. Xavier nas chosen to require Precalculus/Calculus I Tor most science
students as core part of its effort to enccurage its graduates, Black Americans,
to aspire to nigh career goals and to prepare them for doiny so.) Precalculus
is a three credit-nour course which contains components of both algebra and
trigonometry. Calculus I is both the terminal course for most students and,
necause XU is smail, the first semester of a three-semester calculus sequence
for others. A student may enter the sequence onlty upon either a) passing the
University's Mathematics Placement Examination or b) successfully completing a
non-degree credit course, Mathematics 100. Because of the obvious compiexity
of attempting to develop fwo courses which may be entry-level for some students
while intermediary for others and terminal for some while merely the first of

a sequence “or ot*2rs, implementation of the Mathematics portion of the CAUSE
Grant ~2s been extremely time-consuming. During the grant period, the
Mathematics Departments has met weekly for a minimum of one hour to discuss

not only Mathematics 103 & 104 but also the developmental course which precedes
it and the Calculus courses which follow. This concentrated effort to considered
+he entire set of courses in concert, has resulted in the development of a
skills-oriented Precaiculus course and an intuitive one-semester survey of
Calculus, ooth of which emphasize practical applications. While both of these
courses appear to be in line with what innovative educators are advocating, &t
present they differ significantly from what is actually offered at most other
institutions. The Mathematics Department therefore appears to have provided
another instance in which Xavier's unique challenges has produced a unique
solution. A list of the activ ties of the CAUSE-related activities of the

Mathematics Department follows:

Summer, 1977 Tne CAUSE Grant was awarded.

1

all, 1877 The “athematics Department began hoiding weekly one-
hour meetings for the purpose of discussing the content,
delivery mechanism, and the relationship of Mathematics
103 and 104 to other Mathematics courses. The meetings
have continued throughout the entire two-year period and,
on cccassion, have been supplemented by more extended
brain-storming sessions. A1l faculty in the Department
have attended the meetings regularly.

“ali, 1977 My. Ziarence Inniss organized and conducted the Mathe-
matics Peer Tuterial Service for the semester.

Fall, 13977 Mr. Lester Jones, Ms. Gail Jones (part-time faculty),
and Ms. Linda Tillman (part-time faculty) attended the
CAUSE-sponsored PSI Workshop on XU's campus.
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The five Piazgetian-based learning cycles developed by
Mr. Jones and used in the previous summer's special
summer program, Project SOAR, were revised. Although
Mathematics has no formai Taboratory courses, the ex-
perimentation in SCAR has provided a number of ideas
for improvement of lecture ccurses as the Department
nas moved toward a practical approach to entry-level
science majors Mathematics courses.

The specificatisn of content objectives for Mathemaiics
103 (Precalculus) was completed.

Mr. Inniss continued to organize and direct the Depart-
ment's peer tutorial service for the soring semester.

The first draft of the Precalculus FHandbook was
developad.

Content objectives for Precalculus were evaluated
(individually) by members of the Division of Naturai
Sciences and the Coliege of Pharmacy at a joint
CAUSz-sponsored, three-hour werkshop.

Dr. Solomon Garfunkel, Associate Director, UMAP, and
member of the Mathematics Department, the University

of Connecticutt, Storrs, spent two days at XU as a
consultant evaluating the course content of Pre-Calculus
and discussing mechanisms for improving performance in
the course. His report is inciuded in Appendix VI1I.

Seven of the eight Mathematics faculty (Mr. Jones, Sr.
Rosemarie Kleinhaus, Dr. Fontova, Dr. Irilbeck, Mr. Innis,
Brown, and Ms. Nelson) attended a two-dazy workshop to
conclude the refinement of Mathematics 103 materials
with speciai consideration given to comments from other
faculty during the Division-wide evaluation workshop.

Mr. Jones assisted the remainder of the CAUSE Committee
as they conducted a Workshop on Science Teaching and

the Development of Reasoning for high school and XU
faculty. He developed materials specifically for Mathe-
matics to be used in this effort to supplement those
available for science from Karplus, et. al., Lawrence
Hall of Science, U. of California, BerkeTey.

The CLEP Precalculus Examination was administered to
all stucdents completing Precalculus in the spring.

It was not given as a final, but rather as an option
activity for which the students received some small
number of extra credit points.

The Mathematics Departments prepared and administered
a common final in all secticns of Precalculus for the
first-time.

N\
~1

Mr.



Summer, 1678

Summer, 1978

Surmer, 1978

S.ummer, 1978

Fall, 1978

Fall, 1978

Fall, 1978

Fall, 1978

Mr. Jones assisted other XU science faculty to conduct

a Workshop on Science Teaching and the Development of
Reasoning for high school and XU faculty with emphasis on
those who would be teaching in Project SOAR in 1978.

Modifications were made to the materials in the Precalculus
Hancbook previously develioped on the basis cof refinement
effected by the Mathematics faculity in the two-day workshop
conducted earlier and the materials were dupiicated for use
in the summer.

Sr. Rosemarie Kleinhaus and Dr. Bi11l Irlbeck field-tested
the Mathematics 103 materials fcr the first time.

Mr. Jones conducted the Mathematics portion of Project
SOAR, the special summer program for science students,
using the five Piagetian-based learning cycles he had
previously developed and refined. He was assisted in
this effort by Mr. Calvin Cognevich from McMain Magnet
Senior High. This effort, as noted previously, provided
an opportunity to try out ideas under consideration

for inclusion in entry-level courses with the constraints
of teaching content and giving grades.

Mr. Jones began development of audic-tapes to be used
by students in Precalculus, Mathematics 103. This was
one of the "alternate pathways" chosen by the Mathematics

Department in the weekly meetings conducted in 1977-78.

The Precalculus materials were further modified and
refined on the basis of the pilot use by Sr. Rosemarie
and Bi11 Iribeck in summer school. The new materials
were then duplicated and assembled €or distribution t-
all Precalculus students the falling fall.

Dr. Bill Irlbeck joined the CAUSE committee as a regular
member.

Mathematics 103 materizls were used by all faculty
teaching Precalculus. The group ccsisted of Mr. Jones,
Mr. Brown, Dr. Fontova, Dr. Irlbeck, &nd Sr. Rosemarie
Kleinhaus (Chairperson).

Mr. Winston Brown assumed responsibility for the
Mathematics Peer Tutorial program for the year.

Mr. Jones completed the audic tape "alternate pathway"
in time for se as needed during the semester.
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Fali, 1978

Jdanuary, 1979

January, 197%

Spring, 1979

Spring, 15,9

Spring, 1979

The Mathematics Department continued to meet weekly for

g2 minimum of one hour as the Department considered de-
velopment of Mathematics 104 and extensive revision of the
cdevelopmental mathematics courses. During this semester,
the Desartment reachecd the decision to use an intuitive
approach to the first semestar of Calculus (Mathematics
104) and to make the course a survey.

The prescription for the common firals to be administered
in Precalculus was completed.

A common firnal examination was acministered to all
Mathematics 103 sections. The five faculty teaching
sectiens, ard participating in the administration of
the common exam, were: Winston Brown, Esther Fontova,
Bill Irlbeck, Les*er Jones, and Sr. Rosemarie Kleinhaus.

With the opening of the APLC, the Mathematics Tutorial
Service moved to that faciiity along with the
Department's expanded AV holdings which had been pur-
chased with CAUSE funds. Mr. Brown continued to direct
the tutorial program. More than 50,000 individuals used
the APLC during the first six months it was open.

Or. Arthur Whimbey, author of Intelligence Can Be Taught
(Innovative Sciences) and Probjem-Solving and Compre-
hension: A.Short Course in Analytical Reasoning {Franklin
Institute Press), joined the Mathematics Department as

a2 Visiting Professor on a short=term basis. Dr. Whimbey

" was specifically hired to work in the developmental

Mathematics program as one part of the effort to improve
it and thus provide a better foundation for Mathematics
103.

Content objectives were specified for Calculus I
(Mathematics 104) and & "handbook™ for the course was
developed.

Dr. Irlbeck, Mr. Brown, Dr. Fontova, 2nd Sr. Eiieen Benton attended
the CAUSE-sponsored workshop to acquaint faculty with

the capabilities of the Tektronix and Apple computer

terminals which had been purchased with CAUSE funds.

A1l attended as a result of an interest in experimenting

with computer-based instruction in Mathematics and all

spent considerably more time with the computer than the

ten hours officially sponsored by the CAUSE Committee.

Mr. Jones, Sr. Rosemarie (Chairman), Dr. Fontova, Sr. Eileen
Benton, and Dr. Bil1l Irlb.ck attended the 3-hour, CAUSE-
sponsored workshop by Dr. Whimbey to consider ways of
teaching so as to promote the development of the _roblem-
solving skills needed to perform well on standardized

exams . :
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Spring,

Spring, 1979

Spring, 1979

May, 1979

May, 1879

Summer, 1979

Surmer, 1979

Summer, 1979

Summer, 197¢

Cr. Raymond Coughlin, author of Applied Calculus and
member of the Mathematics Department at Tempie L.iversity,
visited XU for two days as a consultant to evaluate the
Precaiculus/Calcuius I materiais and to make suggestions
for improvement. His final report is included in Appen-
aix IX.

The CLEP Precalculus examination was given to all stu-
dents completing Mathematics 103 in the spring.
A common final: examination was given in Mathematics 103
(Precalculus) for the third consecutive semester.

Sr. Rosemarie Kleinhaus, Mr. Jones, Sr. Eileen Benton,
Dr. Irlbeck, Dr. Fontova, and Mr. Brown attended a two-
day workshop to complete the refinement of Calculus !
materials on the basis of comments by the consultant,
Dr. Coughlin.

Dr. Bill Irlbeck and Dr. Arthur Whimbey attended a con-
ference discussing the current status of Mathematics
Education. The meeting was held at Jackson State Uni-
versity in Jackson, Mississippi.

Mr. Jones co-directed (with Ms. Hunter and Mr. Robinson)
& Workshop on Science Teaching and the Development of
Reasoning for high school teachers and faculty who
anticipated working in Project SOAR in 1979.

Mr. Lester Jones and Sr. Kathleen Bahlinger (Mathematics
teacher from St. Joseph's Academy). conducted the Mathe-
matics portion of the third version of Project SOAR,

the special summer program for pre-freshmen science
mejors. The five Piagetian-based learning cycles which
Mr. Jones had developed earlier were used in the program.

Sr. Rosemarie Kleinhaus and Dr. Bil1l Irlbeck piloted
Matiematics 104 materials with Dr. Irlbeck completing
the last phases of development in time for usage in
classes.

Two papers were accepted for presentation at the American
Mathematics Association of Two-Year Colleges' national
meeting in San Diego in the fall. One is a panel dis-
cussion by Sr. Rosemarie, Dr. Iribeck, Mr. Jones, and

Mr. Brown concerning Xavier's Mathematics-CAUSE materials
and their use at XU; the other considers the Mathematics
portion of Procject SOAR and its implications for ‘teaching
Mathematics.

& -ommon v 1al was given in Mathematics 104 using the
prescriptior which had been developed as the Calculus I
obiectives an< handbook were completed.

30
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Summer, 1679 Both Mathematics 103 anc Mathematics 104 mzterials were
refined, duplicated, and assembled for use in all sections
of both courses in academic 1979-80.

October, 1879 *~, Lester Jones presented a ;[aper about Project SOAR
&t the American Mathematics Association of Two-Year
Colleges' naticnal meeting in San Diego. Dr. Irlbeck,
Mr. Brovm, and Mr. Jones presented 2 panel discussion
at the same meeting on the Mathematics portion
of the CAUSE project at Xavier and its impact on the
entire freshman-Tlevel mathematics program.

Fall, 1679 Or. 3111 Irlbeck and Mr. Lester Jones used the Mathematics
1040 materials in all three sections of Calculus I andg
made final revisions. Common module exams were given
throughout the course as well as a common final.

raii, 1678 The common final was again administered in Mathematics
1030.

Januzry, 1820 The mathematics Taculty s.-ticipated in the Math/Science
O0lympiad.

February, 1380 Several members of the Mathematics faculty participated
in Dr. Irby's evaluation of the CAUSE Project at Xavier.

May, 1980 Mr. Jones and Dr. Vincent from the Physics Decartment served
as consultants at Tougaioo College with regard to their
attempts to implement a developmental mathematics program
at Tougaloc.

Spring, 1680 Common module exams and common finals were given in alil
five sections of Mathematics 1530 and also in all f.ve
sections of Math 1040. -

The CLEP exam in College Ailgebra-Trigonometry was adminis:ered
tc all students enrolled in Mathematics 1930.

May, 1%88C The CLEP exam in Calculus was administered to all students
enrolled in Mathematics 1040.

May, 1980 Dr. Irlbeck organized the files of exam questions for
Me*hematics 1030 and 1040. He also collected data on
grade distributions for the past three years in all fresh-
man level mathematics courses.

Spring, 1580 Plans for continuation of the CAUSE-developed activities

in Mathematics were finalized. ' copy 1\ included in
Appendix XXII.
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Surmer, 128

Summer, 1880

Sunmer, 1S80

Fali, 1980

Mr. Jones completed his dissertation!.

Or. Jones, Ms. Joyce Harvey, Mr. Alfrad Randazza, and Mr.
Gibson Chighizola conducted the Mathemetics and Computer
Science portions cf Prcject SOAR.

Tre CAUSE-devzloped mathematics materials were refined
and prepared for use in the fall by Dr. Bill Iribeck.

Dr. Leszer Jones, Mathematics' representative on the CAUSE
Cormittee, began serving on the IL3E Advisory Committee
and the weekly one-hour meetings with Biology, Chemistry,
and Physics continued as in the past.

Dr. Anthony DuRapau discussed XU's CAUSE-developed
Matheiniatics Program at the 4th International Congress

On Methematical Education in San Francisco. See Ap~2ndix
X%IX Tor @n overview of his presentation.
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Activdties Implemented by the Paysics Depattment Viz CALSE:

At Xavizr most science students take Physics during their sopnomore or
Junior year after havi .g completed at least one, and probably all three, of the
other entry- level courses being revised under CAUSE. Therefore, the entry-level
ceurses in the other departments serve, to a large degre , as "filters" for
“hysics. As a result, the enroliment in Physics is lower than that in the other
three courses and students who enter Physics are generally better prepared than
are these entering the entry-level courses in the other departments. 1In spite
of the "weeding-out" which has occurred in Biology, Chemistry, and Mathenatics
beginring courses, many students entering Physics still lack sufficiernt problem-
snoiving skills to do well in the course. Therefore, Physics, 1ike the other
departments, is actively seeking ways of improving retention and levei of per-
formarce in the eniry-level Physics sequence taken by most science majors,
Physics 201 and 202. " In spite of laboring under two disadvantages not shared by
the other three departments (1ittle opportunity to develop courses in the past
and a greater share per person of the burden of administering a department as
a result of fewer facdulty among whom *o spread the work}, the Physics Depart-
ment made as much (and maybe more) progress as the other departments.

Under the CAUSE Grant, Physics acquired its first comprehensive set of

AV materials, had its first chance to investigate the use of computer-
based instructional aids,  established its first tutoriai service (it had
no space to do so formerly), and developed materials for students for
both semesters of lecture and laborator/ Further, the materials have been
piloted once, have been refined, and will he used for the third time in the
fall of 1980. It should be noted *his development is extremeiy important since
it proviced a base for the additional development which wiii be needed as
Physics 2071-202 changed from two four-credit hour courses tc two three-credit
hour ones in 1979-80. The activities effected by Pnysics in r:aching the
oresent state of development are listed below:

Surmer, 1977 The CAUSE Grant was awarded.

Fall, 1877 The members of the Physics Department met and 'began
specification of content objectives.

Fall, 1977 ~ Dr. Harcld Vincent attended the CAUSE-sponsored workshop
+0 acquaint faculty with the advantages (and disadventages)
of an individualized delivery system such as PSI.

311, 1977 The five Piagetian-based iearning cycles developed by
Or. Vincent in the previous year were modified and improved
on the basis of experimentation with their us~ in the
summer of 1977 in Project SOAR, the special summer program
for pre-freshmen majoring in the sciences.

