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Foreword -

Volume XIV of- Chemistry in the Two-Year College includes
articles from the Regina and Houston meetings. We expressed ©
thanks to all who helped with these conferences in Volume XIII.
-The Regina meeting was under the co- chalrmanshlp of: Jans Diemer
and Graham Welch with Douglas Jardine as the Proceeding Editor.
The vice-chairman of the Southern Region was Edith Bartley,
who organized the Houston conference The Proceeding Editor_
was John Mitchell.

The Chairman of the 2YC for the year 1975 was Cecil Ham-
mond from Penn Valley Community College in Kansas City. The
first meeting of 1975 was on his home campus, where Cecil and
his staff were responsible for local arrangements. Henry
Pacheco from Penn Valley was the coordinator fer exhibits. We
must remembér this important area of each conference, since
this is our opportunity to see new books and apparatus on the
market. Our thanks goes to these industrial sponsors who sup-
port us with their membership and their exhibits.

Ralph Burns from East LLentral Junior College was the Mid-
west Region vice-chairman. He' included sessions on Chemistry
Related to Careers, Projects. of Two-Year College Instructors
-and Quality Programs in Chemistry. These were fine sessions
and Ralph did a fine job in"organizing the meeting.

Helping conduct the Concurrent Section meetings were

Bill Wyatt, -Alvin Blough, Bill Griffin,- Dorothy Schultz“wr““W““4

David Hittel, Jack Sosinsky, Fred Redmore and John Winkelman.
Editor of the Conference was Katherine Weissman. Kathy did a
grand job in collecting the papers and getting them to us.
This fine work is especially appreciated by the editors!

‘The Regional vice-chairman of the Eastein Region was
Mother M. Bohdonna from Manor Junior College. It was with her
leadership that special programs including '"Allied Health Pro-
grams Interface" and Special Techniques in Chemistry called -
"Chemical Education on the Move'" were developed.

Sister M. Jonathon was the exhibits coordinator and local
.arrangements- chairman. The conference secretaries were
Stephanie Levick and Michele Fischuk. Conference Editor was
Howard A. Ayer from Franklin Institute of Boston. He did a
beautiful job of gett1ng the papers to us also.

A1l

A —ef—us—wto bemefit— from Tiiese pdpers express our thanke
to all of these people who have given their time and energy to
make our conferences and journal possible.

b | . Jay & Ellen Bardole»
- Editors -
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/ \ . INNG"ATIVE TEACHING @ e
. The\ Learning Systems Approach to the Teaching of General Chemlstry |
| Rod Q'Connor ™ _; g

. Texas A § M University
College Statlon, Texas 77834 . !

Presented as a Quallty Porgram in Chemistry to

the Forth=Third Two-Year'College Chemistry Con- ’
ference, Penn Valley Communlty College, Kansas

City, Missouri, February 8, 1975.

at deal of attentlon has been- focused in recent
years on "Self-paced" instruction. While many of the ideas
of such programs are excellent, experience has revealed some °

problems?. The use of highly specific, '"small step", o{jec-
tives has oftien resulted in situations better descrlbed as
”tra1n1ng" than .as "learning". Many of the students in\first

year chemistry\ are not sufficiently experlenced or motivated —

" to™accept the ktesponsibility of true '"self-pacing". 'In ad-.
dition, much o \ the excitement of chemlstry has proved diffi-,
cult to impart gutside of ‘the framework of 4 "lecture" sit-
uation. These and other probI%ems are magnlfled with large
chemistry classes Since my own;experlence has b¥en primar-
ily with:large programs, ‘I \have Ppeen working for several-years
to improve the ins tructlonal format of su?h courses and the
Learning Systems Approach has evolved from Ehls work. Al-
though ,our. use of this system 1s geared. to Darge classes,

many aspects of the approach may prove usefuk in smaller pro-
grams as well. \ : \

a

The Leagnlng S)stems Approach is based on tw postuﬁafg;:

(1) Students will work most eff1c1ent1y when sup- -’
- plied w1th appropriate gu1de11nes for study.

(2) Students‘learn in d1fferent ways so that al-
ternatlve learning resounges are needed.

The study gu1de11nes provided include obJectlves sup-
pfﬁed in the text and supplemented or modified by the in-
structor, which-delineate clearly the kinds of things stu-
dents should learn or be able to do. The attempt is made to
frame these objectives in sufficient detail to direct the stu;
dent's study efforts without being so specific as to encourage”
the "tra1n1ng" mode. Exercises permit the student to prac-
tice in the areas indicated and Self-Tests then allow him
to evaluate his own progress and 1dent1fy .areas needing fur-

.

-~

VR

i

ther study or clarification from the 1nstructor. In addition

a study-pacing schedule is provided to help the student form

an efficient learning pattern and use of this schedule.is .

encouraged by regular homework assignments’ whlcﬁ may be turned
.in for credit. ,

There is no doubt that students do learn in different
ways. For some, the textbook alone is sufficient. Most, how-
‘ever, require additional resources. Our experience, and that
of many others, suggests that.the lecture, with all its re-
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puted shortcomings, 1is still the best single teaching: Wode for .
the needs of most .students. Our lectures attempt to clarify

‘the more difficul®t ¢oncept and problem sitdations, to illus-
trate chemical.ideas in a" framework of relevant applications,

and to’inject the "humanw element™ through classroom inter- T
action. In cases where lectures go beyond the textbook objec~.
tives, it is important to make available to students the state-
ments of added or modified objectives-and copies of lecture'-’
r6tes (or lecture tapes) so that their resodrces are not limi- -

-teéd by. their notetaking skills, whigh are rarely,well-developeq

in their first year courses. We encourage lecture’dttendance,

. but do not require it, since we want the student to have the
freedom to select the ledrning resources best sujted to his :
own Qecds@%ﬂMost of our students do.attend lectures. regularly “
‘and many-attend more than one section tb obtain alternative. 2t

. viewpoints on concepts’and problems. " We have available a

" ‘well-cquipped Autotutorial Center for students desiring a

more personalized learping pate than lectures provide or sup-
plementary study aids for special needs. -We stronély en-

courage students to ask questions in class and to sg¢ek spec-

i#1 help -when th&x;cndountér concepts or problems difficult, ~.
for them to graép.' To cnsure ‘that help-is available when- :
needed, our graduate assistants.keep regular office hours and

we provide a Professor-Tutorial program in which our senior
faculty voluntecr, scheduled times to visit with students

(30-35 different hours per week).” We also .hold weekly review/
discussion secssions in cv;qing ho for students desiring .
additional group-lcarning activities. Laboratory work offers

the kind of "hands-on' expcrience which has always Been one

of the morecimportant learning meodes in chemistry. _

_ The objecctives stated . in the teéxtbook xelate to cach. . °
unit of matcrialn\'Iﬁaour'programs we further differentiate. our
total objectives into:thrce categories: shott}range {those
that indicate comprchension of some rather limited topic as: .

"demonstrated by performance on the corresponding Unit Self-Test); -

"and long range (those that provide background and major idess
for exXtensive coverage of a number of topics). ’Short-range o
objectives' are usually not covered on EXAMS:  The specifica»

.tion of meddium-range and:long-range objecctives is_provided by
PRACTICE EXAMS and PRACTLCE COMPREHENSIVE (EINAL). EXAMS,  with
associated review outlines. . S oo T

Our experiecnce with the<Learning Systems Approach has been
good. Wé believe the evidence indicates that students arc

‘learning chemistry better and enjoying it a great dcal more than

~—omderTrorc—traditonat—p-ogrems—— Qur course presents a broag
spectrum of chemica’ scicnce and students somctimes--feel-that———
we are going a bit fast. With the reinforcement and Treview
applications jprovided by later Units, however, the egd result -
has proved generally satisfying to students and participating .~
faculty. We find that grades rTun relativedy high, but these

s.em to be justificd by performance levels in subscquent

‘courses. The Learning Systems _Approach requires a_consider-

- i
- i
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both by students and faculty,
a continuing evaluation and revision.
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and lrike any teach-
We believe

‘that® those who put forth this effort éan enJOy a rewardlng N
experlence in 1earn1ng
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John Hill .