Fall, 1977 A comprehensive final examination was given to all
students completing Physics 201.

Spring, 1978 Content objectives for Physics 201 were completed.

Spring, 1978 Content objectives for Physics 201 were.evaluated by
faculty from the Division of Natural Sciences and the
College of Pharmacy at a CAUSE-sponsored workshop.

~
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Spring, 1978

Spring, 1978

Soring, 1978

May, 1978

vay, 1978

Summer, 1978

Summer, 1978

Course materials for both FPhysics 201 and 2071 we
deveioped. Those for the former included 71<t1wgs ok
and

content obtjectives, related sample problems, and samp’:
exams. The laboratcry materials included some Pizgeiian-
based experiments developed as a resu:t ¢f the experience
of using simiiar activities in the Physics portion of

Project SOAR.

Dr. Vincent assisted the re-azinder of the CAUSZ fLom-
nittee in conducting a Workshop on Science Teaching
and the Develcpment of Reasoning for high school

and XU facuiwy.

Dr. Charles Picketts, Chairman of the 3ep>” ent of
Chemistry and Physics at Mississippi Yailey State
University, served as an outside ccnsultant to evaiuate
the centent of Physics 201 and discuss what should te
in Physics. He spent two days on <zmpus in this en-
deavor and submitted the formal report in Agpendcix X.

An eramination comparable to that administered in
was given as the final 1n Phyvsics 202.

A1l members of the Physics Department (Harold Vincent,
Juliette Ioup, Agustin Guitart, and Douglas Verretie)
met as a ¢roup in a two-day workshcp for the conclusicn
of in-depth consideration of the comments of fe_.lty
from other departments concerning Physics 207 materiais
and addit“onal refinement.

Dr. Vincent assisted Mr. Jones, Ms. Hunter, and Dr.
Carmichael in cc-ducting a Workshop on Science Teaching
and the Develcpment of Reasoning for high school

cience and mathematics teachers with emphasis on thcose
who would be teaching in Project SOAR in 1978.

Final revisions were made on Physics 201 and 207L.
materials and they were prepared for use in summer
school.

Or. Vincent taught the General Physics seguence using
the materiails which he had deveioped the previous year

Dr. Vincent provided supervision to Ms. Helen Kerley
(Carver Senior High) and Dr. Robert Perry (a self-
employed physicist) as they conducted the Physics
pcrtion of Project SOAR. The five Piagetian-basad
learning cycles Dr. Vincent had developed previousiy
were used in the program. Considerable emphasis was
placed on additional experimentation sc as to determings
future use in regular entry-level courses.
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Fall, 1678 Dr. Vincent was one of three persons (with Carmichael
and Hunter) who presented a paper discussing Project
SOAR at the NSTA meeting in New Orleans.

Fali, 1978 Physics 201 and 201L materials were revised on the basis
of feed-back from the field-test conducted during the
summer of 1978.

Fali, 1978 Some parts of the Physics 201 and 201L materials were
used in the first half of General Physics as a means of
field-testing the newly revised materials.

Spring, 1979 With the opening cf the APLC, Physics established a
tuterial service fer the first time and moved into its
space in the facility. CAUSE provided funds to purchase
a wide variety of AV materials for use there.

Spfing, 1979 Dr. Vincent attended the workshop to familiarize faculty
with the Tektronix and Apple computer terminais which
was sponsorec by the CAUSE Committee.

Sgring, 1979 Dr. Vincent attended the three-hour, CAUSE-sponsored
workshop by Dr. Arthur Whimbey which was devoted tc
a consideration of methods of teaching to develcp prcblem-
sciving skilis with emphesis on those needed to perform
well on standardized exams.

S

|8 ]

ring, 1979 Dr. Vincent directed the "How I Do It Workshop" for
science and mathematics faculty from lccal high schoois
(and XU).

Sering, 1979 “v. Jack Lochhead, Director of the Cognitive Development
Project and member ¢f the Department of Physics at the
University of Massachusetts--Amherst, served as a con-
sultant for two days. He spenrt considerable time both
discussing-the content of Physics 201-202 and ways of
improving performance in them {see Appendix XI for report).

Spring, 1979 Materials for Physics 202 and 202L were developed by
Dr. Vincent with repeated input from cther members of
the Physics Department.

Soring, 1879 Final examinations similar to those used in_previous
years were administered to students completirg the
Physics sequence.

Szring, 15§79 Dr. Vincent, Dr. Verrette, and Dr. Guitart met in &
two-day workshop to compiete the year-long process of
evaluating and modifying materials for the General
Physics sequence.

Joring, 1879 At the request of a number of departments, Physics

agreed to reduce the credit hours for Physics 2071 anc

202 from four credit hours each to three credit hours

each.
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Dr. Vincent supervised Ms. Helen Kerley (Carver Serior
High) and Mr. Qliver Vital (0. Perry Walker Senior High;
as they ccnducted the Physics portion of Project SOAR,
the summer program for pre-freshmen interested in the
sciences.

Dr. Vincent taught Physics 201, 201L 202, 202L using
materizis which had been developed the past twdo years
with CAUSE funds.

Further refinement of materials were effected on the basis
of the field-test during summer schooi and materials

were prepared for use by all students in both Physics

207 and 202 in 1979-80.

9r. Vincent discussed Project SOAR (along with Ms.
Hunter) at the Snience Instruction Seminar sponsored bv
the Southern Regional Education Board in New Crleans.
See Appendix XVII for a copy of tne program.

Pians for tha continining to use CAUSE-@eve?erd.Physic§
materizals were completed. Details are 1in Appendix XXIIT.

Dr. Vincent discussed Project SOAR at the Science In-
struction Seminar sponsored by the Southern Regional
Education Board in Durham, North Carolina.

Or. Vincent discussed Prcject SOAR (along with Ms.
Hunter and Mr. Jones) at the National Conference or
Reasoning, Piaget and Higher Education in Denver,
Colorado.

Dr. Vincent wrote & proposal for the disseminaticn c7
information about XU's activities re making science more
accessible to the educationally-disadvantaged to local
junior and senior high teachers. The project was sub-
mitted to the NSF under IDSE. It was funded in the fall
of 18&0.

Or. Vincent refined and dupiicated materials in preparation
for uyse in the summer and falil of 1980.

r. Vincent taught Physics 207 and 202 usingc CALSE-
eveijoped materiais.

[ w )

Oriented Dr. Fftundi Murty, new Phvsics faculty member,
in the use of CAUSE-developed materials.

Or. Vincent cirected the IDSE Grant with CAUSE Committee
members assuming a supportative role as an IDSE Adviscry
Committee. Dr. Vincent initiated a newsletter for local
junior and senior high science teachers which monthly
disseminates informaticn as well as organized (or helped
do so) workshops for local Bioleay and Chemistry tzachers.
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IV. Evaluation

From its inception, formative evaiuation during the development 2nd field-
testing of materials, summative evaluation at the end of the grant period, and
on-going evaluation after the grant expires were integral components of XU's
CAUSE Project. Although closely related in many areas, the three are ciscussed
separately in this document for sake of clarity.

Formative Evaluation:

Formative evaiuaticn of the CAUSE Project at Xavier was a constant
procass coordinated by the regular weekly meetings of the CAUSE Commiftee. It
consisted of three, sometimes overlapping, phases: evaluation by other
faculty within a given department, evaluation by faculty from other science de-
partments at Xavier, and evaluation by at least one outside consultant per
department per year. Each is described briefly below:

1. Formative Evaluation within a given department: Since XU is a smal.
institutTon offering a 1imited number of upper-Tevel courses, it is likely that
most faculty in a given department will tes:1 some part of the entry-levei
sequence during an academic year. Therefore, long-term acceptance of a "depart-
menta1" course necessarily requires that the entire department, not just the
CAUSE representatives, be involved in the curriculum development undertaken. For
this reason, great effort was expended in systematically seeking input from aii
members of each department as the project progressed. The effort to develop
a truly departmental zourse was very successful. The materials c_velcped
are now used, willingly, by all faculty in each department when teaching the
sertinent courses. The b2sic procedure by which this was accompiished follows.

Before beginning development--A11 four departments had had considerable
coportunity to discuss pians for development before the proposal was submitted
and during the time-lag while waiting to hear NSF's reaction to it. Upon re-
ceiving notification of the grant award, each department scheduled further meet-
ings for all faculty to re-examine past decisions. In both Biology and Mathematics
these meetings extended over a considerable period of time and, uitimately, re-
sulted in drastic changes in both the content and approach taken in entry-levei
courses in the two departments.

During development--During development there was constant consider-
ation of spe-ific items at departmental meetings, especially in Biology and
Mathematics where a relatively large group of faculty (approximately eight in
sach) were making their first attempt to reach a concensus as to what %o exciude
Srom the -ew departmental courses. (They had long since recognizec that it
would be imczssible to teach everything that all of them had originally thought
should e in the entry-level courses.)

After development, evaiuation by other faculty at XU, and evajuation
sy cu*side consultants--Aiter development, materiais were evaluated by faculty
Zrom other departments and by outside consultants. Subsequently, an average of

% of the faculty of the four departments met (by department) each year for
swc days immediately following spring finals to Turther refine the materials.
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Continuing formative evaluation within a department--All four ce-
rtments now conduct regular meetings each semester for those faculty teaching
tne entry-level courses for the purpose of coordinating ac*ivities and con-
‘ering further joint improvements. Completion of the specitications for the
mmon finals during the last year of the grant will contribute significantly

the department's ability to perform year by year comparisons.
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Revision of materials on a continuing basis after each step--After
each step of tne formative evaluation, time was taken tc make modification and/ov
refinements suggested. As a result, the materials now in use truly represent
a "depar: :ntal" effort rather than merely the view of one or two faculty who
did the actual work. This effort, while very time consuming, was well worthwhile
since the materials now developed are used willingly by ail faculty within the
four departments with no reservations.

2. Formative Evaluztion by Other XU Mathematics and Science Faculty:
Most science majors at Xavier must take a number of courses in science departments
cther *han that in which they are majoring. Therefore, it is very important that
memters from other departments also have input in curriculum development in service
ccurses, especially at the ertry-level. The regular weekiy meetings of the CAUSE
Committee served as a major sc.rce of formative evaluation from other departments
cn a continuing basis as the curricuium development was 1mpiemented. In addition,
in order to obtain even broader input, in the spring of 1978 approximateiy 70%
of the faculty from the Division of Natural Sciences and College of Pharmacy
‘more than 30 total) attended a three-hour workshep {on Friday afternoon yetl!ll)
and systematically evaluated all course objectives for the four entry-levei
sequences. SubseGuently, a number of individuals voluntarily met with the
various cepartments for more extensive discussiens. This activity not cnly proved
to be extremely valuazble in terms of gaining a better perspective of what other
departments expected from the entry-level courses in one's own area, but 2iso
opened tne door for continued communication. It is now much more common ©o
have inter-departmental communication about content and teaching techniques than
oreviousiy. The success of the first such workshop led to a repeat perfarmance
in the 211 of 1876 after refinement and modificaticn had been made on the basis
27 previocus evaluation. This workshop, iike the first, was very successful.

3. Formative Evaiuation by Outside Cfonsultants: In order to ensure that
course modification did no- "3sult in course content which deviated significantly
from *that expected in simid courses elsewhere, both years each department sought
an outside consulzant whe spent two days at XU reviewing and evaluating the
course materials, and in some cases, delivery system. The outside consultants
were:

18977-78 1878-7¢
2icicgy Sr. Jenn Rutiin Zr. Jonn Ruffin
3i0ocy Department 3i0lcgy Departmant
Norts Carolina Central North Carolina Central
University, Durhar - University, Durham
38 L
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Chemistry

Ma*+tematics

Physics

Or. Theodore Brown
Author of Chemistry: The
Central Science, the
chemistry text at XU
Professor of Chemistry
University of I11inois

Urbana

Or. Solcmon Garfunkel
Associate Director, UMAP
Mathematics Department
University of Connecticutt
Storrs

Dr. Charles A. Pickett
Chairman, Department of
Chemistry & Physics
Mississippi Valley State
University, Itta Bena

Dr. Arthur “Yhimbey

Author of Intelligence
Can Be Taught & Problem-
Solving and Comprehension:

A Short Course in Analytic
Reasonin :
Guest Lecturer, XU

Dr. Raymond Coughlin
Author of Applied Calculus
Mathematics Department
Temple University

Dr. Jack Lochhead

Director, Cognitive Develop-
ment Project

Department of Physics

University of Massachusetts
Amherst

Their official reports are contaired in Appendices IV-XI.

In addition, at the end of the three-year grant period. Dr. B8obby Irby,
Chairman cf the Department of Science Education at the University of Southern

Mississipni, evaluated the entire project. His report is included in Appendix XVIII.
4is report concludes with the foilowing statement...

"progress taward meeting these objectives has been excellent, and where
objectives are not ye* fully addressed, significant mechanisms have been established
that will resul® in advancement toward meeting them. In short the CAUSE project
has been successfui.”
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Summative Evaluaiicn:

The ultimate success of the project must be judged on-how well it achieves
the stated objectives of decreasing attrition from and improving performance
in entry-level courses for science majors at Xavier. The following sections
of this report indicates that all four of the departments had success in
obtaining these goals. The overall success of the program is substantiated
by the report submitted by Dr. Bobby Irby, Chairman of the Department of Science
Fducation at the University of Southern Mississippi after visiting XU as the
final, overall evaluator. His report is contained in Agpendix XVIII.
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Biolagy

A11 majors in Biology, Psychology, Medical Technology, Pre-Pharmacy, and
Premedicine/predentistry are required to take a year-iong entry-level 3iology
course for science majors. There is no prerequisites for enrollment and no
placement exams are given. All departments, however, require that their students
make a grade of "C" or better in the course.

The Biology Department made particularly significant progress in improving
the course under the CAUSE Grant. In departmental-wide discussions at the be-
ginning of the project, the decision was reached to change entry-level Biology
from a semester of General Biology and a semester of Zoclcgy to year of Generatl
Biology. Following this decision, materials for the new first semester lecture
and laboratory courses, Biclogy 123 and 123L, were developed in i977-78 and
field-tested in 1978-79. Those for the second semester, Biology 124, were
developed and field-tested in 1578-79. (In order to avoid confusion, the new
course have new numbers. The old ones had been Biology 113 and 114.)

The development and use of CAUSE-funded materials has made it possible for the
Biolegy Department to make good Grogress toward reducing attrition and out-
standing progress in increasing performance as outlined below.

1. Success in Reducing Attrition (Increasing Attrition)--Biology

For al] practical purposes a science major whc makes lower than a "C"
in any science or mathematics course is unlikely to be able to obtain his or her
career objectives. In addition, most departments at XU who require science-major
entry-level Biology require that the student obtain a "C" in order to use the
credit for graduation. It therefore appears that the pe-centage of students who
complete the entry-level courses with a "C" or better is a suitable measure of
retention in the sequence (and in science majors at XU). 1t should be noted
that entry-level Biclogy is only one of the four sequences modified via CAUSE
which does not have 2 prerequisite for entering it and it is therefore unlikely
that retention in this sequence will ever reach that hoped for in the other
entryv-level courses. (Both Precalculus/Calculus I and General Chemistry re-
guire that a student pass all ¢r some pard nf the University's Mathematics

Tacement Examinaticn or ~omnlete a developmental ¥zthematics course before en-
rol1ing in those sequences. Physics requirss that studenis complete Precalculus
with a "C" or better before earoiling in entry-leve® Pavsias.) The following
table contains pertinent data for ihe entry-ieve! Biglcoy surience for the
past thrze years.




3io0logy 123 Bioiogy 124 Through-put
(@) (b) () {d) (% pass in yr =

Number Number Number Number 4y 100 )
Entering Pass w/"C" Entering Pass w/"C" a °
Fall, 1977 182* 116*
(pre-CAUSE) (100%)  (64%)>
~
Spring, 1978 6a* 19* 119%* go** — — -— 499
(pre-CAUSE) (1003)  (28%) >\ N (100%) (75%)
Fall, 1978 162 81 N 7 24%*% — 35
( CAUSE) (100%) (502 ~_ (100%) (89%)
Spring, 1979 84 43 ™ g9 88 — — — 54
(CAUSE) (300%)  (51%) - (100%) (88%)
™~
Fall, 1979 185 109 45 41 — 48%
(CAUSE) (1002) (5927 - (100%) (20%)
Spring, 1980 79 a1 108 87 — — — 47
{ CAUSE) (1002)  (52%) (100%) (81%)
*Biology 133 **iigiagy 114

From the date above, it is obvious that there has been significant pro-
gress toward increasing retention in (reducing attrition from) entry-level
Biolocy courses for science majors. Specific observations which are noteworthy
are:

The percentage of stucents completing the "off-semester" course
in Biclogy 123 (i.e., in the spring rather than in the fall) has
increased dramatically--from approximately 25% to above 50% after
implementation of CAUSE. This is particularly significant because
off-semester sections have higher percentages of students with
known academic deficiencies upon entering the University and
corresoondingly lower probablility of completing a degree program
in the sciences. The course modification undertaken via CAUSE

js particularly noteworthy, therefore, to the educationally-
disadvantaged, the exact group for whom the development was
aimed.

2. The percentage of students compieting both sequences (i.e.
"through-put”) for the off-semester seguence has increased
to the point where it is comparable to that for the sequence
which begins in the fall. Again, the CAUSE materials were
sbviously successful since the Tess well prepared students were
those who benefited.

In summary, the attempt to reduce attrition (increase retention) in the
entry-level Biology sequence for science majors is successful since it is in-
creasinc the number of students (in off-semester courses) successfully compieting
the sequence.
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2. Success in Increasing Level of Pérformance--Bio]ogy

In the spring of 1978 ana again at the same time in 1979 and 1980,
a randomiy-selected sample of students completing the entry-level Biology courses
were administered the CLEP General Biology Examination under similar circumstances--
in laboratory for a few extra points on such short notice that no preparation
was possible. The resulting data is presented below:

Number Average Standard Range  Approximate

Score Devi ation %-ile for Average
1977-78 39 29.0 3.91 32-46 15th
(pre-CAUSE)
1978-79 29 47.6 7.52 36-64 42nd
- ( CAUSE)
1579-80 31 35.3 5.87 34-63 36th
{ CAUSE)

This data indicates outstanding success in increasing level of performance..
Specific comments of note are:

1. The average in both 1978-79 and 1979-80 is as high as {or higher
than) the highest score in 1577-78 (pre-CAUSE).

2. The percentile rank of the average score has more than doubled
what it was prior to implementation of CAUSE. (Alternately,
the percentile rank has increased by more than 20 percentile
points after CAUSE as compared to before.)

, In summary, Biology has made phenomenal progress in increasing level of
performance in addition to th: reduction in attrtion discussed in the previous
section.




Chemistry

The content of General Chemistry at:iavier has been determined by the
entire department (rather than individual‘faculty teaching various sections)
via clearly prescribed content objectives (and finals) for a number of years.
Therefore, the Chemistry Department needed Tess time to consider course content
and to develop/modify materials than did the other departments. This, in turn,
made it possible to devote more time to refining the existina delivery system.
The result is described Yn "Cognitive Skills Oriented PSI in General Chemistry,"
Journal of -Developmental And Remedial Education,\Vol. 3, pages 4-6 (Winter, 1973).
A copy of the latter is enclosed in Appendix XXIV. The combination of extensive
previous experience in similar activities and an inordinate amount of work
during the summer of 1977, yielded sufficient progress in modification/development
of new materials to actually begin using them (whi]e\compIeting development
one step ahead of need) in the fall of 1977--the first year of the CAUSE grant.
While beginning the use of materiais before completing.development is not
recommended for those disposed to ulcers, doing so made it possible for the
Chemistry Department to field-test and further refine materials twice during
the first two years of the grant. This, in turn, made it possible to make
significant progress both toward reducirg attrition from and increasing per-
formance in the General Chemistry sequence as detailed in the followina.

1. Success in Reducing Attrition (Increasing Retention)--Chemistry

For all practical purposes a science major who makes lower than a "C"
in any science or mathematics course is unlikely to be able to obtain his or
her career objectives. It therefore appears that the percentage of students
who complete General Chemistry with a "C" or better is a suitable measure of
the retention in the course. The following table contains pertinent information
for the General Chemistry sequence at XU for the past three years.
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_Chemistry 101 " Chemistry 102 Through-put

a--Number be-Number c--Number d--Number (% pass in yr =
Entering Pass w/"C" Entering Pass w/"C" _d/a x 100% )

1676-77 118 71 69 53 ; ' 459
(pre-CAUSE) {100%} (60%) (100%) (77%)
1977-72 132 9 86 7% 56%
(1st yr. CAUSE) (100%) (68%) (700%) (87%)
1678-7¢9 156 124 108 ¢7 hZ%
(2nd yr. CAUSE) (100%) {79%) {190%) (92%)
1579-80 169+ g1 **x 75 g1 ** 56%
{3rd yr. CAUSE) {(100%) (74%) (100%) (81%)

*Enra] 'ment was down becausz minimum criteria for passing Methematics
Placeient Exam at XU, a prerequisite for General Chemistry, was increased.
A study in 1979-80 indicated that passing at the higher leve! made no
measureable difference in performance or retention in General Chemistry.
Therefore, students with minor deficiencies in math may concurrently
envoll in General Chemistry and a one-semester "fast" math review. Those
with more sericus deficiencies must complete review courses before en-
rolling in Chemistry.

**A study made in 1978-72 indicated that the refinement of the General
Chemistry delivery system had eliminated the need for the "DC = Deferred
Credit" Grade which allowed studerts to take more than one semester
to complete a course if necessary. Therefore, the grade was dropped
beginning in 1979-8C.

_ From the data above, it is obvious that the attempt tc reduce attrition
in General Chemistry (to increase retention) was successful. A summary of
the data is given in the following: .

1. The percentége of students completi.g Chemistry 101 rose from
60% in 1976-77 (before CAUSZ) to an average of 74% after CAUSE-
development.

2. The percentage of individuais completing Chemistry 102 rose
from 77% before CAUSE to an average of 81% after CAUSE development.

3. T-e “through-put", the percentage of students who finish both
semesters of General Chemistry (a statistic thought to be a good
estimate of the percentage who.remain in the sciences since
General Chemistry is required for almost all science majors at
XU) rose from 45% in 1976-77 (before CAUSE) to an average of 58%
after CALSE modification/development.

The refinement of the delivery system used in General Chemistry

made it unnecessary to retain the "DC = Deferred Credit" Grade which
had been used from 1972 to 1979 as a mechanism for allowing

noorly prepared students to take more than one semester to compiete
a given General Chemistry course.
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In summary, the attempt to reduce attrition (increase retention) in General
Chemistry was an outstanding sucess. Not only did the percentage of students
completing the course with a “C" or better increase for both semester but the
refinement completed under CAUSE made it possible to eliminate the "Jeferred
Credii" grade. Further, the increases in retention occurred at the same time
that increases in level of performance were occurring. The Generai Chemistry
sequence at XU, as described in Appendices XXIV and XXV, is a good example of
the way in which the University implements "Standards with Sympathy“--coupling
high academic expectations with mechanisms which allow the educationally-
disadvantaged students to succeed.



2. Success in Increasing Level of Performance--Chemistry

For a number of years, students completing Chemistry 101 have taken
an examination whose content and format is very strictly specified by the
Chemistry Department as & whole. In addition, students completing Chemistry 102
have been required to take various versions of the American Chemical Society's
Cooperative Examination in General Chemistry as a final since 1974. This makes,
comparison of performance from vear to year in the two courses relatively
reliable. In making such comparisons, however, it should be remembered that
one of the features of the modified PSI courses at Xavier is the opportunicy A
for students tc repeat finais !~ther versions--nct the same test) as a means of
_promoting leaming to take standardized exams. The folluwing data summarizes
the success of XU's CAUSE Grant with respect to increasing level of performance
in General Chemistry. :

Chemistry 10} Chemistry "102

Number Mean* Std. Number Mean* Std. %-ile of
Cev. Dev. Mean
1976-77 75 129 25 5¢ 14 37 Glst
{pre~-CAJSE)
1677-78 m 127 25 84 143 40 52nd
(1st yr. CAUSE)
1978-79 135 137 26 97 146 29 55th

(2nd yr. CAUSE)

o'}

27 69 148 32 57th

(93]
w

1879-80C 99
(3rd yr. CAUSE}

*For highest grade on ‘the repeatable final.

The data above indicate that the program was suceessful in zerns of
increasing perfermance in General Chemistry as foliows:

1. Performance in Chemistry 101 increased slightly over the time
period even as percentage of students who complated the courses
inc

icreased (see the previous section).

2. performance in Chemistry 101 also increased as percentage of
students who completed the course increased.

In summary, the CAUSE Grant resulted in both reduction of attrition {rom and
increase in level of performance in General Chemistry.
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Mathematics

A1l students entering Xavier are required to take a Tocalliy-preduced
Mathematics Placemert Examination which determines whether the student must
compiete a developmental, non-degree credit Mathematics course (Math 0980) befcre
enroliing in regular college courses. The CAUSE Grant focuses on improvement
of the two college-credit Mathematics courses taken by mcst science majors after
passing either the Placement Exam or the developmantal course. They are Precalculus
and Calculus I. The first of these courses is a combination of elements from
Algebra and Trigonometry. The second is both a terminal course for mcst science
majors and the first semester of a three-semester sequence for a much smaller
number. Development of these courses under CAUSE has been accompz-ied {as it
must be) with corresponding development (from other sourcesi of both the develop-
mental courses and the remaining two courses in the Calculus segjuence. The
Mathematics Department has made significant progress in botk -=duzing attrition
{increasing retention) and increasing level of performznce as is detailed below.

1. Success in Reducing Attrition (Increasing Retenticn)--Mathematics

It is unlikely that a science or mathematic: major who makss iower than
a “C" in a science or mathematics course wilil succes:fully obtain a career in one
of these areas. For that reason, it appears that * 2 percentage of students whe
complete entry-level courses with a "C" or better i. a suitable measure of ihe
retention in the courses. -The following tabie contains statistics for the
Precalculus and Calculus I sequence at Xavier © - the past three years. It shiuld
be noted that the CAUSE materials for Precalculus were implemented during
1978-79 and those for Calculus I were implemented during 1579-8C. The table is
arranged to facilitate comparing “e statistics from cne faill semester against
another, and iikewise for tne spring and summer semesters, since in this way we
are compzaring more homogeneous groups of students.

Mathematics 1030

(PRE-CAUSE) { CAUSE 1030) E (CAUSE 103C & 12:C)
Number Number (%) Number Number (%)‘ Nuio o Numbar

Term Year Entering Pass w’'C’{ Year Entering Pass w/"C"| Year <ZIntering Zass v

!
Fall ‘77 155 55  (36%): '78  21% a7 (45%) | '79 181 223 3
Spring | '78 122 50 (41%)| '79 134 51 (38%) | '8C ?55 Tl
Summer | '78 33 6 (18%)| '79 31 17 (55%) |

Mathematics 1040

Fall ‘77 71 26 7 1%)] '78 90 45 {50%) i '7e 78 BICIHIC
Spring | '78 107 50 {47%){ '79 117 73 (82%) . 's0 133 I
Summer | '78 43 32 (783)|'79 44 28 (s4%) :1'80 &7 25 Iz
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“rom the data on uhe precec*”g page, it ses as
mzde in reducing the atirition rate in the Przcel ol
w23y span;  Tor example, bre sercentage compiets 2
nas increasec Trom ?bo in +he 2171 of 1977 tn 57% S7
the nresent threze class meetings ger :zek in Preca . Sr
cient coportunity fo- moust stiudents to absorb all the alyebra .ngd tr
neec.s ior Caiculus, we expect mora improvemant in retentic.. when -
=s mike Precalcuius a four semester-hour ¢ourse.

e iscreascd attriticn from Calculus T during 1€78-87 ceens e he

-

s *he uiform standards imposed by the m...ies an® comme: :xams. These have

Tecd to o2 *ncrease ‘r content over wnat many instructors p”ev1ous Yy included °
tneir Calcuius I course and %o an increase in exps~ted star-arcds of stucent
achievement by other faculty members. ‘e believe that tne attrition rate wiill
decline once all ~ 3Se-s of the feculty have the ooporiunity to hecore accustomac
<o the new materiz...
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Success in Reducing Attrition (Increasing Ratention)--Physics

In considering retention in Physics 201 arc 202, it is assumed ihat
grade Tess <han a "C" in the course is unlikely to indicate progress toward
degree in a science major. Tnerefore, the percentage of students who complete

,e two courses with a "C" or better seems to be a suitable measure of retention
;v the twe.  This is tne same measure used by the other three departments under-
king course improvement under CAUSZ. The foliowing table contains pertinent
tention data for Physics 207 and 202 for the past two years.
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Pavsics 207 Phvsics 202 Tarough-put
(% pass in yr;
Number Numzer Numser Number
Enterinc Pass w/"C" Entering Pass w/"C"
Summer, 1877 ) 23 24 2L
{ore-CAUSE) (108%) (2%} (100%) (10C%)
1877-78 51 30 43 27 53%
{or=-CALSE) (100%] {39%) {100%: ( 6C%)
Surmer, 1678 28 12 27 P2
{CAUSE 237 only; (100%; {68%) (100%) { 87%)
1678-7¢ 8¢ 41 g3 45 78%
[nart-CAUSE, (100%) (£9%) (100%) L73%)
Summer, 157¢ 43 25 28 18
{total CAUSE) (100%) (60%) (100%) ( 57%)
187¢-80 S3 67 &0 88 73%
{total CAUSE} {700%) (€5%) (100%; { 75%)
Sumrmer, 1980 52 33 35 27
{total CAUSE) (100%) (66%) (700%) ( 77%)

Tne general nectic pace of summer school and the variation in quality of
student who chooses to enroll then makes it impossible <o vlace any faith in
sbservations concerning retention based on comparison of summer schocl grades.
This data is included in the table only to emphasize that materials for both

semesters have been developed and field-tested during the grant period. However,

the data for academic years indi cates the Phvs<<s component of XU's CAUSE
grant has been successful in reducing attrition as intendec.
1. The percentage of percons completing Physics 201 has increased
from 59% before CAUSE development (13977-78) to an average of
67% since that development.

2. The percentage of persons completing Physics 202 with a "C" or
better has °.creased Trom 60% in 1977-78 (pre-CAUSE) to an average
of 74% in 1578-79 and 1979-80 (post-CAUSE).

(O8]

before CAUSE to an average of 75.5% after CAUSE.

In summary, the Physics Department was extremely successful in reducing
attrition from entry-level courses as a result of the CAUSE Grant. Further,
this is particuiarly impressive since there was a 25% decrease in lecture hours
ser week (from eight to six) from 1978-79 to 1979-8). It is obvious that the
CAUSE-development was one of the major factors which made it possible to make
such a raduction without increasing attrition appreciabiy.
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The “through-put" in Physics 201-202 in one year has increased from
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2. Success in Increasing Level of Parformance--Physics

veither STS {via CLEP) nor =2 imarican Physical Society orovide a
college-level standardized exam Tor 2 aon-Calcuiys based, year-long Physics
course. Further, effcrts to find a nationalliy-normed exam from other sources
were unsuccessful. Therefore, it was not possible for Physics to cbtain direct
input concerninc level cf performance of its students as compared to the national
zverage. However, the department did deveiop specifications for finals for both
Physics 201 and 202 and collected performance da*z on finals during the grant
ceriod. This date is presented below.

Physics 201 Pnysics 202
Number Mean on Std. Number Mean on Std.
Final Dev. Final Dev.