Wisconsin

- " “University of Wisconsin

River Falls, 54022

Presented as a Quality.P;ogram in Chemiétry to
the Forty-Third ,Two-Year College Chemistry Con-

ference,
City,
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For ages there
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have been some who have predlcted d1re

The present apocalyptlc age is’

nothing new in human history, but it is perhaps unique in that

it follows upon. a period of almost unbridled optimism.
the 16th century to the middle of thes 20th,
.most opt1m1st1c way of 100k1ng at the world
that even science hds turned ™ sour,

tioners preach the darkest pessimism.
the apocalypse are,llste& in the table.
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The scientific establishment, winked at each other know-
ingly about fundamentalists like my-grandfather. The roundly
denounced Rachel Carson and Paul Ehrlich. But the MIT group.

* got their attention. Even the business community began to
listen.. Why? Probably because of the prestige of the insti-
tution (MIT), and-because of the expensive, sophisticated
instrumentation that they used to predict the cbvious: con-
tinued expansion is not possible on a finite planet.

, .Population has been growing at an exponential rate. The
*doubling-time for a population can be calculated using the
"Rule~of 70". Co ‘ AN

Doubling time (years) = 70 N

, , , growth rate (% per year)
At the current growth rate (1.8%), the doubling time. is 39
years. Will the.population qof planet Earth double by 20137
No way! '

,; The "Rule of 70" is derived from the first order rate
equation: : ' _ _ _kt
“log X .= log_‘,X0 57?6——“
" or \ .
‘ . . X _ kt .
, log_ o0 = 7,30 '

For doublinng = ZXO

Xkt ' .
log 0 .= 3730
.“ ' ZXO ; |
idg 0.5 = 55%6—
et ’ . ’
. .kt
0.301 = 35
. {693
T X

Change k from a fraction to percentxby multiplying by—lOO:
69.3 o 70 -
0, 0,

Rl

‘o . ‘e

Y X .

A most striking thing about exponential growth 1is that one goes
from half-full to full in one growth period (i.e., in one
growth period.) ,

TKe "Rule of 70" can also be applied to the growth of an
indusfry (e.g., electric power generation) or to the depletion
‘(increase in the use of) of a natural resource. If we double
our use of coal (for example)'every 25 years, we will go from
'a situation in which half oqur reserves are left to one in which
none are left in.25 yeaks That won't really happen, because



q

‘as»it gets scarcer, coal wi'l get more expensive. and our rate

of use will decline. The point is that growth can't go on for-
+ ever. : :
. For students who get hung up on mathematics, éven that
. " of simple division, exponential growth (or depletion) can be
demonstrated rather dramatically by burning a candle. Light
one, partiakly hidden, and ask the student how long it will
last. (Our fossil fuel reserves are partialdy hidden, leading.
to varying estimates of how long they will last). Now light
the candle -at ‘bath ends. How long will it burn? Obviously,

Repeat the process -- in your imagination -- until you have wt
billions of tiny candles. Show how rapidly these would burn
by throwing some lycopodium powder into a bunsen flame.
Whoosh! ! It's all gone.
One can also use the-candle-lycopodium demonstration to .
illustrate the effect on concentration on the rate of chemical
. reactions (see Instructor's Guide to Chemistry for Changing
. Times, 2nd edition,”p.-46).
The laws of thermodynamics have a good deal to say about
the end of things. The first ldw says that energy is conserved
in chemical reactions. .Energy can be changed from one’ form to
another. However, it is most important to note that some of
the energy in any such conversion always winds up as heat.
Consider the light bulb, a device for converting electrical
enérgy to light energy. Only 1-10% of the energy is act-
ually converted to light. The rest is waste heat. Maybe we
. ought to call them 'heat bulbs." . .
' The first law tells us that it's gonna get warm -- if

we continue to increase the use of energy. Ted Brown _
(Energy and the Environment, Charles E. Merrill Publishing Co.,
1971) estimates that the current rate of growth in energy use
‘(doubling timg'worldwidc,#Zﬁquarsl)mﬂg”will reach_our limit ..
in a couple of centuries. Local effects are already well
"documented and will be quite pronounced. by the year 2000.

The second law says that energy flows spontaneously from
hot to cold. “We can reverse the trend (that's what refriger-
ators are all about), but only at the cost of energy (the
clectric bill). That's what life, and science, aud civiliza-
tion arc all about. The second law tells us that we can win
some bottles, but in the end we will lose the war. It's gonna

-get mighty cold -- scveral billion. years from now. To put
it briefly, then the first law says we are going to 'make things:
warm in the ncar future, knowing full well (from the second
law) that the end of the universe will bg at some uniform low
temperature. ' .

The second law also states that there is a natural ten-
dency from order to disorder. Again, we can reverse this,
trend. Again, the cost is energy. Take a new deck of cards.

They are arranged in perfect order. Throw 'them out around the
room. .The cards can be put back in their former ordered state,
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but the cost is the expenditure of energy -- bending, stooping,
squatting, sorting. ' PR .- '
Alternatively, take a piece of copper. In nature, -there
used to be uncombined eiemental copper.. The copper atoms in
the metal are highly ordered. Dissolve the copper in nitric
acid. The copper atoms in solution are much less ordered. We
can order them again -- e.g., by passing electricity through
the solution, but it takes energy. Think how much mofe encrgy
it would take to get the copper back after I pour the solution
down the drain and ‘it goes .to near infinite dilution in, the
ocean. Then thinKk what we are doing with phosphates. Pollut-
ing lakes may be the least of our problems. ‘ ’

‘ There is still another natural law -- the law of diminish-
ing returns-- which derives from the second -law. It takes en-.
ergy to get energy. -There is a lot of potential oil in that
shale, but the cost 'of getting it out -- in terms of water,
environmental disruption, or even in terms of energy input --
may be more than it is worth. There is enough thorium in -Ver-’
mont granite to provide centuries of nuclear fuel. The only
trouble is the stuff is so dilute that it tak'es more energy
to concentrate it than we can get back out of it by fission.
‘'We are fast approaching the limits of diminishing returns with
several minerals. We had better keep it in mind as we Look
for new sources of materials and new sources of energy.

To avoid the apocalyptic end that many predict for us,
we must be mindful of physical and chemical laws. They will
undoubtedlv be more vital to our survival than governmental
laws. As teachers, we have the duty to provide our future
citizens with the unique insights that chemistry gives us
toward understanding,the natural world. To fail in that
duty mavy speed us on our way toward an apocalyptic end.

Individualized Instruction: A Learning Experience for the Teacher ...

‘ Graham Orpwood ’

St. Lawrence College of Applied Arts and Technology
: Kingston, Ontario

-

Presented to a Symposium on the 0ld and New Approach
to Chemical Education at the Fortieth Two-Year Col-

. lege Chemistry Conference, University of Saskatchawan,
Regina, Saskatchawan, June 6, 1974.

Course design has been said to be a process of optimisation
of students, teacher(s) and learning materials; and in ‘every
teaching” situation there -are these three unique elements at
least. Those of us who design courses are seeking for the en-
vironment where the teacher can cause the students to learn the
subject matter as effectively as possible. Because the elements
in a given situation are unique, the design or prescription
must also be unique. There are many pitfalls awaiting those who
ignore this fact.

An abundance of plans and pre-packaged methods are on dis-

"play on the educational supermarket shelf; audio-tutorial meth-
ods, PSI or Keller plan, IPI (individually prescribed instruc-
tion) and many others. All have well-documented description,
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some impressive- looklng results and a good following of devo-
tees. But herein lies a danger. Methods and course designs

are not necessarily transferable. Direct transfer of another's
1deas can turn out to be ‘both disillusioning and frustrating.
“Re-invention of the wheel is not always wrong :as some would have
us -think. A course des1gn is a very personal expression of
one's own creativity as a teacher.

"Having stated that, it may seen 1ncongruous that I should
pf@sume to discuss the experiences that I have had with indivi-
dualised instruction in Chemistry. However that is not so,
as I could “Have done nothing without the help and advice of
colleagues both at my own institution and elsewhere. But the

- "Orpwood plan' is not the iXeller plan' though it borrows frdm

it, nor do I commend it to you as the answer to your needs.
There may be some.ideas that arise, however, which will be use-
ful in shaping your own unique prescription.

- 'The course that I teach is one in General Chemistry for
first year students in Chemical and ‘Allied Health Technologies.
It is divided into modules or units, defined in terms of be-
havioural objeétives. The student must demonstrate mastery
of each unit before passing on to the next. On each unig

* there is a video-taped lecture and a.cassette with printed

worksheet "fof take-home study (these being duplicates of the
video-tape). The student also has a manual or study guide con-
taining the objectives in detail, ass1gnment details and hints
on how to proceed.

" The students have seven hours a week scheduled for classes
in Chemlstry and the teacher is in attendance during those
hours in the Independent Learning Centre, a part of the College
Resource Center, where there are carrels equipped with neces-
“sary equipment as well as seminar rooms and other normal Li-

course is a good motivator for student attendance. It does not,
of course,-preclude the use of the materials at .any othér time
that the Resource Centre is open (some 75 hours a week in term-
time, including weekends). ~ The activities during the scheduled
hours are very varied. Simultaneously there will be indivi-
dual tutorials, group discussions, tape-viewing and; note- taking.
Students will be writing tests, having them marked, writing
assignments or even receiving personal counselling. I have
_found that a teacher-student ratio of up to 1 to 30 is possible
on this basis. . We have not as yet used student proctors.

In terms of achievement, it can be said that the results
are reasonable encouraging. The 'pass rate'-has increased from
61.4% (the average of the past three years) to 73.0% and the
student comments were, in general, favourable. I do not want
to dwell on these figures except to note .that we are at least
as well off as we were with the traditignal system. It is in
the areca of the less easily Wweasurable achlevements that I. be-
.lieve that the greatest potential lies.

Individualisation has many potential- components’ to 'it.
Teaching has been described as 'providing the best possible”
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environment for learning' and for every unique student that
environment will be unique. Let us consider some of the ways
/7 in which this ideal_may be achieved, using individualized in--

structi ' o :
- e ‘ L . |
‘ /17 . Self-pacing: Students' abilities to pace themselves
//// vary considerably. Some-regard it as a challenge and get
' ahead. Others will make it to the end with encourage-
//' . ment and prodding. Still others, "as our experience has
shown, will procrastinate indefinitely unless rigid dead-
lines are given. The solution 'to this, it seems to me,:-
is to provide 'individualized-pressure'. B :

2. 'Learning style: Soma, students learn best in a lec-
ture class, some in sma groups, and some on their own.

. Using a variety of fiecHniques, we can both accommodate
an individual to his own style and introduce him to new
o.es. Teachers have traditionally been suspicious
of cooperative work, but frequently it may prove to be
the most effective. - : :

3. Learning materials: As many different materials as

is compatable with economic considerations should be

available to the student. The variations in preference

here are as varied as the styles referred to* ‘earlier.
e J .

4. Work habits: These are endrmpusly varied and it is
only by individual tutorials that an improvement can be
effected.

How does thls all affect the teacher? First, he is freed
from the normal tasks of conducting the class to do. what no

V”"“amount ©of audio-visual equipment can do. ‘He must be whatever
is needed to whoever needs him. He is a tutor and eincourager,’
helper and prodder, .stimulator and .guide. This requires a
special sense of commitment to the students as people.

Secondly, and I speak personally here, the teaching goals
can undergo some radical changes. One becomes less concerned
at the sole objective of teaching chemistry or whatever sub-
ject it may be, and begins to concentrate on other goals as
well. These include helping the student recognize his own

. responsibility for his own e¢ducation, to develop good work
habits, to work cooperatively with others.

It has been. said that the only worthwhile goals of an
educational institution are to enable students to recognize
what is worth learning and then how to learn it. It is my
belief that the use of Individualized Instructlon can help-
us move towards those goals.

O
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Modules and Me
. Penelope LeCouteur
) : Capilano College
' North Vancouver, British Columbla

- Presented to a Symposium on the O0ld and the New
Approach to Chemical Education at the Fortieth
Two-Year College Chemistwry Conference, University
of Saskatchawan, Regina, Saskatchawan, June 6, 1974.

The title of this paper sums up my feelings after spend-
ing the past year designing, writing and running a modularized

‘'SPL course at Capilano College. The college had originally

embarked on 3 self-paced-learning courses; sociology, politi-

‘cal science and chemistry. - The concept was one of Worklng in

teams, perhaps a very modified version of the teams \that pro- .
duced the British Open University courses. Consequently, over
a gyear ago, I startedﬁlooklng at the idea of an SPL course, ,
working with another instructor .who was an educational psychol-
ogist. After some iniatial planning and an overall review of
what was requlred it became obvious that the bulk of the work
of organizing and writing the course would fall to the chemlst--
me! So I finally ended up working on the course by myself but
consulting with others where there was a need. _
The course that I will be descrlblng to you is based on ,

‘some underlying principles or philosophies, some of which were

present when I started and ‘others of which became evident dur-
ing the opération of the course. Flrst - this SPL ‘course would
be an alternative to a-regular course and not its replacement.
Students will still have a choice as to whether to take a reg-
slar lecturc-tutorial type section of first year. chemistry or

“whether to elect to take chemistry by SPL:  The two modes of

instruction are not isolated systems. A student having trou-
ble in a regular section could switch to. SPL, an SPL student
could sit in on a regular section, a student who-wants to re-
main in a regular section, but was ékperiencing some diffi-
culties with a certain part of the course could get the SPL
modules for those parts. Flex1b11yty for students are the key
words.,
The second basic principle thét I followed when I designed
the course was that I tried not.to/ let the external requirements
of the college dictate the way " the¢ course would be structured.