AY, 1677-78 50 £1.8 4.3 4L 50.9 13.4
(pre-CAUSE)
Surmer, 1978 28 71.2 15.8 2C 73.0 27.2
(CAUSE 207
AY, 1878-7¢ 59 52.¢4 15.4 63 62.8 18.3
(part-CAUSE 207)
Summer, 197S &z 62.4 14.3 27 64.0 16.7
[CAUSE 201 & 202)
AY, 1979-3C 52 £3.5 1408 8a £5.2 18.2
(CAUSE)
Summer, 1930 52 63.2 14.3 34 68.2 16.1
{ CAUSE)

Statistics for the summer sessions are included merely to indicate that
Physics 201 and 202 materials were developed and used in those courses also.
+he smaller number cf enrollees during the summer and the generally hectic
nace of summer schoold tends to give more variation than noted for the academic
year. Therefore, only academic year data is used in the analys®s. The comments
which may be made are as follows: '

-

1. There was a significant increase in performance on the Physics 202
i

T
£inal after CAUSE-development as compared to before.

2. Changing from an eight semester hcur to & six semester hour course
(in 7.adzmic 1979-80) dic not result in lessening performance on
the finals in either Physics 201 or 202. Since the finals from
all three years were developed from the same detailed specifications,
they are known to be roughly comparable. Therefore, this tack cof
change is particularly important.

In summary, Physics (like the other three departments) nad good SUCCeSS in
poth reducing attrition from and increasing level of performance in its entry-level
courses as a result of XU‘s_CAUSE Grant.
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dne of the primary purpcses of .zvier's CAUSE Prcject was te enhance the
ability of the four depariments to accass performance of students from year to
year in an objective manner and to provide guidance to inexperience faculty as
they attempt to improve teaching tecaniques. This effort to improve methods
of on-going evalution included a) identifying standardized exams which permit
some measure of level of performance iccally against that nationaliy and 5)
developing detailed specifications for localiy-produced, common finals fc-
each of the entry-Tevel courses.

A1l departments have been successful in the attempt tc improva their
atility to evaluate both students and faculty involved in gntry-ievel courses.
“irst, Biology, Chemistry, and Mathematics (for Precalculus) identified national
exams for the entry-level courses in their respective fields and administered
those exams both befcre and after implementing the course improvement uncer CAUSE.
Second, all four departments completed detailed “prescriptions” for common
examinations for their respective entry-level courses. Third, all four de-
partments have agreed to continue to use these exams in the future. A detaiiec
plan for the way in which CAUSE-implemented activities will be continued after
the grant period is contained in Appendices XX-XXITI.

In summary, the CAUSE Grant to Xavier was successful in terms of its
enhancing the four departments' abiiity to evaluate courses in the future.
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Y. Disseminaticn

v

In the past, those instituticns most 1ikely to possess =xpertise in treating
the special problems of minority cr educationally-disadvantaged students (for
instance, the predominantly-black institutions such as Xavier) have been least
Tikely to develop mechanisms for disseminating that information. Since 'this both
inhibits development through sharing experiences and prevents such institutions
from gaining the recognition they deserve, Xavier's science facuity actively ’
sought to share their experiences re CAUSE and related activities. The following
is a summary of the dissemination effor*s completed or planned by XU faculty.

General During the Spring semester cf 1978, 1979, and 1980 the
CAUSE Committee (Carmichael, Hunter, Jones, and Vincent)
sponsored a Workshop on Science Teaching and the Develop-
ment of Reasoning for local high school teachers. The
workshop focussed on Piaget's theory cf intellectual
development and its implications for science and mathe-
matics teachers. Materials for the workshops were pur-
chased from the Reasoning Laboratory at the Lawrence Hall
of Science, University of California, Berkeley.

Or. Carmichael accepted an invitation to attend a con-
ference for representatives from college-Tevel, Piagetizn-
based programs held at the University of Nebraska--Lincoln

in the summer of 1378. The programs represented are
discussed in a pubiication entitled Muitidisciniinary
Piagetian-Based Programs for College Freshmen which is
avaiiable from Or. Robert Fuiler, Director, 2DAPT,

213 Ferguson Hall, University of Nebraska, Lincoln, NE 6€8S88.

The CAUSE Committee sponsored a "How I do it Workshop"
for high school mathematics and science facuity from
New Orleans in the Spring of 1979. 37 high schcoi
teachers and 14 XU faculty attended.

The CAUSE Committee sponsored a "hands-on" introduction
to the graphic terminals purchased via CAUSE (Tektronix
and APPLE I1) for XU science and mathematics faculty

in the Spring of 1979.

The CAUSE Committee sponsored a wcrkshop by Dr. Arthur
Whimbey, author of Intelligence Can be Tzugnt (Innovative
Sciences) and Problem-Solving and Comprehensicn: A Short
Course in Analytical Reasoning (rranklin Institute Press)
in the Spring of 1979. The workshop was designed to
generate interest in the use of Dr. Whimbey's "Cognitive
Therapy" as a means of improving student performance on
standardized exams.
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The CAUSE Committee submittaed a document dis- _s3Sing Project
SCAR to Tne American Bioloay Teacher. It was publiished in
March of 1980 (Vol. 42, No. 3, pages 188-173). A photccopy

is inciuded 1 Appendix XVI.

The CAUSE Cormittee submitted an article discussing the
use of Whimbey's "cognitive therapy" as a means of im-
sroving scores on standardized exams to The Journal of
Reading. It was published in October of 1980 {Vol. 24,
No. 1, pages 5-10). A copy is enclosed as Appendix XVII.

The CAUSE Committee submitted an article discussing the
"oridge nature" of SOAR (between high school and college)
+3 the Louisiana Journal of Science. The article has bee
accepted for pubiication early in 1981.

-
13

The CAUSE Committee provided assistance to the Southern
Regional Education Board as that organization sponsored
Science Instructional Seminars in New Orleans and

Durham, NC, in 1979-80. Dr. Vincent, Ms. Hunter, and Sr.
Grace Mary Flickinger made presentations at both Seminars.

Dr. Jones, Dr. Vincent, and Ms. Hunter made presentations
re XU's Piagetian-based activities at a conference on
"Reasoning, Piaget, and Higher Educaticn” at Danver

in the Spring of 1980.

Tre CAUSE Committee assisted Dr. Vincent prepare a proposal
to IDSE (NSF) to disseminate information abcut new ideas
far mathematics and science instruction to Tocal junior and
senior high school teachers. The project was funded be-
ginning in the fall of 1980 and is precceeding exceptionally’
well.

get's theory of intellectual development for
e tezchers at the Nztional Science Teachers'
a

Or. Carmichaa! was one of six speakers invited by the
Naticnal Secience Foundation to speak at a CAUSE Information
fxchange Semirar at North Carolina State University

in August of 1472,

xi‘s CAUSE Prieiect was featured in the last issue of
the Bsescianion of American Coileges' Forum for Liberal
Fducation in January of 1980.

|

[ o e -
sorty-thres

23rs0ns nave requested information about
U's CAUSE

reiect and one, Fayettevilie State University

’

gﬁorﬁh Cargiina; will be using the CAUSE-developed General
Chemistry Laboyratory materials in the spring of 1981.

- A K3 YRRy’ S e . . .
See Appencix AXX for a 1ist of those asking for information.
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vs . -unter ciscussed XU's CAUSE Project at the NSTA

meeting in Atlanta in the Spring o7 197S.

Sr. Zrace Mary “lickinger discussed the Bioiogy portion

of XU's CAUSE Grant at a meeting of the National Association
of Biolecqy Tezchers in New Orieans in the fall of 197S.

Mg . Hunter discussed Froject SOAR, XU's multidisciplinary
summer program at the National Association of Biology
Teachers meeting in New Orieans in the fall cf 1679.

Mc. Hunter presented a paper entitled "titosis anc reiosis
47 th Knives, Forks, and Spoons” at the National Association
of Bicicqy Teachers in New Orieans 1n the fall o7 1973.

3r. Grace Mary Flickinger discussed XU's CAUSt Project,

and particuiarly the Alternate Pathways Learning Center,

at the International Congress on Individuaiized Instruction
in Athens, Georgia, in the fall of 197S.

Ms. Hunter and Sr. Grace Mary Flickinger made presentations
at an IDSE-sponscored workshop for local Biology teachers
at Xavier in the fall of 19&0.

Dr. Carmichael attended the Networks National Conference
in San Francisco as an invited speakar to discuss XU's
CAUSE-related activities re "Sympathy versus Standards in
the Sciences: Overcoming Student Deficiencies” in the
fail of i878. :

Dr. Mary Ann Ryan made a preseritation as an invited speaker
at an NSF-sponsored conference for institutions which had
had MISIP Grants to discuss XU's Generail Chemistry sequence
in Washington in the spring of 1879.

An article describing XU's CAUSE-developed General _
Chemistry course was published in the Journal of Develop-
mental and Remedial Education in the Winter, 1979, issue.
A copy is enclosed in Appendix XXIV.

An article describing XU's Piagetian-based (and CAUSE-
developed) General Chemistry Laboratory program-was
submitted for publication to the Journal of Chemical
Education. It aopeared in September, 1580 (Vol. 57,

‘No. 9, pages 642-645). See Appendix XXV for a copy.

Dr. Carmichael served as an invited speaker at a Networks
Conference held in Washington, DC, in the fall of 1979.
Both SOAR and the CAUSE-related activities at XU were
discussea. ' *



1r. Donzid Robinson made a presentation re XU's Generai
Chemistry sequence and its speciai features for
educationally-disadvantaged students at the National Meeting
of the American Chemical Society in Houston in the Cpring

of 71980. ‘ ‘

Dr. Carmichae’ served as keynote speaker at a session on
"Minorities and Women in Chemistry" at the 6tn Bienniai
Conference on Chemical Education in Rochester, NY in
June. Sr. Joanne Bauer and Ms. Barbara Wells made pre-
sentations concerning XU's CAUSE-developed lecture and
laboratory courses at thac same meeting in 1980.

Dr. Carmichael has been invited to speak at a number of
upceming events inciuding a symposium for high school
teachers sponsored by the Ouachita Valley (Northern
Louisiana) Section of the American Chemical Society; the
1981 SE Regional Meeting of the American Chemical Society
+o be held in Lexington, Kentucky; the March meeting of the
American Association for Higher Education ir Washington

in March, 1981; and a special workshop for educators from
Califcrnia Universities and Colleges in February, 1981.

Mathematics Sr. Rosemarie Kleinhaus, Dr. Bi11 Iribeck, and Mr. Winston
Brown discussed XU's CAUSE-dsveloped mathematics materials
at the American Mathematics Association of Two-Year Colleges'
National Meeting in San Diego in the fall of 1979.2

Me. Lester W. Jones discussed Project SOAR and the im-
plications of Piaget's theory of intellectusl development
for ‘mathematics teachers at the American Mathematics
Association of Two-Year Colleges in San Diego in the fall
of 1979. ‘

Mr. Jones served as a consultant for the deve]opmenta]
mathematics program at Tougaloo College, S, in May of
1980.

Dr. Anthony DuRapau made a presentation concerning XU's
CAUSE-developed Mathematics courses at the 4th International
Congress on Mathematical Education in San Francisco in August, 1980.

Physics Dr. Vincent directed the "How I Do It Workshop" for
Tocal science -and mathematics faculty (from high schools)
in the spring of 1979.

Dr. Vincent discussed the CAUSE-develbped Physics materials
at the Louisiana Academi: of Sciences Meeting in Hammond
in the Spring of 1679.

Dr. Vincgnt served as a consuitant for the developmenté:
mathematics and science program at Tougaioo Coilege, MS,
in May of 1980.
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CAUSE Grant SER77-06227 tc the Departments of Biology, Chemistry, Mathe-
matics, and Physics at Xavier University of Louisiana was definitely a success!!
In the words of Dr. Bobby Irby, Chairman of the Department of Science Education

at the Universi:y of Southern: Mississippi who served as a final, overzil evaiuator...

"Progress toward meeting these objectives has been excellent, and
where objectives are not yet fully addressed, significant mechanisms have been
established that will result in advancement toward meeting them. In short the
CAUSE project has been successful.™
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VII . A Foc:note

In early 1979, XU was selected as cne of a smai’l number of instituticns
which had rz-eived CAUSE funds tc be included in 2 majoar study of the impact
0f CAUSE ac a whale. As a result of thic selection, representatives from
Development and “valuation Associates, Syracuse, NY visited XU's campus a
number ¢f times as outlinzd below:

Mavch T-8, 1979 Or. John D. Eggert, Mirectcor, Development &
Evaluation Associates
Ms. Jane Cashell, Ass’stant Director
Dr. James Galiagher, Director, Science &
Mathematics Teaching Center, Michigan State
University

April 19-20, 7878 [ . Al Beiiby, Syracuse University
February 28-29, 158

Ms. Jans Cashell
Dr. James Galiagher
Dr. Al Beilby

In addition to talking with the CAUSE representatives, these individuais also
conversed with University administrators and all other faculty within the four
participating departments while on campus. They also requested a variety of
additional materials, including weekly time-sheets stating time spent on each
CAUSE activity, from both the CAUSE Committee and other XU faculty.

Generally, the visitors were well received in spite of the fact that
the visits were time-consuming and the additional materials desired was often
difficult to obtain. Altnhouch the purpose of the study was to evaluate CAUSE
rather than XU, Xavier personnel lock forward to receiving a cosy of the final
report.




Appendix I

Enrcliment Statistics for the Natural Sciences in Fall Semesters

187G-71 1871-72 1672-73
. r AFS J S Tot r AF S J S Tot F AFS J S Tot
8ioiogy 32 &77 § 28 7 0 2 £ 111 26 8 011 4 5 28
Chemistry 2 7 710 ¢ 33 0 4 7 6 8 35 20 2 8 4 6 40
Mathematics &€ 116812 7 42 30 41332 2 41 11 11011 5 38
Physics 211 00 4 2 v.2 0 0 3 6 oc ¥ 1 3
Pre-Engineering 4 4 4 3 0 15 2 2-6 2 0 12 3 0 4 5 § 12
Sub-totals 27 9323625129 29 11 31 2521 117 42 3 3325 37 120
Medical Tech. 23 5111614 /A9, 35 517 12 14 83
Pre-Pharmacy 20 543 -- -- 68 20 543 -- -- 8 41 10 28 -- -- 79
Totals 72 21 85 41 35 ¢4 118 18 78 37 31 28¢
Full-time Undergrad. Enroll. 1308 1351 124
1973-74 1974-75 , 1975-76
F AFS J S Tot F AF S J S Tot F AFS J S Tot
Biology 8 1 7 7 3*26* 8 7 5 8 5 33 5 39 6 3 6 2%
Chemistry 331118 5 4 71 26121411 6* 65 20 8 22 11 5= 70*
Mathematics 9 5 7 7 6 34 9 6 7 6 7 35 5 3 ¢ 1 4 22
Physics 1 000 1 2 0 01 31 5 0 601 4 &
 Pre-Engineering 7 0 1 1 0 ¢ 7 3 3 0 0 13 5 2 0 0 12
Sub-totals 58 17 33 20 14*142* 50 28 30 28 23*754* 35 25 39 16 23*:i38
Medical Tech. 25 8 19 10 10 72 3217 131211 8 261719 13 10 &5
Pre-Pharmacy 39 15 35 -- -- 89 52 28 48 -- -- 138 67 27 48 -- -- 137
Totals 722 40 87 30 24*303* 144 73 91 40 40%377* 12z 63 107 39 33*360*
] *AWilliams in Med.. *@JATlen in Med. *®Barnum,Doughty,Green
Full-time Undergrad. Enroll. 1497 1652 {555
1976-77 . 1977-78 1978-79
F AFS J S Tot F AFS J S Tet F AFS J S Tot
8iology 13 312 6 640 2970 6 7 6 58 371518 € 6 74
Chemistry 31 15 14 17 7% 84* 27 20 22 9 16* 94* 44 206749 20 9 112
5 35 7 121 5246 32 191 2 2 3 36*
Physics 0 0 Co0 2 2 0o 01 0 1 2 00 0 2 G 2
Pre-Engineering 4 2 5 2 0 13 16 4 4 2 0 26 13 &5 1 0 28
Sub-totals 53 23 36 32 16160 .77 36 37 24 26*200* 113 53 38H~1/ 254-
Medical Tech. 39 10 20 9 13 81 39 21 21 11 9 101 34 26 19 13 14 1C5
Pre-Pharmacy 65 31 92 -- -- 188 48 37 8] -- -- 166 55 39 60 -- -- 154
Totals T57 64 148 41 39%429* 164 94 139 35 35*467* 202 118117 44 31512
*@Duval, Atkinson, Bowie, Harris *@Thompson =*c/Comp. Sclence
Full-time Undergrad. Enroll. 1612 1519 - 1615
" 1679-80 , 1580-87 - 1981-82
‘ F AFS J S Tot F AFS J S Tot F AFS J S Tot
Biology 46 39 14 7106 47 47 26 19 139
Cnemistry 43 58 20 17 138 - 38 43 39 35 155
Math/Comp. Sci. 39 21 5 2 €7 41 38 13 2 95
Physics - 1 02 7 4 1 0 0 1 2
Pre=Engineering 25 11 13 -- 49 33 21 11 8* 73*
_ Sub-tetal: — 154 129 54 27 364 160 150 89 65*464*
Medical Tecn.
Pre-Pharmacy 57 81 ----128 % i21---=177
Totals
*Includes 8 in Eng. School

Fuli-time Undergrad. Enroll. 1640
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endix II--A briaf overview of CAUSE-sponscred Workshop
on increasing scores on standardized exams and & list
of participants.
X7 g pi E T v
e l ’ ' —~
Aavier University of Louisiana
LEW O DALEZANS, LOUISIANA 70125, TELEPHONE 504, 48674
SNTZLUIGENCE IS A LEARNEC SKILL.  IT CAN 3E IMPROVID TECRUGH IMSTRUCTIM
---30 r2acs the ccver of 2 boox entitied Intelligence Can Be Taugh: by
r. Arthur dnimbey.
Are you intrigued?
2id you xnow that Dr. Whimbey is o zfart-time Taculty member in mathematizs
at U this semes-zar?
3id yc. «now that ne is 2lso the co-author ©f & workbook cesianed o bpe
used T TZACHING oroblem-soiving abiiity?
dcutd you te interested in learning more?
Plar tc attend 2 special workshop for faculty in the Matural Scisences and
tne {olisge of Pharmacy which Or. UWhimbey has agreed to conduct on Friday,
March 16, from.3 to 58 2.m. in the Gold Ream. The event is sponsored as
a rnart o7 the CAUSE Grant. Ms. Hurter +s in charge of the refreshments
and exotic entertainment which ar= rumored tc be an integrai part of the
wWworksheo.. Call JWC to reserve a place. IT wiil be necessary to limit
the werkshop o 25 participants.
Pirticipants:
. ’ ~“ - - . oy A (11 0 &
3i0lcgy (XU} Sr. Grace Mary Flickinger Pharmacy (XU) Or. Duane Aldous
Ve 1a ; Ly an Ms. Ann Barbre-
Ms. Jzcqueline Huntes o c
-~ [ - [a L.a i .
Jr. Deidre Labat - nny ross
, Or. Sankar
Chemisiry T4U) Zr. Mary Ann Ryan
- : [T-% { iy D :",2 el
Cr. John Sevenair Compu’er Sc (XU} Or. Hassell
Sr. Mary Carl Malmstrom
Or. Ja Carmichael, Jr. ,
Other:
- . \ - . NI D a s
>-vsics 5 Sr. Hercid Yincant e
Physics U J nt Or. Z. desiey McMair--Meharry Med.
My - 3 FARN e LA S ey Jr. John QU:an--NCCU
G ":‘f"av.\, VAo . sINS WO ST OV . . P d
S.r. Eileen Zenton Me. Gail Jones--Delgado
. e Ms. Jackie Lothscheutz--Delgadc
G 3377 canas Ms. Linne Hambleton--UNC Medicald
“r. S LONes ) : - ~
o o Mo Vathy Tw aiini--Parkiand C..
Or. Bii1l Iribecx Ms. Kathy Traveglind 1
s. Barbara Irlbeck o
/
23/i8/79
£y



Ty

Appendix Ll:

HE

wooa mrdl 175 a piene. its Project

SOAR - - Xawvier's specal summer

srogram for pre-fresnman science

macrs. which 3 30anng o nationa: prom-

Nence

.. SOAR participants show an cverall
increase in general inteilectual abili-
ty upon completing the program.

.. SOAR nparticipants with poor
reading ability make an average
two-year advance in beth reading
comprehension and vocabulary.
SOAR participants with low scot?s
on scholastic apritude tests average
the equivalent of 38 li4&-point in-
crease on the SAT.

.. SOAR participants are four times
more likely to complete their
freshman year as a science major
than freshmen who did not ¢om-
plete SOAR.

The sciences at Xavier

In 1976 Xavier University of Loui-
z siana had a fuil-ume enrollmen: of
1612 with 26 percen: of the studenis Maje -
irg n the naural sc:ences. That same Year
she Naturai Science Division of Xavier.
which has an 85 percent biack enroliment.
~ade a major new. cooperatve effort 10 in-
crease the University's potenta for adress-
ing the nationai problem of underrepresenta-

Y- caaguuncc

non Of blacks in the wienga-reiated fields.
Fcur years later it is obvious tr 1t the efiort
has been exceedingly successiul. in the fail of
1980 Xawvier's :otal enroilment stands at
2003, and mere than 0% of these students
are natural science mejors. This increase in
enroliment in *he naturai sciences has been
acco:mpenied by dramaric increaser in piace-
ment of graduates in sclence-reiated ftelds.
Over the past rw» years app.oximately 140

science students have been accepted into

neazith professional schools or science
graduate programs.

A maicr conmibuter to this success has
beer ine very first cooperative endeavcr
undertaken - - the development of Project
SOAR {Stress on Anaiytical Reasoning), 2
specizl six-week summer program for pre-
freshman science majors by the Departments
of Biclogy, Chemiszy. Mathematics/Com-
—uter Science and Physics/Pre-Engineering.
directed by JW Carmichael. Jacqueline
Hunter, Lester Jones and Harold Vincent.

Project SOAR: ar overview
ﬁ Project SCAR s comprised ol

three components - - Piugetan-

hased laboratory experiments o improve -

general problem-solving skills, specific in-
szucticn 1o improve those analyticai rezson-
ing/reading skills needed on standardized
exams and vocabulary building. Teachers in
the program are a combinaticn of regular
science and mathematics faculty from
Xavier. high school teachers and Xawer-
educated medical anc dental students.

Quer the past four years 419 students
have completed the SOAR srogram - - 57 in
1977, 109 in 1978. 113 in 1979 and 140 in
1680. Of this number, 350 were high school
graduates who indicated a desire ic enroll in
= science the following fai.. and 29 were
12t~ graders with similar interests. All of the
jatur particpated in Summer 1380 in a
special experimental porton of the nrogram.

To provide the individval attention which
is the corner stone of Xavier's success. each
year the nparticipants were divided into
greups of approximately 25 students. and 2
medical or dental studen: was assijned as
group leader/mentor/role model/parent
image. etc. This group leader rot only guid-
ed the SOAR students through the various
components of the program, but also
crganized social activites and werked to
motvate each student to maximum achieve-
ment,

Learning-by-doing

promotes thinking
A The frst of three components of
SOAR are 20 three-hour Piagetian-based
laboratory exercises. Tach is organized as 2
learning cycle containing expic-ation, inven-
tion and application phases. This organiza-
“on is ¢mployed because studizs inticate

3
i

o
i
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Don Johnson, joined by feillow students duz-
ing Summer 1980, assu:e the ohotographer
that they're the tcps in a SOAR comneti-
Hon. During the six-weex program. Friday
afternoons are given {0 group competition
as motivanonal force.

that as many as =) percent of coliege
students in the U.S. cannot reason abstractly
(at Piaget's formal level) in the manner neec-
ed for science or mathematics courses and
that the leaming cycle - - leam:ng-by-doing
. . actually promotes developmer: of
abstract iearning. The criginai formal was
developed by Dr. Robert Karmpus, gdean.
Gr- “uate Schooi of Education, Unversit; o
Cautomia-Berkeiey. based on his own ex-
perirnental work with the theory of ‘nteilec-
tual development postuiated by Swiss
epistemclogist Jea . Plaget.

Of the 20 such ir .ning cycies us<
SQs 7P five each are bioiC sy
chemistry. raathematics and physics. They
have been ceveloped by Yavier's faculty 2s
units which stress five i -ior compenen:s of
problem-solving. These are zblites w© ial
identify and controi variables, [b) use pro-
portional reasoning, .c} consider exhaustive-
ly all combinations of facors, (&) use pro-
babilistic relationships and (€) reccgnize <or-
relaticns between variables.

The laboratories are concucted by & com-
bination of Xavier science/n:ath facuity and
high schooi teacher: The preuailing 2
mosphere within each cla: -ocm is cne of
cooperative group efior: i solve 2 problem,
with the teacher circulating :hroughout the
room. continually asking questions which re-
quire students to verify, further test and
devise zdditional experiments or furtier ex-
tend his/ her knowiedge. Great care is 12ken
to avoid lecturing and (o answenng ques-
tions in a manner :hat always reguires addi-
tional thought.

rom

A Intelligence can be taugh:
4 The second component cf 302

Vv A
ey
e

By

& specifically attempts to teach the
npe of step-by-step logical reasoring needed
10 perform weil on standardized apttuce 2x-
ams. The ‘ezching method used s nn
“cognitive skills approach” espoused by
former Xavier faculty member Dr. Arthur
Whimbey. author of the book. “Intelligence
Can Be Taught,” and “Teaching Sequentiai

;
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TS A FIT: Arthel Neville gets some heip in
in: o the SOAR T-chirt from feilow
SOAR studer.. Conchenta White. Neville,
wno hes si~ce 2nrolled in pre-pharmacy at
Xawvier, also works as a modei. You'.. agree
she- White 15 pre:ty enou~h to model.

ot olebd
SCLL.

) The Cognitive-Skiils Approach,”
Pri Deie

Keppan December 1977). The
c-gnive  skils  approach assumes that

_nawtca rezsoning 5 a skill of the same
senerai scvt as hutting a goif il swimming.
2:c.. and tnmat it can b cugh: n the sam~
menner This represens al demonsTatng
the skl n Zetai and then .b requiring the stu-

sraczce whie monitoring perfor-
This aprroach. e very common
een wicely recognized
Jrey.ousiy. Tecause thinking, un ke hitting a
ol L1 raxes prace aathin om7's head and

sense. nhas not

;ar ~C. e 22siy monicred.
ihe gredblem s smpounded by
sur tendenc o view “abiity o work prob-
2—s rapicl a5 good r-ublem-soiving, when,
~ fact. ood protiem-soiving 8 more ac-
surately  ~heracterized by careful,  siow
anaivsis. wih Teguent checking for mustakes.
n SCAP students are frst intocduced ‘o
‘me approach as 2 group oy Xawver-educaed
medical or zerml eader’ serving as Sroup
ealers. rey are ihen carefuily monitored
anie paired as protiem.soiver and iisterer in

Surter.

sraczaing S 2se Ninery munutes are devotaZ
o 'mis asoroact Monday nrough Thurscay
‘mrougnou: Sve working weeks f the six-

Ime s soent on

~alf s spent on

.erca; ones

‘Prociem-Scoang and Comprehension: A
'm Anawytical Reasoning”
2md Lacnnead. Franklin instiute
1375 s ssed as the pnmary text ior the
rc 3 ne Zrogram. A workbook.
An ntocduciery Course’
AMSCC Pubiicatons! s usecd n
nd seiecicns Tom
oro Zxa~— ~2anon .nior-
Amercan Jentai
Admussions L est
:c are used on the verza:

(¥

Per-

5 —2nlal
zarancn Taeras. 2
2onc~ A0 ITGRinLe sKils NSTUCTCn 1S Ion-

LLTea S oD eacers ater Taming oy and

Aruitoxt provided by Eic:

TIME TO THINK ABOUT TOMORROW:
Assistant Pre-Health Advisor Linda
Morntegue discusses career plans with
Andre Buck. Mobile high school graduate
who has since enroiled at Xavier. Carcer
counseling is made available to all stucents
in the summer program.

with supervision from Xavier faculty skiled in
the approach.

Vocabulery-building:

it can’t be avoided

Since vocabulary is a preraquisite
:c good reading comprehension. & vocLbu-
lary-building componen: is buils ir*» SOAR
as the third unit. Vocabulary-building drills
are conducted ‘for 30 minutes Monday
through Thurscay oy group .eacers.

Motivation by
TOU™ compeutrn

students are

buiiding

seidom  en-
husiastic abou: reading or
vocabulary skills, caref " conrolled compet-
“on between the diffuient ¢ "ps s usecd as
motivation. The competgon consists of an
Rour-iong written est. covering the praviou
week's work in beth analytcal reasoning
{euphermism for ccgnitive skuls Training! and
vocabtiary and a short quiz bowl. All students
are required (0 take the written exam on
Thursdav aftemoon. The enams are graced
overnight, and the scores for the wvarious
groups are tailied. The resuits are not an-
nounced unt] Friday afiemoon after fcur
stucdents fom each group have reprecented
therr group in :he quick-answer Juiz bowi.

At she conclusion of the quiz bowl, scores
“om *he written tests and the auick answers of
the quiz towl are added z2ad - - with great fan-
‘are - - a special SOAR tophy is awarded for
+he week :0 the group with the highest score.
Points are purposely scaled sc that the perfor-
mance of the group as @ whoie on the wntten
:est is a major jactor in cetermining :he win-
ning group. with the quiz bowl serving merely
:0 simuiate :nterest and generate spirit among
the remaining mempers of the group. who act
as a cheering secson ior their represeniatvas
on the iorr-member guz bowi panei.

E4oms are purposely made ¢ use the
group spinit o laciitate the paired protiam-
sciver listemer :zmangemen: used in the

Since

I THINK WE'VE GOT IT: New Orlea: - ea’
high school gradrates Kim Dunn :nd
Charles Valteau, enrolled in SOAR 1980
seemn pleased witl1 their lab work. The twn
are graduates of Xavier Prep and Broth.:
Martin Higk School. resp.ctively. ‘Photos
by Huard)
cognitive therapy app.vach so that the
students who-scor. well willingly wok with
those who have done l2ss well jor the good of
the group

Project SOAR
i- more de.ail

:ct SOAR has rrceiveu ne-
fjon.. at sn among euucators as the
result of naving beer. featured, among a
sei2ct number of interdisciplinary .. ,grams,
in a seres of reports on teaching in Chenge
magazne in 1970 anc by being incluc. . ir
an article oi. Piiget’s legacy in Americ. n
education in The Chronicle of rHigher
Educcrion, Sept. 1€80. Details of the pro-
gram have also appeared .0 "Praject T 34k
(Stress on Arnalytical Reasenirg:
Multidisciplinary Summer Progra:  for
Minority Science Stuc 2nts.” The Amern :n
Biology Teacher, Mazrch 1587, <n..
“Teaching Critical Reading anc Anaivrzal
Reasoning in Proiect SO/.R." Journ-! of
Z:ceing, October 1980.

Related activities
g2 - Xavi. Universiy

=ria The efforts initiated by the n..ural
science departments with SOAL  have
spawnec numerous acacemic vear snin LHs
The obvicus success of S_ 3R el w© .
‘ollow-up muiitidisciplinary e./ort 1 me i,
entry-levei cousses in Giociogy.
ma-emasics anc physics 0 reciuce anriton
and increase levei of performance. This e
inrt Mas now been compieted wit simuar
success. Description of two pars ol -
enceavor mav e ‘ound in "Cogaitive Skills
Oriented PSI in General Chernistry,” Jour-
nai ¢f Deveiopmentai & Remedial Educa-
non. Winter 197G, and "A Piagetian-Based
Generai Chemistry Lo’ ratory Pre
Science Majors," Journai of Chemcal
Zducation, Sep:. 1980.

ChTMLIv.