By this I mean that I ignored.such'normal college conventions

as withdrawal deadlines, semester starting times, normal grad-
ing systems, registration procedures,. final exams, etc. In an
SPL course many of these tHlngs become meaningless--you can't
have a withdrawal date deadline if you are'committed to true
self paced 1earn1ng My idea was to come up with a course that
would be arranged in the best possible’way for student learn-
ing and then I'd fight the red tape battles. At this stage it
looks as if those battles won't occur, as our adm1n15trat1on is
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bein& most helpful'on these matterﬁ. Still I feel it is impor-
_tant hot to let the traditional procedures of the college pres-
"suré you into.not realizing the full possibilities .of a'new
mode of ‘instruction. o \ " L
~ My third basic principle is oneﬁthat'l had vaguely. thought
of before I started designing the course, but which becamé very.
obvious during the running of the course and this principle is,
that to be successful, any SPL course or ijndividual learning pac-
ket must be personal. From Wy (ddmittealy.limited) reading on
this subject, I understand that one of the problems with SPL
courses is a high drop out rate, often attributed to lack oi
personal contact between students and instructor. I think this
-need for personalization of a course is fairly self-evident .
and I also feel that it is this lack of personal -contact that
leads many instructors to doubt the.effectiveness of a modular-
ized, impersonal, self-instructional course. If you listen to
students talking, you hear such comments as "Herbie's compara-
tive literature course" and "Hannah's cell biology" --- stu-’
dents definitely relate the course to the instructor. I've .
been sent a number of published SPL modular courses and I'menot
interested in using them as such. No matter how well written,
they leave me &old --- they are impersonal or what's worse they '
try to be personal and fai] because that's a contradiction'in
- terms. . . ’ ‘ . -

So, the course I have produced is a very personal one be-
tween my students .and I,. and is effective for me in my college.
My. course, as such, .would not work for anyone else, but I feel
that it is arranged (designed) in such a way that other in-
structors could. adapt it for their courses with a minimum‘amount
of work. By a personal course, I mean that it is basically the
course that our college gives and makes references to-place,

things and people at Capilano. I have emphasized things that
I regard—as-important and explained theories my way and used
_problems that I-xegard as good ones. Other instructors at Cap-
7 ilano would not have much ddapting to-do), but would 'still find
... _it.necessary to changt some parts to make the course personal .
.. te" them. This personalization of the course means that- I have
“no intention of sending the modules to a publisher. As soon
‘as you do this; you would cut out all the personal ‘bits and
add other topics that could give the course wider applicability,
‘'and then you would end up with a course that was not what you
wanted and probably not what anyone else wanted. Also, once
.you have your modules committed to that form of print, you can't
,jepange anything and thus flexibility is. gone. :
~ This past academic year was ‘to be for preparation of the
‘ﬁodules, but I decided that I didn't want to run.a .self paced
"learning course unless'I had first tested the material in the
/modules,_so I had one section of first year chemistry which
/1 used as an experimental section. This section was NOT self-
. paced,--the students were expected to .kzep up with other sec:
“tions of fifst year chemistry. The class met once a week in
oitder to collect the next module, hand in problems, "and ask
"questions. If a particular module had been Vvery poor and/or
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'students wgre hav1ng trouble; I could then use that meet1ng
time to explain or do problems. ~ So the.course last year was. ' g
for testing the material in the modules and was_not designed

. . A4
for testing the concept of self -paced learning; although the

~ results of last year's test’ w111 effect the structure of next
year's true SPL course.

~_ °~ There were 20 modules; 10. for each semester of a 2 semes -
ter freshman chemistry. course. The main mode ‘of instruction

" was print, I did briefly consider tape as -a ma1n mode but
decided that it made more sense to stick to printmasmotherw1se
students would spend time making notes .from. tapes., One of the
main problems students-seem to have with chemistry is working
out what is really important--what are the very basic ideas- on

*¢ which other things hang. For example, much of eleémentary o

kinetics hinges on thé statement that "rate is proportional to
concentration”. I understand ‘that, and you understand that, -
~but students often do kinetics without really: realluxng that.
I think that I always empha51ze ‘the 1mportant basic issues but
il many cases students miss the main point in a whelter ¢f oth-
er emphasized facts.. So far, each module I put togetlier what

I _termed a mainsheet which set out what were the important ®
points of that module, Each module consisted of ‘5 parts:
‘Mainsheet ) ' ,
“Explanations = ). d -
Solved problems ) the total known as the Mespo system.
, Problems D R : Lo . :
Optional ) ” ' ' “

The mainsheet never gave details or explanatlons and was -
‘generally any one page, but it did direct the students to what -
they should be looking for in the Explanation part. The ex-
planations took a number of forms. Nine of the modules had

tapes that.I made, plus diagrams and charts that went along with
the tapes. One module included a video-tapes lecture on pH's
which students were expected to go and watch in the" college
media center. Other explanations included references to the
text book, my own written  explanations, copied explanations .
 from other sources, the occasional inclusion of a very 51mp1e
" experiment and use of a mddel kit included with the modules.
Once a student had gone through the explanations he ‘or she
would check back to the Mainsheet to make cure that everything v
- there was now understood. I suppose, if I used that sort of
language, I would classify the Mainsheet as. the behavioral ob-.
jectives of each module, as it told the students what they were

expected to know, understand and be able to apply from that mod-
ule. T
The 'S' and the 'P' of the Mespo system are Solved prob-

lem$ and Problems and are fairly self-explanatory. Detailed >
step-by-step solutions were given for the solved problems. Sol-
utions to the problems without answers were available after these L
problems had been attempted. As far as possible, both sorts of
problem sets were comprehensive, interesting and challenging.

.
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The final part of the Mespo system is the Optional material

-and is for the student just that - optiomal. While this material

was non-examination material’, 'I hoped that use of the Optional

‘section would increase a students' understanding and enjoyment

of ‘chemistry. Cdnsequently, this often was the area in which

. the personal touch really was apparent. [ included chemical jokes,

cartoons, extra problems especially of the 'Wwierdo' type, ref-
erences to other texts, essays on the social appllcatlons of

chemistry, i.e. ‘drugs, pollution, etc., an occasional science

fiction story that demonstrated an. 1€ea discussed in the module, .

“history of chem1stry or science in “general, old exam papers and
.anythlng else enjoyable and vaguely relevant.

- This is the basis of the Mespo system but there are a few
other comments I'd like to make. I wrote the scripts for the
tapes and did my own performing under the direction of the Col-
vlege s Media Production Center. Without this type of professional
help the tapes would not have been as good as they:" were. My stu-

dents were adament in that they would not have wanted a profes-
. 'sional. voice reading the tapes. -If another instructor was to
?irun thé course, it would not be much work to revise the scripts
“and have that instructor redo “the tape - in accordance with the
idea that an SPL course should be kept as personal as possible,

Our College was also fortunate in having a computer tele-
phone terminal tied into Simon Fraser Un1vers1ty s computer as-
sisted instruction program. . Thus a number of the modules direc-
ted the student to use the appropriate CAI section. The use of -~
CAI was either stressed in the Optional material or was avail-

‘able as an alternative in the Explorations section, and this will

be continued as the Mespo system will be used by students who
have only limited phys1ca1 contact with the College. But I do

‘aim to encourage increasing use of the terminal by those stu-

dents' who have access to it.