2moter

Veoi. 8. No. 46 Decer>2r9, 1G8C



Appendix IY--Schedule & Report of Dr. John Ruffin after consulting with Biology

Department
Schedule of Activities
Dr. John Ruffin
Consultant to Biology Dept., CAUSE Grant

Thursday, February 23, 1978

Time Activity Place
8:30 a.m. Meet with Mrs. J. Hunter Admin. Bldg.
and S. G. M. Flickinger Room 320C

9:00 a.m Meet with Dr. Ashman Admin. Bldg.
Room 322

9:15 a.m. Tour the Biology Dept.

$:30 a.m. Review Materials Admin. Bldg.
Biology Learring
Center

11:00 a.m. Seminar Adman. RBldg.
Room 212

12:00 p.m. Lunch

2:06 n.m. - Review Muterials 3iology Learning

4:00 p.m. Center




Appendix IV (continued)

Friday, February 24, 1878
Time Activity Place :
8:00 a.m. Meet with Sr. M. Veronica, Admin. Bldg.

University Dean and Sr.
Miriam Francis, Dean of
College of Arts and Science

10:00 a.m Meet with Dr. N.C. Francis, Admin. Bldg.
University President

11:00 a.m. Meet with Dr. J. W. Chem. Bldg.
Carmichael

12:00C p.m. Lunch

1-3:00 p.m. ’ Written Report Biology Learning

Center




DEPARTMENT OF 3I0LCGY
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Appendix TV (Continued)

NORTH CARGLINA CENTRAL UNIVERS.TY
DURHAM, NORTR CAROLINA 27707

March 22, 1978

r. Grece H¥ary Flicxinger, S.B.S.
Asslstent Professor
Department of Blology
Xavler University of Louisians
Nsw Orlsans, Louisiana 70125

Dear Sister Grace Mary:

My determinaticn to dc a thorough review of the revisions
progossed For your 1ntroductory biology course accounis for the
delay in zy response. I have now read the report and after dolng
go I am convinced that there are few suggestions that I could
make that would strengthen your piroposal for this course in any
substantial way. You ard Mrs. Hunter obviously spent many long
hours planning and I am sure that the conclusions I havs reviewed
are the results of your classroom sxperiencés with the Gsznsral
Blolegy course, I zust say that your experliences c=viously pare
allel my own for I agree in %toto with your plans. As a metter
of fact, the Blclogy Dsepartment nhere at North Carolina Central
is now using the two semester General Bilology approach and finc-
izg 1t to be a2 much improved way of handling the introductory
course as oppossd to ° e one sensster sequencs, For surs, this
systen allows for a more in-depth approach and I feel the benefits
w1ll be obvious and will manifest themselves trnrough student
performance in upper level courses.

The toples to be covered ares sound for an introductory level
course, The organismal approach to be employed 1s logicel and
should make 1t easier for teachers to move more dirsctly from one
living systexz to another. Your approach will certainly launch
balancse atiack on both plant and anizal systems and I am cer-
tainly in favor of thls, particularly, since plant systems are
usually cecvered 1z only a cursory manner in most general biology
courses or in some casss compléetely omitted. I am pleased %o
say thst it appears now that large numbers of blology departments
&are now awarse of thls deflclency and, as you are doing, are tzking
steps to solilve this prcblexm. '



Appendix IV (continued) 5

I noted that no time table was glven for the concepts you
plan to cover. Thils 1s a matter to which you may warnt to give
quite a bit of attention. As I have indicated, the concepts
are sound but fallurse could result by allowlng one ares of bilo-
logy (or discipline) to receive more than its fair share of
attention at the expense of the Qther arees. I am sure this is
& common observation but one which all of us. involved in general
bilolegy courses all too often owsrlook,

Again, I feel that ye¢'i and Mrs. Hunter ars definitely on the.
right tracx by initiating a two semester in-depth approach to
~-the tesaching of introductory biology and the concept proposec I
an sure will lay a foundatlion for & better understanding of liv=-
ing systexa., If I can e of further essistance to you as for
as outling more specific behavioral objectives, please feel free
to c2ll me at any time,

Thenks again for allow ng me the opportunity of looking at
Xevier's Sciencs Program "close-up"” and I do want you to kn
thet I am thoroughly sncouragsd by all I saw,

Yours sincerely,

Jeonn Ruifin, Ph.D,



Appendix V--Schedule fer Or. John Ruffin & Report of Trip as Consultant te

Biology Department

Associav: Professor of

Thursday, Marcn 15, 1879
9:00 10:00
i0:Go 11:00
1120 - 11:50
12:00 - 7
1:30 - 0.0
2:C KRR
Z2:30 4000

Friday, v o, 1879
¢:00 1J:00 -

10:00 - _::Cu
11:00 - 12:00
12:0C 1:00
1:30 -~ 2:00
) 2:00 - 4:00

O

ERIC

Aruitoxt provided by Eic:

Schedulie for VYisit

by

John Ruffin, Ph.D.

Biology North Carolina Central

o

Biologv Ceripenent o

Sr. G.M.
Mrs, J.

Flickinger ang
Hur “ev

Binlogy Tutors

Seminar
Lunch
Dr.Ruby

Free tine

€N
t
)

[P

Free tine

—uncheen Meating - Members :
of Biolcgy Denariment

Committee
Wrap - up

g

rree

Dr.Carmichze

to k-

.

to Write re:

2w Materizls

University

Room 320 Admin. 31dg.

MSL

3054 - Admin. Bldg.

APLC

320 Admi-i. Bidg.

Fresaman Stucies




pendix !  ontinued -
Appendix [ ontinued) %\Aﬂﬁk‘
tMOR‘I’H ’ CAROLINA CENTRAL UN'VE
ouAarKAamMm, NORTH CAROULINA 27707
DEPARTMENT -.° 410% OGY March 27 , 197¢

3r. Grace Mary Flickinger, S.B.S.
Shaoalraoan

Fwrartoent of Biology

leviar University of Loulsiana
Hew Crleszns, Loauislana 7Ci25

Dgzr Dr. Flickingers:

_My gi:.ere thanks to you end Mrs., Jacqueline Hunter for
the nosp:t2lity shown me during my recent visit to Xavier.

Perilclnzting with the two of you 1n an evaluation of the

Zigl 4 component of your Cause Program was indesd a pleasure.
i+ elways a pleasure for me when I am called upon to

evelu:iz or critique =z curriculum or program that is as well

orcacsirated as yours, Xavier 1s indsed fortunate to have

trhe xind of visible leadsrship shown by yc.:, Mrs. Hunter and

Zr. fearsichael,

I feel tnat the objectives of your program are presently
ceing realized. This was evident to me in conversations that

I had with many of your students while there, My visit to the
AFIC was most impressive. The APLC appeers to be well equipped
41lth audio visual materials which should essist the students in
the Blolog: Block tremendously in understandinz .hs zeterisal
presznted in cless, The calliber of Four tutors and ithe attention
and supervislon givon them by the partlcipating faculty to insure
that they ‘mpart the very best to students is.most complemsntary,

1sit with Dr. Carmichael wes simply stimuisting .ad
The ensergy and time that he devotes to the tcoal
1 insure its continusd success,
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lology 124 Block 13 most advantegeous, There was
mind that they are recsivinz not only uniform bub
2%1lcal and practlical experience frcm thls courss,
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WY Appendix V (continuec,

My only suggsstlon would be the incorporation of more natlve
materials in the laborstory aspect of the course, It 1s my
belief that by so doing youd may provide a better handle on
the fourth courss objsctive listed in the courss syllabus.
This can bs achleved very easlly, as we discussed 1t durlng
my vieit. Again, as I indicated to you, pleass feel free to

call on me for any suggestions in carrylng out this phase of
your program.

My opinion on Blology 124 is that this prosram 1is well
orchestratsd and particlpating faculty members eare well 1n
tune with each other. You ars dolng & fantastic Job at Xavler
in training students 1in baslic principles of Blclogy and the
results, I am sure, will ©bs obvious in years to coms.

Sincserely,

/g._‘ v /Zz//v

John Ruffin, Ph.D.
Professor of Blology




by Dr. T. L. Brown and copy

Appendix VI--Schedule of Visit
consuitant to Chemistry Departmant

of his report as

Xavier University of Louisiana

NEW ORLEANS. LOUISIANA 70125, TELEPHONE 204 e Ui11

Schedule for Dr. T. L. Brown, Ccnsultant for

the Chemistry Department under XU's CAUSE Grant

Monday, March 6
9:00- 9:15 Meet Ryan, Robinson, Carmichael Cheﬁistry Building
9:15- G:45 Meet remainder of Chemistry Faculty . Chemistry Building
§:45-12:00 Review General Chemistry Materials Despinasse koow
12:00- 2:00 Lunch |
2:00- =:C0 Reiew Ceneral Chemistry Materials Jdespinasse Room
7:0C0- S:20 Oinner with Ryan, Carmichael, & others

Tuesday, March 7
9:00- 9:30 Meat with Deans Dean's Office
©:30-170:30 Visit General Chemistry Orill MSL
15:30-12:00 ~ Comnlete Review of Materials MSL
12:00- " :CC Lunch
1:00- Z:CC Arizien Renort Media Center

Sr. 3rown is Professor of Inorganic Chemistry at the University of I1iincis at
. ~ AT , PR -0 U . .
Crhana-Champaign.  He2 is the autnor of the te«tbock currently ceing used 1n
General {nemostry.

ERIC

Aruitoxt provided by Eic:
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Appendix VI {continued)
Evaluation of General Chemistry Course

at Xavier University of Louisiana

During a two-day visit in March, 1978, I was able to
observe the operation of the general, chemistry program at
¥avier University. The following are offered by way of -
summaries of obscrvations, judgments regarding effectiveness,
and so forth, and suggestions for change where these seem

appropriate.

1. Extent of Coverage

The amount of material treated in the full year-long pro-
gram 1is édequate. The balance between Chem 101 and .-Chem 102,
the first- and second-semester courses, respectively, seams a
lit=le light on the Chem 101 side. However, +this is no doubt
due in part to the need for a unit.on the use of a calculator,
and the need for some math review at the beginning of the course.

The coverage in the second semest=r is adequate. Thes ab-
sence of a module dealing explicitly with organic or biochemistry
is understandable in light of the fact that most of the students
are scheduled to take organic chemistry as a later course. Over-
all, the vear-long seguence seems a bit light on descriptive
chemistry. I would suggest that the optional module X include
only chapters dealing with descriptive materials. This would
mean deleting 98, on Molecular Orbitals.

As a general comment, I would say that the tctal content is
comparable to that in the gJeneral chemistry course offered in
other colleges and universities. For example, the sequence and
scheduling cf chapters is not far different from that at Tulane
University, where the same textbook is employz=d in the general

chemistry course.

2. Learning Strategies
I was not able *o observe z lecture. The structure and
scheduling of

the lectures seems appropriate in relation to
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Appendix VI (continued)

Evaluation cf General Chemistry Course
at Xavier University of Louisiana Page 2

-

The drill section I observed seemed to go gquite well., I
saw extensive discussion between students, and between students
and Learning Assistants (LA) or senior faculty. The transfer
of error-free information from learning assistants to studerts
is controlled to an extent by providing the LA's with a com-
pleted workbcok. Still, some range of judgment is required to
properly grade tests. Without question the LA's can benefit
from the responsibility. In general, the strategy of employing
students to help teach students seems guite effective.

The Handbook is well-written. It contains a thorough,
clear description of the course structure, grading system,
and rules of course operation. Each mcdule is represented by

a detailed list of learning goals keved to the text. The

sample problems are keyed to the learning goals. This is an

effective means for ensuring that students can evaluate their
own ability to attain a particular learning goal. It would

be desirable in addition to carry the student one stage beyond

t

his, by exposure %o problen material which is not specifically

}-

dentified in relatzion to a particular learning goal, or in
hi

which more than one learning goal is embodied in a particular

crchblem. However, it must be recognized that only a fraction

of the students would be able to handle this higher level of
material; it needs to be provided as enrichment rather than

essential course content.

The tape programs seem to be moderately popular. It is
difficult to assess their effective Theyv probably are
of help to students with reading diffimulizies. With T-e

~tutorial materials samply
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Appendix VI (continued)

Evaluation of Genera_ Chemistry Course
at Xavier University of Louisiana Page 3

3. Faculty, Teaching Personnel

The féculty are able and enthusiactic. The considerzble
success of the program is clearly due to the extensive in-
vestment in time made by the faculty, particularly Dr. J. W.
Carmichael.

Use of the moré advanced unc¢ergraduates as resource pPersons
seems to be a successful strategy. However, the competition
for the Learning Assistants‘ time between their own course

‘work and their teaching schedules does apparently create problems

at times.

4. Facilities

The physical facilities available for the program are gquite
inadeguate. The Modular Learning Center is presently in very
small gquarters in an old "temporary" »uilding. However, the
persons involved in the program have worked very successfully
within the scope of the available facilities, and are operating

a very successful progran.

—

5. Lab Facilities and Course Wor':

The lab facilitiecs for general chemistry located in the
pharmacy buvilding are guite satisfactory for lab work, aside
from a shortage of hoods. I was unable to evaluate the lab
program its=21f, but there is clearly a strong faculty commit-

ment to developmental work in this area.

5. Studenp Attit-des

Discussions with several students currently enrolled in
both Chem 101 and Chem 102 have given me a reasonably gocd
basis on which t0 a. sess student attitudes. I was guite im-

pressed with the high student norale and generally very positive

atti-ude toward the chemiscry course. The students feel that

thev can learn chemistry, =he- defici-nzies in their backgrounds

can be overcom:. Many of em seem willing to work hard to do
O - B
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Appendix VI {continued)

Evaluaticn of General Chemistry Course
at Xavier University of Louisiana Page

well in the chem courses. These attitudes are engendered in
large part by the eviden* enthusiasm and dedication <f the
1

faculty, and extensive faculty-student contact.

7. General Recommendations

The program as it now operates is clearly guite successful
in producing a larger number of students better preparec¢ tc go
‘on past general chemistry with their science education. Aside
from the particular strategies emp_oyed, thé success of the
g

pregram suggests that extensive faculty-student contact in a
isarning environment which the student perceives as responsive
and sympathetic can produce important improvements in learning
raze. = However, it requires an extensive ccmmitment of time
and enexrgy on the part of apble teachers.

It seems clear tha*t keeping up wit: the schedule is 2
major factor in achieving success in the course. A student
may fail to keep up simply because of an incapacity te meet
tha demands of all his/her courses. On the other hand, a
student might fall behind bescause of poor time management,
or with the mistaken supposition that catching up will not
be difficult. It would be useful, I think, to lock fcr
additional, more formal wavs to encourage and rotivate stu-
dents that sho ' signs of falling kehind. Perhaps . me kind
of "buddy" system, involving temporary assignment of an LA

.
[

= specific student, would helip.