- For the final trial T f—the*Mespo*system—T“used“d1ttc"as—w———*~—

means of dupllcatlon and I keyed in the sections of the module
to different colors. The Mainsheét is on blue, all Explana-
tion material is on white, Solved problems are yellow, Prob-

"lems on- green and Optional is pink. I will be continually re-

vising, rewriting and re-editing these modules and I intend to
keep the color. coding. I had originally thought of having the

“‘modules typed and printed at the College print shop, but I'm

v

now seriously thinking of leaving the majority of each modale e

as handwritten on ditto sheets. I feel the more formal I make
the material, the less likely I am to review and revise each
year ana\xhen I'd lose the’ flex1b111ty which I think is the

main benef1¢ of the Mespo design. I am about to test this flex-
ibility, as our chemistry faculty have decided to change to a
different text\\\One thousand typed, pr1nted and bound SPL
courses already based on a certain: text would have definitely
been a factor to con51der when thinking of changing texts, but

these loose: leaf Mespos dﬁg not exert any influence like that.
“"So the whole Mespo course

as to be re- referenced to a different

text, but in this flex1b1e form I don t expect that to be very
t1me Consumlng :

»
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I "have no impressive lists of statistics to show that the
Mespo system worked better than the-usuwal lecture/seminar method.
I don't even believe it is better - at least not in every case.
- What I do believe is that it.can be a viable alternative for
a number of students. = My reasons for’ saying this are based on
~the .sort of response I had from the students who took the course
last year. The grade distribution was about the same as and
the drop out rate slightly less than a regular section .which.I
taught, but as the numbers involved are small; these figures
" are not statistically significant: The students in the Mespo
section felt that they got a good deal. Comments such as "I .
like this me*hod as it means I work when I feel in.the mood for °
workipg" "I understand what's expected of me'" and "I do. more
work in this course, but I get more out of it" were common. All
of the students agreed that to be ablé to go at.their own pace
would be even better. and a number of them started to self-pace
themselves (as much as they could under the system). Although °
~the group met only once a week and towards the end 1ess than '1/2
-of the class came to those weekly meetings as they had already
collected .the next module and handed in any assignment, I saw
more of these students .and got to know them better than stu-

.+ dents in- my regular sections. The Mespo students had no hesi-
tation in coming to my office, phonlng me, stopping me in the"
hallway, coming and sitting with me in the coffee shop and pul-
ling out the ubiguitous colored paper _to ask questions-and
point out my mistakes. I had expected this sort of result from

" these students but was somewhat astonished at the ‘response from
students who were Mot in my classes. I'd told students in my
regular sections that if they wanted any of the modules they had
only to come and ask. Some of the other chemlstry instructors
had done .the same and any student who did come and ask for a
particular module “ended up asking for others. One second year
cell blology student who was having trouble with the thermo- _
~ dynamics in that coutrse waS‘aﬂV1sed*by—vther~second~yeap-stu R
dents to get the first year thermodynamic’s modules.

‘The stuaents have accepted this alternative mode of .in-
struction and their acceptance has probably convinged some of
the faculty of its value. To see numbers of students, consis-
tently working on chemistry and to listen to their enthu51astlc
response to. the course did more to convince other faculty than
all my comments.

So far this course has only been experrmental and even then
exper1menta1 in structure and content. This coming academic

. year we will offer self-paced first year chemistry. There will
be no time limit for completion of the course;~there will be no
weekly meeting; students will seek help from the instructor as

~ they require it and do exams when they are ready. As it ‘will
be self-paced; the concept of mastery will be 1ncorporated At

- least 70% will be required on every exam before it is considered
that the student has mastered that section of the course. There

- .will be no penalty imposed for. not getting 70% on the first or
.any subsequent attempt: and a student will be able to write’ ‘these -~

«
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exams (after each 2 or 3 modules) any number of times.
" Ihere are, of .course, problems involved in such a systenm.
We are not yet equipped for self-paced laboratories nor are. we
equipped for portable laboratories for students who are not
able to come to the college, but we are working on this prob-
_ -lem.f We will probably have a number. of "labotatdéry weekends"

. “\throughout the semester, for students who for various reasons
cannot make a usual once-a-week lab. " Faculty workload is an-
other problem. This type of course is NOT less work than the .
traditional lecture courses, in fact I have found it to be much
more work. Capilano College has- an.exceptional -work load com-
mittee, which amongst other things, will be looking into the
problem of self-paced learning courses which continue for long-
er.than an instructor's usual téaqhing semester. - I'm sure that
‘we will find many.other problems .~ once this course starts, but
I'm also sure that the educational benefits to be gained will
be enough incentive to find solutions to these problems.

. Useof T.V. Modules in Chemistry . °

Jérry Gepner, Fred Nicolai, and .Toseph Rogowski 
Burlington County College ‘ :
Pembexrton, New Jersey‘psoss |

; Presented to a General Session of the Forty-
Fourth Two-Year College Chemistry Conference,
Manor Junior College, Philadelphia, Penn.,
April 4, 1975.. *

Small .crews can pull off polished productions if they
develop a show format that . is flexible and well understood.
At BCC we were faced with, the problem of fully utilizing our
—— color TV_studio with little or no skilled support staff. .As

-we investigated the probTEm*aﬁ&-ﬁeund~xha1_gg_ggu1d_npt rely . '
e opwstuden;mhelp,@we_dﬁnidéi_&p assemble a production team —————
with full-time staff members from -other areas. Much of the

economy Tealized in our later productions drises from the

fact that the 3-man crew works well together. Each of the

crew, director and two cameramen know the show format and

are able to follow the action with much ease. : . :

The show format is the key to our success. We do not

Use a . talking face lecture method. Instead, we use a second

person asking questions from the students' point of view.

The students can identify with the questioner and not feel as .

jf they are being-talked at. Our first - attempt with this _

new -format came with the developmerit: of video modules in chem-

jstry. How do you put traditionally dry chemical experiments

. on.,TV and make them bearable.as well as iqfdrma&in? Here's
how! » . : > '

R o 29

14




/ . = ) ._/‘ I ,'

. a '/ Al
N 3 : A

1 came across a- sample of 3-M Scotchllte, a high gain
‘relfective sheeU%pg and learned that it can be an effective
front projéction scre€f. . Normally- the ambLent light in a’
TV studio will spill onto a screen and wash out the image. “
With Scotchiite, the projector and icamer /are on the same

a 'ax1s or as close to .the Same axis as po 51b1e

-
'SCOTCHLITE
SCREEN -

/ 35 MM SLIDE
j PROJECTO%///
[ <

: : ’@1g 1 '

The 1nten51ty qf the llght will be;determlned by how close

the TV camera léns is to/the 35mm prOJector lens. The far-

ther back the progeqtor "and CQmera;frOm the screen, the smal-

ler will.be the anple that they| are apart. By adjusting the

height of the camera| ,you can centrbl the 1nten51py of theﬂlmage

on the cameraj Thi; isystem allows' the camera over the slide

‘projector to be panned to a live studlo shot while there. are

no visuals on: the projector. At this point you may say that

this is nothlpg new. . They have been using graphlcs in TV

studios like’ fhls for years. Now, here is where the economy
comes 1n ; .

\ ' CAMERA 2
' CAMERA 1 A

V" Fig. 2

Usually hard graphic copy rqulres an 8xtra person in the !
studio;, a luxurv .that I don't have or need.
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All of our ‘graphics are made on slldes\and masked with
a colored transparent tdpe to add variefy to the slides. We
go over the script or outline with the” olﬂege teacher and
plck ‘out appropriate p1ctures, graphics,’yr words to rein-
] force important points or major steps in/a chemical éxperi-
‘ ment. The graphics axeg laid out as ‘they will appear on the
‘ TV screen on-the story board as in Figare 3.

-~ : . o . b — -
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Fig.‘3 o : .
Our graphics department requ1res five working days to
give us .ne finished product. This is enough time for the
TV ‘crew to obtain the ne€ded props, light -the studlo, set .

microphones, adjust cameras, and rehearse without the graphlcs
as well as do their other jobs in the college. -
Since the teachers have never been on TV before there is
a-tendency for them to come atross'-as being very stiff ‘and
’borlng But the format tak.s care of that. The person ask- ‘
ing the ' questions or '"playing dumb" is the key to the flow of
.the show. We want the production to look informal but with a
‘very definite structure. The questioner, or- second -person as
I .will call him, is wired to the director through a special
amplifier and small earphone that is not visible to the camera.
Through that earphone. the second person is g1ven information
to ask the teacher or cues as to which.slide is up next so as
to lead the instructor in that area.. The instructor is then
allowed to use normal conversation rather than trylng to read -
a script or memorize notes. " The productlon comes across._ as a-
visually enhanced "show me'" kind of production.: g T )
‘ The director in this format is the hub of actiwity. He.
- advances the slides on the 35mm projector, mixes the audio,
* reads the cues to the second person. (questioner), advises the
second person to-have the instrictor do something or hold some?
T—thing_ for a better view. Additionally the director must mat ot
the sliHEE‘\thai\ﬁre in the studio over the other camera. Mat-
ted slides of var16§§“co$oms are most ef ct1ve over live shots.
Very important words can be, flashed\Qg\Epe screen by the direc-
tor, also. T
For the flrst three chemical modules, I played\the second
person. Here are some tips.for those of you who would like to
try this technique:

c
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;--/Z.' .1, Act’as 1f the cameras are ﬂ%t on SO\?OU can- ¢
. ) "cai#e the 1nstructor to relax. , g

2 Use conversat10na1 Engllsh i . '
X . 3. Use ‘humor-'and be human. o T ' :y
- 4 Be "aware ‘of camera angles and movement . \'. ”
5. Hold objects f6r. close VIew . in ;he same.§pot .
. 6 Don't upstage the 1nstructor A , -;
° 7. Experiment with your own ideas. I

4
" The same format can be useful for a talk show. Set yOu&
studio up as showg in Figure 4 and bring in p1ctures, slidesj,
words, or ‘graphics’ to clarify points. A random actess Bro;ecr
“tor works well with a1l the slides trayed so that the d1rectog
can dial up. the approprlate slide at any time and cue the ques-
tioner that a particular sllde is ready " : \
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If you must go with a ‘one pezwon talklng face: thén ‘en-
hance the productlon by placing the perr. n in ffont of'a large
Scotchlite screen about 6' x 8'. Two slide pro;ect01s working
with a dissolve unit make a. talking face come alive 'with an
appropriate background Unlike a film chain, ~thersdides or
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visuals’ can be panned and zoomed to create an illusion of move-
ment even with a static slide. With a Scotchlite screen and

a little imagination you can pull off some polished productions
at a small- cost with few people. .

_ The following is an example of printed material- to accom-
pany the T.V. modules.
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e e T Yideo-tape presentation #1 g
-Pre;LabOraton¥ Exercise on Recrystallization
' ‘ of Aspirin . .

" "Worksheet
fhisasheef'is,to be completed and handed in prior to doing the
laboratory on Recrystallization and Purification of Aspirin.
B - M & . . )

1. .Three components of a .complete organic procedure
1. -Synthesis T ' o
.2. Purification
P I Identification
fI. 'Steps taken in this “exercise all refer to component #2 -
R, pugificatio - _ ; ' : S

-

- 1. Th squeﬁt~uéed;in this experiﬁentAis

. . . o B B .. -

. 2. Water camnpot be used primarily -because of the.
- effect if®kas on aspirin. What. is this effect?

3.) Why is the 5o1uti0n heated on steam inétead
of a flame? ' & ‘ 2

——

¢ -NOTE: If thé cloudiness produced by the addition of anti- -
solvent heptane 1is Qifficult to see because .the solution
is very dirty, the solution may be filtered first to
remove the solids that do not dissolve. Be sure to use
.excess chloroform if you do this, or try to redissolve
“any residue left after filtering in fresh hot chloroform
and refilter. Excess chloroform may be evaporated until
crystals form and just enough readded to dissolve before
adding the heptane. Sometimes quite a bit of heptane is
needed to produce cloudiness. The solution:should be hot:

and clear before adding Norit decolorizing carbon. 5

These questions should be answered with 80% or better
accuracy before doing .this experiment in the laboratory.

oy ' . .
. A | R
. .
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1. The antisolvent used in this experiment is:
. a. chloroform
b. hexane _
c. heptane . -

i i -d w--nOTitE - e

2. Water is not used as a solvent primarily because:

a. It is a good solvent but decomposes asp1r1n, :
b. It is a poor solvent.and does not decompose asp1r1n
& c. It is a poor solvent and also decomposes: asp1r1n
.. d. It does not boil qulckly enough

«3. The Norite is used in this exper1ment for the purpose of:

- -~

\ a. Removi ng solid impurities _- - - <
b. .Removing dissolved impurities )
c. Removing product *:

,d. Improving the taste of the aspirin '.,, S ;
4. If“the stemless funnel and beaker holding the fluted fil-~
ter paper are not preheated prior to filtering the result

will be: . <

A greater yield of product

More impurities in the aspirin
A somewhat reduced yield of purified aspirin L
Much purer aspirin )

- o«

oo o

"5, If the crystals of aspirin are allowed to form rap1dly after
the first. f11tratlon by coollng in ice water the result w111
be: :

A much purer form of aspirin

.. Impurities trapped in the crystals _
A higher yield of crystals . A o
No crystals will form

an TR

6. The second filtration of the asp1r1n crystals requires the
use of: .

a. A stemless funnel

b. A short stem glass funnel

¢. A Hirsch or-.-Buchner funnel with filter pad
d. none of these

7. Solutions in which the filtrate is to be saved and residue
~discarded should always be filtered with:

©2 a. A Hirsch funnel
b. A Buchner funnel
C’A stemmed or stemless glass funnel
d7 None of these )
8. If the aspirin is not thoroughly dry:
" a. It is considered pure ’
b. It will weigh the correct amount to calculate per-
centage recovery

c. Its melting point w111 be correct .
d.' Its meltihg point w1lﬁ9be considerably off : -

X B /
N .. . . K]
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-9, CrfStai§?of Aspirin which a}g Ieft in the beaker (where-
- the crystals formed) after pouring into the Hirsch funneli,
may be :recovered best by: ( ] .

. ....—a.-Washing-out—with water into the Hirsch funnel
b. Washing out with fresh chloroform
c. Washing out with heptane- .
« d. Washing out with filtrate (mother ‘liquor)

10. The best method (listed) for determining.the purity of
the purified and recrystallized aspirin is:

a. Melting point determination

b. Taste . ‘
_ c. Texture ' - :
d. Infrared spectrum

<

ALLIED HEALTH
| Chemistry for Inha_lati(;;i:?Therapy

Karen Timberlake ¢
" Los Angeles Valley College

¢ e , Van,Nuys, California“91401

Presented to.a Symposium of Chemistry Related to .+
Careers at the Forty-Third, Two-Year College Chem- '
istry Conference, Penn Valley Community College,
Kansas City, Missouri, February.7, 197S.

My adventures into the chemistry of respiratory therapy:

:developed out of the initiation of a respiratory therapy pro-

. gram at Los Angeles Valley College. By the spring of 1973
approximately one-third of the students in my chemistry class '
were.also taking their first .courses in RT. -*‘Heretofore, my
class consisted primarily of students who were working towards
acceptance into the two-year RN program at Valley College.

As I talked with the RT students and helped them with some of
the concepts in their RT classes, I began to find a beautiful .
application of some of the chemical concepts which we were
studying. In fact, the RT students were the ones who réalized

.that it was chemistry ‘which/was involved in the RT class. T |
had also just found out- that one semester of the RN class dealt -, .
with aspects of respiration and the nursing involved in the -
care. of a patient with ventilatory difficultiess As T added
some material in respiration,lI discovered many students whe :
had first hand experience with respiratory problems .such. as '

~asthma, emphysema, or accidents or drugs which affected their

- ventilation; others had members in their family with %mphysema.

29
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Many students were. quick to relate to the applications of chem-
istry to concepts in:-ventilation and respiration. In addition,
I was really glad to find an-interesting application for some
=waphg;aneas“whichWWere preyiously,a.bit“boring.chemically

,

(both-to me and to the students). .