(@]

(s~

[



Appendix VII--Schedule of Visit
Whimbey as

& Copy of report of Or. Arthur
consultant to Chemistry Depaitment

Yty

Xavier University of Louisiana

N/ ORLEANS, LOUISIANA 70:25, TELEPHONE 504/486-7411

Schedule for Dr. Arthur~ Whimbey, Consultan: for

the Chemistry Department under XU's CAUSE Grant

Tuesday, Jdarch 13, 157§

-

1:00 - 2:00 p.m. Dr. Ryan & Dr. Carmichsel Chemistry 2uiiding
2:00 - 5:00 p.m. Visit General Chemistry Drill
with Sr. Joanne Bauer Chem®stry Building

Aednesday, March 14

11:60 - 12:0C p.m. CAUSE Zommittee & Chemistry
Faculty Chemistry Building

Thursday, March 20

1:00 - 5:0C p.m. Followdp discussions with
or. Ryan, Dr. Carmichae?,
% other faculty teachirg
General Chemistry Chemistry Building

Report Due: May 15, 1979

Dr. Wnimbey is the autror cf Intelligence Can be Taught pubiished by Innovative
Sciences, stanford. Connec’icutt, as well as 2 .nuroer of pertinent articles. He
was choser as a consultant for CAUSE because ¢t the attached article describing
ways ¢t mcdifyirg PSL courses to make them more accessihliz to deve’opmental
"students. The article was published in The Journal of Developmental and Ramedial
Education, VYolume 2, MNumber Z.
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Lmmangs 11 Taoatineed)
Svzluztion T0F Chemistry 101-102 2% Yevier University In YNew Orleans
Zvaluainr: ArThur Whimtey Spring 1979
Jersens responsidle for designing arnl conducting ths course.
% Carmichael, Dept. of Chemisiry, Xavier Univ.
Yery Arme Ryan, Jept. of Chemistry, Xavier Univ.
CrhemisTry 101-102 at Xavier Ur_.ersiiy is conducte: in 2 medified
FST Tormat. The modifications have been inireduced o meet “he needs
*T <he educatlionally dusadvantaged siudenis who form a significar.. vercent
s e population (primarily mineriiy) served by Xavier.
T mmmre oy h ~ £ 4+ o d i nal - aAvAn -Eal
rough several years ¢f teaching and educationzl —esearch. lar
micnzzl and Ryan hav~ identified both the strengths cf PSI fer educa-
Tlonally disadvantaged students, but also special problems of such
sTulents wnich 2all for modifications of standard PSI. These obser-

z 1 confirmed by other educatec—s in various
zzzdemic disciplines (Cross, 1$76; Whimbey. Zcylan & Burke, 1979).
Thne srecizl prodlems include: 1. The procrasiination problem: 2. D
Tl ltizs In reading and inderendent learmirI; 3. Math deficiencies
~. L-oc%x of lavoratory experiznce; 5. Lack of problem-solving skills
arc Tormal rzz2soning.

Course laterizls

- zne: istrv: The Central Science, 3Brown and L._ray.

z seneral Chemistrv Handbook, Carmichzel and Ryzan

R ~gznic Chemistry Molecular Models

- ~.2lo Tapes %o supplement the text and lectures, and to prepare
stucents for tue laboratory activities. Some produced by r-ofe
varrlcnael, others purchased.

3 Calcul tors with logs, sines ard scientific notation available
students to use,

¢
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P
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5. Stzndard chemistry laboratory ecuipment.

7 Computer?? -
Zourse Strucgture

. Two I-hour lescTures per weskX.

2. . nou gnitive therapy-oriented drill per week

3. r Plagetian-oriented laberziory per week.

ne senerzl Chemistry Tutorizl Direcior providing
individual =zssis*ance a2s needed.

w -
Course ormat*

The "HandbookX"” by Carmichael and Ryan, composed of lecture/tex:
sdules and lzborateory mcdules, plays a central role in the course.
Lzcture/Text m iles contain clearly written objectives, assignmenzs
in the texttooX, sample problems znd other learning activities. 1In
nierviews. studenis reported they dicd take the time <%z read the

Vo -~

ortjectives They szid the obJectives and sample rroblemr showed them

[T

k) ] 3 Y 3

exactly wrat they. would Zlearm in each moduie.

The labcratory modules, which alternate with the lecture/“ext nmcdules
must be completed by students before they begin the corresponding
2b experiments. These modules prepare students *o conduct the

experiments effectively and with understanding.

whnen asked adout the textboox by Brown and Lemay. stulents reported

-

ge they IZound it satisfactory. Many‘said they
¢id at times need additional explanations and then t1 .ned to trh= zudio

z2es produczad by professor Carmichae%gwn-C“ were avrs leble at Xavier's
Altermnate P=ths Learning Cente-. All students expre.sed strong
satisfaction with the tapes.

although scheduled lectures are not 2 part of sta dard P3I, lectures

nave Dbeen retained in this course to offer sStudents an additionzl
source fcr learning as well as 2 gﬁiding'and vacing device; and while
attendence is not required, records show 50% attendence at lectures.

(-

-~ ¥
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ences always Drececde il

AN)

is generally

180-200 students tzr semester, drill sessions are limi<sd %o oniv 25
students and staffed with zn instructor and one or tTwo aavanced
students czlled "learning assistants." Studenis are encouraged %o

prepare for guizzes before coming to the drills and ar

assistant for scoring. As is standard in PSI, the stu

© T0 enszz2ze " acdditional study and then tzx
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therapy” tutoring rather than "show-and-tell” tutoring
“ =it

;ust give answers or demonsirate the way z problem ca

They nelp students f_ad answers for themselives. This
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auie of Yisit and Report Trom Dr. Soiomon Czarfunkel, Consulfant
ia thematics Depar ;menb.

VAY 8 - 9, 1978

HEDULE FOR DR. SOLCuON GARFUNXEL

CONSULTANT rOR THE MATHEMATICS PORTION
OF XAVIER'S NSF - CAUSE GRANT PROJECT

Moy 3. 1ET8 MONDAY

9:00 - ©:30 Pick up at Bourbon-COrleans and ride t¢ Xavier

£:30 - 11:00 Mleet with Mr. Jones and Yathematics Facul 'y
Tndividuals

112:080 - 12:00 View of Campus

12:00 - 1:30 unch

1:30 - 2:00 Yieet with Sr. #iriam Francis

2:02 ~ 2:30 Meet with Sr. Rosemarie

2:30 - 3:00 lee~ ~—ith Dr. Carmicinasl

VMay O, 1978 TUESDAY

. $:00 - 9:30 same as Monday
¢:30 - 12.30 Ma~hematics Group Facultiy Meeting
12:30 - 1220 Mr. Jones and Dr. Irlbeck

-
[R)
(@
(@
t
)l

::30 Lunch

:00 Free time for Dr. Garfunkel to write sketch
of repcr*

vt
(O8]
o
}
[$]]

Dr. Solomon Garfunkel
Department of Mathematics
University of Connecticut
Storrs, CT (3268
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. aoooTonlT oToemnomo Fave witho the Taculty and stall et
zvizr Univozsity studying tnelr ‘esic methematics offering, I was
Ifuring et inu :5;? to sreav wWitn the maineamatics lerariment a7 2 wWnole
22 w21l 2z With memhers of the conruter e*é? deyartaent, clemisircr
=t ocaneoand aininlztratisn, dhile my zveciilce charye was o evaluztle

C3{rre-calculus), I fzel tha*t .nis can

sath L0
————————e
Cvarall, I fael that a yeoman,s job has Se»:n done in the preraration

27 the materials for this courss, The study guldes are clearly writien

three credls course for the Adesigned audience, 7T -~ most natv =zl sclution

ec*, I woul?d thersfcre like ic make the following interim suggesiions:
©,  Treate two itrac¥%s in Math 107, ore for those goinz inioc 173 and o ne for
trcse not contlnuling,

2. ror trnoze students in the iC
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ule of Visit

=4 and Report from Dr. Raymond
gn71r Consuizant

to Mathematics Denartmant

; o 7 ' £ S
Xavier University of Louisiana
NEW ORLEANS, LOUISIAIA 70125, TELEPHONE 504/486-7411

Schedule for Consultation
with

Dr. Ra7nond Cocughlin
Department of Mathematics
~mple University
Ph_ladelphl“, Pernnsylvania

'l

9:00 M-, L. Ww. Jones Mercedes Hall
9:30 Dr. Norman C. Francis President s Cflice
with Physics consultant
Dr. Jack Lochrhead
10:00 Mr». Jones - Mercedes Hall
Or. Esther Tontova
Mr. William Bany
11:00 Mr. Winstcu Brown APLC
12:00 LUNCH
1:060 Joint staif moeeting Faculzty Meeting fnonm
dathematics & Physics
and Cause committee
2:00 Mr, Tmnec and other Mercedes Ekall
Mathematics faculty
. cidov, Ap.oil 20, 1999
5:00 Mr. Jones
2: 20 Sr. Miriam rfrancis Qui - Dean's Cifice
Sr. M. Veronica Drawe
15000 Muathema® .S Faculty Mercedes tiall
11850 LUNC
1:090 Consultant's Heport Morcedes
340 *2LC Dedication 2PLC
O ' .

erlc | i

Aruitoxt provided by Eic:



Mppendix 11X (continued)

Censuitant Report
tvziuation of the Mathematics

Component of the CAUSE Project

Y

at
Xavier University

of Louisiana

rezaved by: Raymond Ccughlin
-epartment of Mathematics
Tempie Univzrsity

Philadelphia, Pa.

o i1
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Anpencix IX [continued)

u>

Quring the two dey visit tc Xavier Univarsity of Louisiaﬁa on Aprit 1%th
and 20th I interacted with the faculty cf the departments of Mathematics, Ziology.
Physics and Chemistry. I was asked io concern myseif mainly with the caiculus.
sequence offered by the Mathematics Department. In additicn, any comments or
suggestions that I could make about other aspects of the Mathematics program.
especially the pre-calculus segment, would be welcome.
Before I get into the meat o7 this report, I find it necessary to comment
on the faculty at Xavier University. I was greeted by Bill Jones on Thursday
morning and my first meeting was with [-. Norman C. Francis, President of
Xavier Unjversi:y. Soon after I met with other members of the Matnematics
faculty and then a rourd tabie discussion with imost of the faculty from the
four departments. I founc a2 genuinel; warm and friendly atmosphere. I found
2 resourceful, dedicated and mission-oriented group of teachers. The faculty works
well together, they define goals. implement strategies, and us2 a nighly develszed
sense of cohesiveness to insure thejr students get an outstanding education. I
was very impressad with the President and his faculty.

Many of the recommendaticns that I will make will require 2 great deal of
z%far~ to implement. [ feel confident that fhe faculty can do an outstanding
job becausa they nave alraady demonstrated their dedication to teaching and
presevérence. I urge the administration of Xavier University to support their
faculty in these endeavors with inducements such as released time. The "ong range
benefits wili b2 bountiful.

The Mathematics Department has decided tc implement a novel approach tc the
c27hing 0% calculus. Of aporoximately 125 students taking the first szmester,
oniy abcut 25 are physical science majors who are resuirec to take the second
and third semesters. The remaining 10C students are required to take only the

Q

ERIC S
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Apoendix IX (continued)
one semester course. Xavier has deciced to use & survey of calculus text
designed for a one-semester course, in the first semester. They will then use a

classical caicu

s

-4

A
~ i

[$}]

us text, designed hree-semester course, in the remaining
w0 semesters
I feel this approach is not only pedagogica 1y sound,but, because of Xavier's

reat advantage over the traditional

uy

clientele, it offers the bulk of their students a
two tract system where the students would be separated at the outset. Let me refer
to those taking a cne semester course as the nca-science majors, ever theugh I
recognize that some of them mejor in the natural sciences. These students gain
Y{ttie b taking 2 one semester course 1T the text used is a classical one. On

the other hand, the survey of calcuius texts are specificaily designed tc meet
thedir needs. Thus the non-science majors benefit from this appreach. The only
possible disadvantage, then, would be for the science mejors in the Tivst semester
in which, it may be argued, they get a less ricorous treatment cf czlcuius. While

this may ring somewhat true, it is far outweighed by the fact that the science majoe

s

will get an overall viaw of calculus in the £iyst semester., There is plenty of time
T the next two semesters to initiate the student to the more rigorous aspects of
the subject. I strongly feel that the survey of caiculus in the first semester
will help even the prospective mathematics major understand what calculus is all
about, what types of problems it solvas and where it fits in the total fabric of
science. Rather than covering just the derivative in depth in the first semester,

-

Xavier's students will encounter both the derivative and the integral as well as
some of tneir applicaticns. In the next two semesiers when these topics are
revisited,_with their meaning and usefulness firmly intronched, there is time
enough to train the ctudents' minds in the rigorous methcdolegy of mathematics.
Another side of the 1iss ~e--ers or the type of student that Xavier educetes.

Often the student comes 0 the coiculus course less prepared than his counterpart

at some other universities. Tnis is in part due to Xavier's laud:tory missicn cf
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Aopeacin X (continued) -3 -

instiucting and training many inner-city young people. I feel that the survey

of calculus course in the first semester of the calculius sequence will De 2

h

1 buffer for these lass prepared students.

netTicia

i
ct

D

The key issue of this repert centers on the instructional techniques used
by the Mathematics Department in teaching calcuius using this novel approach.
I would recommend that the faculty list their short term and long term geals cf
the calculus sequence. By short term I mean the goals that the students can
reasonzbly attain by the end of the sequence {both cne semester and three SEmesfer
goals). Trnis exercise has been virtually compieted by the faculty ii their
writing of the calculus handbook. I saw a rough draft of this document. I wiula
suggest that some applications be added to the handbook as well as a more thorough
description of the types of final exams that might be adminisfered.

-

ne lor- term goals are also important. I mezn long term in the sense 0F

M
fu

abilities retained zfter =z number of years. I think these ciffg" from short term

s in that orne would not expect & senicr who took 2 one semester calculus course
in the freshman vear to pass the final exam three years later. What abilities

do vou want the student to exhibit, say, three years after the course? Once these

ong term goals are defined one graphically sees the difference between & survey

cf caiculus 3¢ a ciessical cajculus course. In short, the Tacuity must have

One theme that one might center cne's attention on in corder to differentiate
Setween the two types of long range goals would be: the science major must master
the technigues of calculus and retain them for further course work but the non-
science major would be reguired tc understand why, hcow and where others utiliize

those techniques.
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A~~andix 1¥ {continued)

Xavier's faculty is certainly well equipped =C assemble

8]
[¥9]
O
[&]
o
—a
o
tn
ct
o
-h
[¥4)
a)
3
ct

:nd long range gcals, but to shed further Tight on what I am suggesting, 12t me

armesent a brief, initial description.
Survey course {(one semester) Classical 'tares semesters)
, 3 X 3 3 1/2
short term graph y = x"=x, ¥ = —% vExT-x, v = (xT-x)
T1-%"
2x 7-&2
y = e . v =2 5. -
long term Se able to read a journal solve st and 2rc order
article using ist and 2nd . differential equations
order differential equaticns
he able to read a text in a salve extremal probiers Tor
meth related field, such as “unctions of several variabies.

econometrics which utilizes
extremal techniques for
“inc=ions of several variable

3y their very nature, the icng tem goais will ze waguer in content, less
concrete in presentation. he purpose for going through this exercise is tc accueint

he .structors with the difference between the classicel caiculus course and th

ot

survey ccurse. Once that difference is estabiished, toaching technigues and

ct

wm
-
wn

strategias can be discussed and agreecd upon. I think thi necessary because

shis will be & new course “or most of Yavier's professors. In order to coocrdinate

she many sec..ons that will be taught, each instructor must have a clear idea of
s of the course. This will insure uniformity of pedagogical approaches.
Once the goals are establishec, the faculty is in a cood position tc discuss
teacning strategies. for examplie, the following questions must have concrele
answers: How much class time will be devoted to applications, prcofs, nemework

orcblems,

7]

nd each section in the syllabus? How much outside reading will be
assigned anc/or recommended? Will a term paper cn one or more of (-2 azplications

o

(14
fv
wn
wn
—t
u
s |
[{]
.
~J

Will the science majors be urged to do extra credit? W11 exams be
jofe]
o)

v
H
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Appendix XI {continued)

ny

On April 1% and 20 I visited Xavier Universiity and met with three
members of the Physics Department as well as most of the CAUSE staff.
Harold Vincent is responsible for the Physics component of the
CAUSE project; +this report focuses cn the work that he has done. My obser-
vations are based on discuséion. ith Professor Vincent and on the workbook
ne has writien to accompany Physics 201-202; scheduling problems prevented
me fraom visiting 202 classes. I did, however, sttend an undergreduate
seminar. I was impressed with the serious attitudes of the students and
ith the rapport they had with the Physics feculty.

3 ~ . el o Y ~al o~
in the gore courses wiin Tne 0al If

o

maximiz

3 -] 3 -3 vy S = .- 2 [aal Ia) e 1Y 1
canurses ané reducinz the number of non-essentlal topics. .ne 201-202 workbeok

bl -3~ - bl ~ -r 1 Y =
~2<lects this -mphasis on tasics essentlal to later course wWorx. . netheless

. . wn : - ~
continued TrpRlng SO tnat wmore +ime is svailable Tor the toughest topics.
M. Y

Two areas whnere it may be possible to reduce the coverage are ihe Mechanicel

Properties of Matiter and rc-ational motion. I am skentical of the ability

of mos+ first vear students to atsord much in those aress- cerefull ccordination
. < - - ek . an, S
with <he cremistry course may allow for edditional prpging In AinSioc Theory

and Thermcdynamics.