I'd’dike to say ‘a few words here also about the teacher
who ventures into an area.which is net a specialty. This, to
me, ' has been a most delightful and refreshing experience. The
_greatest thing we all have going for us is our background in
chemistry. It is my personal feeling, certainly. prejudiced, -
that the courses with which many of our‘studenﬁg continue,
zoology, physiology, microbiology, etc., are based on chemical
concepts. Certainly, I was concerned about venturing into an
area such as.respiration therapy, but I developed a few 'guide-
lines and a positive approach; (1) The applications related.
to. RT were to serve as a bridge to respiration therapy, and =
were not to be a detailed explanation of respiration theory
‘and treatment. The emphasis was still to be ¢hemistry, with:
an extension of that information into respiratory therapy. I
‘wanted to form a bridge between the chemical concepts we were
learning and an area of student .interest. This had two effects:
First, an increase in student participation in learning chem-
istry; almost a validation of the need to .study chemistry as
a prerequisite to their subject of interest. - Second, there
was the later effect of students remembering their chemistry
because of related information given to them in the RT classes.
Because of the tie-in- we had made in chemistry, they were
reminded of the chemical principles later on. .

(2) I decided ‘that I did not need to dwell upon detailed physi-
ology or techniques of the related field. I found that only
the basic tocation and charaeteristics of certain physiologi-
cal features were sufficient. = ‘ _

To treat any information dealing with the biological sys-
tem, it is|impossible to separate the chemistry totally.from
the biology and physiology. The point I am making is that I

"keep the'e'phasis on the chemistry after a brief description of
~ biological|and physiolugical parameters. .
(3),1 did not have-to know or even understand alle about RT con-
cepts. My first effort was to relate Boyle's Law and venti-
lation between the atmospheric gases and the lungs. This ef-

« | . . . . . . .
‘fort was' so rewarding in terms of increased interest, 1m- <

provement ﬂn understanding and improvement in test scores that
I continued to learn what I could and to relate what I had
learned. \ \ ' ' ‘ ‘

To give you some insight into the relationship of chem--
ical concepts to respiration therapy I will proceed with some
transparencies and related discussion: S ’

9

Nomogfam - nomenclature of chemistry, concentration of
solutions, pH and partial pressures -

21
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Brief Physiology -- .lungs in thoracic cavity (ribs and,pléﬁfa)

. diagram; air passageways narrow down -- trachea divides
. into bronchus, a pari, subdivides and:.divides again’
-ending in small sacs called alveoli. -It-i5-here-in.

zdch alveolus, that gas exchange occurs. Each ‘alveolus
is surrounded by venous and arterial capillary system.
The student may label the picture . if it is provided
as. a handout on a ditto. °~ L ‘

(Some transparencies are available from Ward Natural
Science Establigﬁment, Rochester, N.Y. or Monterey, CA.

Boyle's Law --'Ventilation. Movement of.gases in,é%d out of
' the lungs. Inspiration occurs when muscle diaphragm

flattens out increasing the volume of the "thoracic R
cavity and allowing atmospheric air at a higher pressure
to flow into the lungs., expanding them until the pres-
sures equalize. Expiration is a passive activity where-
by the diaphragm relaxes and moves up into the thoracic
cavity‘dqcreasing'the volume. The lungs decTrease ©n

volume, and gases ijnside the lungs are now’ at higher

pressure fhan atmospheric gases and the "gases flow out’
of the lungs into the atmosphere. ‘ ‘
\ . o

‘Dalton's Law --:'It is interesting to compare_pértial_pressuféS‘

of gases in the air and the lungs; inspired airjdversus
expired air and alveolar air. ‘

N
I3

Hénry's Law -- Relates to -solubility .of gases in- a solution. °

Respiratory therapists use a term, gas tension, for~blood”

gases. It concerns  the amount of gas dissolved to form’
‘a saturated solution of that gas. . ‘ B

One may compare the partialyfre$sure'of oxygen .and carbon

dioxide in air and lungs.and "then 1n the body fluids with the

’partial_pressure'of gases in arterial and venous.blood as well

as with ®he valuess assumed for the tissues. The processes of

passive diffusion can be used very well to illustrate gas ex-

change. Notice that the gas tension in the arterial blood is -
the same as the. partial pressure in the alveoli. This is ex-
pected if good membrane diffusion is occuring and equilibration
is taking place. .The oXxygen diffuses again from the higher
tension in the arterial blood to the tissue with a lower oXygen
tension’ Oxygen .is a prime requirement for cellular respira-

tion involving processes such as the Krebs cycle. The end pro-’

dicts including carbon dioxide are in higher pas ténsion than
in the blood, thus carbon dioxide diffuses in the blood ~and

the blood is now venous blood. Venous blood. is carried to\the
capillaries surrounding the alveoli and carbon dioxide diéﬁﬁsqs
aécross the barrier. The carbon dioxide diffuses much mo»€-eas-
"ily than oxygen and does not need a great concentration dif-
ference. The carbon-dioxide tension in arterial blood is in

N
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qgui}ibfium with the partial pressure of the carbon dioxide in
the alveoli. - - ' o

‘ Ve . :
LeChatelier's Principle -- May be cdrfied into a model hemo-
—" " plogin association and dissociation with oxygen—amd car-
":bon dioxide. The high concentration of oxygen -in the
- lungs would favor the association while the low® concen-
_tration of oxygen ‘at the tissues would favor the disso-

. ciation. The'carbon dioxide in the cells will combine *

with water, forming cafbonic acid or carbonate and hydro-
nium ion.  The increased acidity associated with Trapid
" utilization of oxygen will favor the.increased disso-
ciation of oxygen in that tissue. The same sort of
reasoning will apply to the association of carbon diox-
.~ide and its release at the lungs. ’ '

When dealing with a respiratory patient, the therapist

;will deal with four parameters. For normal blood gases these
"would be: arterial CO,, 40 torr; Carbonic acid, 1.2 meq/1;

bicarbonate, 25 meq/l} and the pH, 7.4. . .

Concepts. of acid-base equilibria, buffers and equilibrium
constants for a weak acid can be extended to include the Hen- -~
derson-Hasselbalch Equation for the bicarbonate-carbonic acid

system in the blood. R

pH = 6.1 + log Hco;
: T A | ST
‘ . pH = 6.1 + log 20~
. ' pH = 7.4 |

~As-long as the bicarbonate/carbonic acid is 20.1,
the blood pH will ‘'remain at 7.4.

Probleéms with a respiration patient occur when there is
difficulty with accumulating or expelling too much carbon di-
oxide. This is d respiratory condition~which can lead to:meta-
bolic problems. Other metabolic problems such as too much or

too little acid or bicarbonate concentration, result-in too

high or too low a pH which also affects respiratory levels.
Respiratory acidosis is too much carbon, dioxide in the blood-.’
It is one of the major problems with which the therapist deals.
There is difficulty with alveoli diffusion. From the equili-
brium viewpoint, there is an increase in hydrogen ion concen-

“tration which causes a lowering ofpH. A blood pH below 7.2

becomes very Serious. Respiratory alkalosis is too little
carbon dioxide in the blood caused by hyperventilation which
is othen emotional. The effect is to lower the hydrogen ion.
concéntration which thus increases the pH. A pH-above 7.6
becomes very serious. Changes in pH due to anything otheT
than carbon diokide and respiration are called metabolic.