-~ : . N - - .. - e e tan . N ez
The course exams 1nCLuce DoLn short answer or m..tlnle cholce questlons

recuire a sopnisticated undersianding of physics and stress areas wWne stucdents
Svaqyuens iy nave serisus AllTloulir. T encourare She continuing 2mnhasis Cn

such muestlone tecause —hew nelp Doth Tasulty and students recognlie nCW mulh
ahvsies 13 really beins leazrned in contrast Lo the rote learning o7 rules.
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Appendix XI (continued)

Questions of this tvpe shculd also be included amens the sample prozl

which currently con*ain conly calculational problems.

The 201-202 labtoratories are good traditionzl exercises. Tt

distinct advaniage over many more modern laboratories in that they

equipment which the students can readily understand. One laberatory- the

simple pendulum- uses the learning crcle format emphasized in Xavier's SOAR

would like to see more of the laboratories redesigned to fit this

13
1
S
Q
3
el
¥
-

“ormat. However, the change shculd be done gradually; it usuelly takes several

attempts to tune a learning cycle lab to £it the level of student.

The workbook contains a few typographicsl errors and section hes
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Friday. March 23

43.

52.

53.

22

1 PM-2 PM

LOC! Project Symposium—Review of Selected NSF LOC! Projects.
! Atlanta Hilton Hotel
Thomaeas Jellerson Room
Presider: Martha T Hatcher, Professor of Biole;y, Ganesville Jurior
College. Ceorgia.

LOC! Project Symposium-—Review of Selected NSF LOC! Projec!s.
Allants Hiton Hotef
Counci! Room
Presider. Dorothy Brock. Asscciate Professor of Biolc~y. Northern
Georgia College. Dehlonega.

2:10 PM.3:10 PM

LOCI Preject Symposium—Review o! Selected NSF LOC! Projects.
Atlznta Hiiton Hotel
Thomas Jellerson Room
Presicer; Rebtecc: A Halyard. Asscciate Professor, Biology, Clayton
Junior College, Atlanta, Georgia.

LOCI Project Symposium—Review o! Selected NSF LOC! Projects.
Atlanta Hilfon Hotel
Council Room
Presicer: Dorothy Brock, Asscciate Professer of Biology, Northern
Georgia Coliege. Dehlonega.

1 PM-2 PM

CAUSE Project Symposicm—Review of Selecied NSF CAUSE Profects.

Atlanta Hilton Hole!

John Adams Room

Presicar: Harry Prince Allen, Associale Prolessor of Mathematlcs,
Chio State Universily, Columbus.

Highlights of the Science Learming Center at the University of Texas
at Arlington.

Presenter: Ann Benham, Associate Directer, Science Learning Center,
University of Texas. Arlinglon,

Multi-Pathway Learning.

Presenter: Jacgueline T. Hunter, Instructor, College of Aris and Sci-
ences. Xavier University New Orfecis, Louisiana.

improvement of Science !nstruction and Development of Evaluation
Procedures.

Presenter: Philip John Arnholt, Assistan! Professcr, Concordia Col-
lege. Milwaukee, Wisconsin. :

Complementary Concept Moduies for Mathematics, Chemistry, Biology
and Physics. '

Presenter: Eldon L. Miller, Chairman, Department of Niathematics,
University of Mississippi, University.
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ion of Program from CAUSE Dissemination Workshop indicating
ntation by Or. Carmichael concerning XU's CAUSE Grant
I

YE ASSISTANCE TO SCIENCE EDUCATION (CAUSE)
FORMATION EXCHANGE SEMINAR =

iN
- PRGGRAM -
{A11 sessions and meais will be in the Jan- S. McKimmeon Center)

Monday, August 6, 1979

11:00 am - 12 Noon CIES Registraticn

12 Noon - 1:00 pm tunch

1:00 pm - 1:10 pm Weicome and Seminar Admi-istrative
Procedures

- Denis Jackson, Project Director
N.C. State University

7:10 om - 1:15 om Introduction of NSF staff
- Richard W. West, Program Director
CAUSE
7:1%8 omo- 1:20 om Scheduie of tvents
- Lawrence H. Oiiver, Program Menager
CAUSE
1:20 pm o~ 1:40 om Yistorical Overview of CAUSE and
Purpose of Seminzr
- Richard W. MWest
T-&C om - 1:58 pm Science Education at NSF
- Marjorie Gardner, Division Director
Science Fduca*on Rescurces
Imorovement (SERI)
T:55 oo~ 2:00 pm Seminar Evaluation
- Judith B. Erickson, SczRI
2:2C pm -~ 3:00 om
Sessiocn 2-1 Chairperson: Lawrence =. Cliver
Presanter: fvery J. Dennis, Sandhills Community Cc’lege
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U. of Southern Mississippi
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Report of Site Visit
To Xavier University

~ 7 touisiana CAUSE Projec:

Seztiezo ZL y, Chairman
Science Tducation
Southerr. Mississippi
MS 3¢4C°
LZUEnmTez sresaraticon
- izvzrcs Preparation
Sriza =~ omyoyvisit to Xavier University of Louisiana, Dr. J. W. Carmichael,

-~
-

S~ Tesisct Dirsctor, sent me copies of the original CAUSE propcsal and subsequent

~2maws=z an zne Mztheratics and Science Project. The project was for the deveiop-
mza- =7 : = T-i_Zesarimental improvement program for the entry-level courses in
c-tze-z z-- ~ztmemazics Tor science majors. The documents were studiec to provide
s .FTizizmT sackgrounc about the werk oroposed, to maximize the usefuiness of a 2-
<z or-siTzovisic
S~ Czrmichzel arranged an itenerery as follows:
Yorza Aoril 2]
.20 - 9:3C J. W. Carmichael University Guest house
S:IC0 -TC:Ct Sr. Veronica Drawe Administration 207
University Dean
TCiZ2 -7 0C J. W. Carmichael Guest House
LTI -1Z:338 CAUSE Committee Guest House
Jacqueline Hunter, Biology
Sr. Grace Mary, Biology
Bi11 Jones, Mathematics
Harold Vincent, Physics
Sr. Joanne Bauer, Chemistry
J. W. Carmichael, Chemistry
8711 Irlbeck, Math
T2:20 - 1:C0 Lunchn Faculty Dining Room
TeI0 - 2000 Chemistry: Sr. Joanne Baeur Guest rouse

Sarbara Wells, J. W. Carmichael
Sr. Carla, Chairman
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ENERAL BIOLOGY COORDINATOR

coordinator s expected to:

Srapare a day-by-day outline for the semester detailing the material %o
se covered each ciass meeting and provide & copy te gach instructor.

eat with the other teachers individuaily or in groups on 2 reguiar basis
+o coordinate the teaching and provide a forum for discussion of the content

of course, textbook, alternate pathways, etc.

Prepare in conjunction with the other teachevs 07 the courss & Comman finail
examination for the course.

1lect copies of each instructor's hour exams 2s well as & copy cT midterm
ades and final grades.

&s soon as possible after mid-term, compute 2 grade dist
cection as well as for the combined group. This grade d
show the percentage of students inaking at least a C 2

2 C. Also a student-attitude questionaire should be dis
sections and the results tabuiated.

hose making below
yibuted to all

ct ct

- the er¢ ¢ tha semester, collect a copy of class roll from each section’s
instructor containing name, Tinal exam score, (ptus standardized CLEP test
score. it a standardized test 1is given), and final course letter grade for
sach student. Each instructor is to submit class average on the final exam
(nlus standardized test, if any is given) and grade distribution for nis or
her section.

~

calculate over all average on final exam (pius average on éany standardized
vest given) and overall grade distribution. This data is to be recorded on
ste coordinator report form {see appendix) and placed in the departmental
£iles. This information to be recorded cn the department's master sheet in
the deparimental file.

~wzar hinders for workbooks and labcratory manuals (should be done by spring
sy the following year).

save corrections in the laboratory manual and the workbook.

net workbooks and laboratory manual to the printers and to the beokstera (send
=5 srinters by the end of the spring semestar).

2.+ the answers to the workbook gquestions in the APLC.

Csdav the Tist of alternate pathways as new matarials come in.
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Appenc®x XXIIL--Physics' Flans f |

Xavier University of Louisianc

NI ORLEANS. LOUISIANA 70125, TELEPHON

119

College of Art. and Scieaces

JW Cormichael, Director of NSF-CAUSE Pruject,
avier University of Louisiana

FROM: vapold A. Vincent, Physics/Pre-Engineering Depirtment
and CAUSE Committee Representative
DATE: January 23, 1980

Continuation of the Physics Portion of che CAUSE Pro

-
ecv

when the Xavier Uriversity CAUSE propcsa: of 1978 wes iritten, the Physics/

>ra-_ngineering Departient agreed 1o continue the prooosed program be,ond ihe
seri © “unded by the VSF. At the time that the piofect was fundec. a single
ulty member taught the Tecture classes directly «ffected by the projec™, and

ame serson and one otner were responsibie for the laboratory classes af-
4o W

+n the increase in the numbers of students enrolling in these courses
r:z, the increase in the number of class sec” “ons and faculty teaching
it is necessary to establish a written departmental pol-~=y on the contin-
o7 zhe physics component of the CAUSE project.

ot 1) The Department Chairman will designate, in tue spring

n semestar, course leaders who wiil be respc-siole for cc-
Znoroacn ordinating course activities and schedulas during the
following school year. One course leader will be ~ame’
for the lecture sections of Physics 201J-20 andg one for
+heir laboratory complements, Physics 2010-20L3.

Cach course leader is expected to:

prepare syllaci for th= courses

arrange a schedule (when) and plan (what is included)
for quizzes, tests, examinations, homework assignmants
and (laboratory) exercises. '

|Gy
[N

O
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Agpendix XXIID (continued)

(@]

meet with the teachers of the viricus sections indivi-
dualiy or in groups on & regular basis to coordinate
the teaching and provide a forum Tor discussion of
contemporary problems of the ccurses.
prepare, n conjunction with the teachers o
sections, a common finail examination.
) collect copies of the teachers’ cuizzes ancd tests anc
midterm and final grades.
As soon as cossible after midterm, compute 2 grade
distribution for each section zs well as for the Com-
bined group. The distribution snouid show the percent
0f studsnts making @ C or better and that o7 the stu-
dents making below a -. Also, & student attitude
ciestionnaire (already preparec, should be completed
hy students in all sections anc the resuits tabuiated
and distributed to the teachers.

the oth

(D

v

(B

(D

-h
E—

(]

ntegration of 1) In pre-hiring discussions, the Depariment Cnhairmzn will

ew Faculty intc describe *o the prospective faculty member the physics

Departmentz] comperent of che CAUSE project.

Systems 2" In iritial meetings with the newly nired faculty. the
departmer.t's CAUSE coordinator will srovide background
information on the development cof the general dhysics course,
and :he accomplishments to date.

2)  The new faculty member will be giver a Physics Manual sc
that ne/she will become familiar witn its content materiais.
An explanation of how the materials are used in the course
will be provided.

1) Special attention will be devoted tc ensuring that the new
facul*y member understands the obizctives and mechanics of
the Piagetian-basaed laboratory exercises.

5' The new faculty member will be given a tour of the ALt
Sathways Learning Center, with a discussion ¢f tutoring
comouter terminals, fiimstrips and tape cxssettes, 2
crading mac~ine.

i, Weekly meetings will be ralc by e
shysics course in order for ez T
‘s nappening in the variocus pa T
working, what appears not to oe wor <t
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Appendix X

Maintenance

and Revisions ¢

vT T T
AN O

- sics Manua:l

/
(<

O
v

ni

-
19

inued)

Srofessor Yincent will be responsible Tor revisicns of the
Snysics Manua:i. Additions, deletions and alterations
shouid be agread upon by department faculty and submitted
<o Prof. Yincent for inciusion in the manual.

= T
<
i

S
S

The Department Chairman will te responsibie for ordering
and having available (in the bookstore) on t,e first class
dzy of the fall semester the appropriate number OF manuais.

The Department Chairman will appoint an APLC coordinater,
who will ensure that the activities of the Fnysics area
are effectively and efficiently conducted. These incluce
selecting tutors, arranging the tutoring schedule, moni-
toring of tutoring activities, keeping current the 1ist
of ADLC learning materials, representing the department
on tne APLC Committee, selecting a student representative
on the APLC Committee, and other duties deemad necessary
sy the chairmen.
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ppendix AXIV {continued)

ITIVE SKILLS GRIENTID PS - o
IN GENERAL CHEMISTRY
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fopendix HXVI

nich nnetie |
Mary Ann -..yan. and Haz‘oa:’ Vincen:

T ARS, there nNas seen consderabie N
“

‘heory of inteliectu

ai development &..d
hing science ':n high scnoal anc
wson 1073 Lawson 1975 Be e
Las arncie descrives a Plagetian:
am. Projest SOAR {Stress O Ana:
for natwran neakh a"" mathematica!
T2 progren: was jomtly developed end
'3 :rmd;c‘e' by the Departments of Biology. Chemistry.
Uompuler \c 2rce. Marhemancs and Physics at Xavier

tCincCreas:? DT

f Lowsiana. its overali goai 3
2im and reduce attrition from science and maine:
Lrses anc consequently 1o increase the number
i ovaduates in these areas. The program s 2
4y of the University's primary instiutione!
ducational oppor‘-.un;:ies 10 blac:«' Ameri-
rsity of Louisiana is a small, predom:-

all
:2d in the anoroximaig geo:

piications

:h'eor-_;. ndivicduais Drogress
[ ntellectual development and
re capable of comprehending
L, Upon reaching the highest level
rancnal stage, does an

v otorstuns, absiract propertes and g-nerally 10 use
ancns wher ane does not dee
s thenry

nameancs 2.0 stente 2lula

Toammiioh
—asseil. Jaczueiine

st
- appears thal science and

—raeTa . PR
TUNIET, e 2T « .

[#2]

-ontent of mathenalics and :clence requires. by
nature, ‘ormal reesaring (Herren 1975, Zaur: 1676
then. makes it possible to Do ter under
complaint it

Piaget's theory
sra~4 what is meant by the common

‘aculivi that many students lack prodlem soiing sk
Further, a:cord'rg 1o Plaget. learning occurs,
vidual's bemng old of the detaled impiice:

sons o o idea. ':L" rather as the individu:l scneel

: 4 PR,
situancn. considers wnlallve =0l

qons sualuates their effectivaness. and then tries new

approaches wien the first cnes are Not successiui. it thus

mahematics instruction wouid
Seuer serve studenis who xﬁCL’ problem-soiving skils
: students 'with concrete proo-

n

wrganized so as to coniro:
lams and meaningful inguirtes befere moving 10 abstrac:
iceas. Furthermore. since degek zlso suggests that in-
dividuals capz-ie of formal thought revert to concreie

o“e‘an\"a‘ reasoning when encountering new mat

- would appear that 2ven tha formal thi nkers (supposeciy
“qose successfully compicung the courses) would also
sneft rom such an approach. ~o oswdy has verilled
conclusion (Sheehan 19701

A particulerly promising format suggesied {or us
teaching to promote intellectual developmentis 1h2 throe:
carc. ovele” consiting of exploranon, invention.
.-+-on (Karplus 1974} in the exnloration prese.
s allowed to interact with p. sical marerials

minimum of guidanse &¢ At new information

acgquired that does not “e existing menta,

smework. The siudent is not 10l _xactly what to oo~
+ bL’ eher is asked 1o investigate a particuiar problem
‘~ an open manner. In the invention phase. the student
auempis o anelyze the data gathered :n ihz previous

2 - instructor encnurages the student i organice

“my Cate. in form hupothesss. and 1o 190K (o7 InCon

ag an apportuniy for fhe stedent

thus provih

©, buld, destroy, and rebu I Teas ming pausd

nhatz, lurther expar wniel7n and analysis
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