32
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Increases in hydrogen ion or decreases .in b1carbonate ion lead
‘to acidosis. Conélderlng the equilibrium again, there is an
‘effort through resp1rat10n changes to lower the carbon dloxlde
to rid the blood of the increase in pH. This will also lower .
the blcarbonate ion concentration since it combines with the'.b
- hydrogen ions. When there is too little hydrogen - 1on,~pH in-
creases. The body may try, through compensating .in ventilation,
" to reta1n some more carbon dioxide to reverse the d1rectlon of
"reaction and return to the normal pH.
As' I said earlier, ;one big problem that the therap1st
"encounters is in ventllatory failure. This occurs. when the _
part1al pressure of the carbon dioxide goes above 55 torr (com-
pared to the normal 40 torr) or the partial pressure "of the
oxygen gas goes below 60 torr (compared to the normal 100 torr).
Cause$ include hypoventllatlon caused by damage to. the respira-
tory center, drugs, emphysema, chronic bronch1t1s or fibrosis
impeding diffusion of gases: and thereby caus1ng accumulatlon
of carbon dioxide.in the blood: ‘
. " Ventilators operate accord1ng~to Boyle s Law. They oper:
ate by changing conditions of pressure oOr volume and move-
gases in and - out of the lungs. The iron lung, mow in llttle use,
enveloped the body A plston changed the volume of the iron.
. lung.  The thoracic cavity and the lungs responded to. this
» change and the_patlgnt_brgught~atmospherlc air in and out of
the lungs. Tt was called a negative pressure machine as it.
> created negative (lower than amblent) pressure so d1ffus10n 1n
one direction occurred. <

- " Today, ventilators are pos1t1Ve pressure .The' lungs-do '

_ not move so-much and thus the patients. energy is ‘saved. Pos-
. itive pressure ventilators create higher-than atmospherlc pres--
sure which causes a gas to.flow into the patient's lungs. Air-

gas mixutres are delivered through the nosg or mouth and some-

times directly through the trachea.:.Such dellvery requires

a high moisture content to .prevent a drying of the alveoli mem-

branes which would hamper gas diffusion through the membranes
The preceding. examples hopefully have- given you some in-

sight into the ‘many chemical concepts which can be app11ed in

-a.course relating to respiration therapy

A

: Chemical Effects on Tensile Strength of Hair
i - ) " Wanda Sterner

- ' Cerritos College
Norwalk Cal. 90650

Presented to a Concurrent Session of the Forty- .
Second Two-Year College Chemlstry Conference,

s . ’ Houston, Texas, December 7, 1974 )
. . ; ) - - _ -
THEORY : o L A
"" Keratin, the major component of hair, séems. to.consist,
. - ‘ T ‘ L N RN
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of long prote1n chains in- he11ca1 form, six tw1sted around

a seventh one. (See Pauling's College Chemlstgx, Ereeman, 3rd ed.
1964, pp 733-6). The backbone of the protein chain is formed
. by peptlde bonds - between COOH and C-NH, groups on adjacent

amino acids. ' The main thread of the helix is the peptide back=-
bone. The'bther functional groups on the amino acids stick out :
at-the sides of the backbone and form cross- -links from one pro- :

" tein strand to another, both betweén loops of a single helix -
<2Q32K2CK2£2Q2 ‘ and between helices: §b£HEUZIZ£l,, v

The cross links are hydrogen_bonds, ionic bonds, and disulfide

bonds.  The disulfide bonds form between cystein€ fragments in
both protein strands. Hair is about 18% cysteine; silk and gel-
atin have almost none. (See Appendix B 'in Science in Cosme-

tology for amino acid Ttontent of common proteins.) So hair-

has lots of disulfide cross links. S .
. Most damage to hair, breakage, i8§ caused by mechanical

things like combing and brushing.. The more tensile strength

hair has, the more resistant-it is to mechanical damage. Some

beauty salons use a %150 device to determlne the ten511e

strength of ‘a.customer's hair.

- Conditioners should add to the tensile strength They

‘coat the hair and increase strength that way. You could test

their effects with this method, I haven't done that yet.

N This experiment can be used to determine different things:
‘tensile strength, elasticity, and effects of different solu-
tions. Water brezks hydrogen bonds and ionic (salt) bonds
that form cross links. Setting lotions (slightly alkaline)
will break more bonds than water. Permanent waving lotions ,
break the disulfide bonds. Such lotions are reducing agents, /
usually thioglycolic acid or salts of it. (Permanent waving '
"neutrallzers”fare mild o0xidizing agents which mend the di-
sulfides that “are near each other after the hair’ has been
curled irto a new shape.) Thioglycolic solutions are used for-: *
straightening -excessively too curly hair in the same way. More
drastic straightening is done with sodium hydroxide solution.

If it is too strong or is left on the hair too long, the-hair
becomes mushy as the peptides themselves are hydrolyzed. Metal-
lic dyes, such as New Dawn, react with the disulfides and leave

. the hair vulnerable to destruction. If a permanent waving lo-
tion is unknowingly applied to. hair after such a day, apparent-'
ly all the dlsulflde bonds are broken. .

EXPERIMENTAL '
' A. Tensile Strength ;
. Materials: hairs (three 1nches or longer), a
ruler, masking tape,. cotton, lotions, weights " ?,

'with hooks on them.

Procedure:
1. Mount the ruler in a clamp to hold it uprlght
(It can be placed <in a graduated cylinder.)
. 2 o ' _
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2. Attach the hair as in Figure l.-

3. Add weights gradually unﬁil‘the hair breakst‘P\
‘The total weight is the tensile strength. .

s ]

" B. Elasticity

Procedure: :

1. Mount hair as in the illustration, Fig. 1
2. Record the length at bottom of loop of hair
.= a. : - ' o , ’ oo
3. Add weights until hair stretches but not un-
a til it breaks. (This will take several tries.)

¢

4. Regord stretched hair length at bottom of loop
b, % | -

5. b - a
—_—

-

~ x 100 = % elasticity.
6. 30 - 40% is good. ,

»

Masking
- tape Hair—

Ends of hair

<—+tBack of ruler

Weighﬁ-——
s . o v to 6~
: ; Front of ruler—+——> -
, -
. . ": - “ |
Figure 1
< . . . .
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C. Effe;ts of Water

Procedure:

1. To hair stretched as in B3 add water by means

" oY a cotton wad-dipped in-water. (If this 1is
the only thing you.are oing, the ruler.in a
graduated cylinder can have water poured”over
it for more dramatic effect.) o »

2. If possible record new length and calculate
- % elasticity.when wet. :

3. As a check to be sure elasticity was not ex-
ceeded, weight can be removed and hair (still
- on'ruler) can . be dried-at 100°C'in‘an oven for"
. a few minutes. If it goes back to the original
T . length you did not exceed the elasticity and the
*° results will be valid. ' .

D. Effects of other Solutions

Procedure:

1. To stretched hair, add solution to be tested
by a cotton swab. Setting lotion has a smaller
effect, permanent wave 1lotion has a greater ef-
fect than water alone.

Allied Health Chemistry Labs :

Mamie Moy
University of Texas ‘
" Main Campus ’
‘Houston, Texas 77004

‘presented to the General Session of the Forty
SecgndATwo-Year College Chemistry Conference,
‘Houston, Texas,- December 7, 1974.

! \

In recent years much interest and emphasis have been
‘placed on the amounts of broad.chemical knowledge for stu-
dents majoring in the health sciences, home,economic§,.agri- .
culture, veterinary medicine, etc. - Large: numbers of textbooks
have been written and published covering very geneérally and
very specifically the topics in chemistry ‘which will again be
applied in .the professional courses. - Along with the textbooks
there-have also been a large number of laboratory manuals pub-
‘1ished for these students. ’ o ' '

As one looks over th.\table of contents of the labora-
tory texts, one find. the samei'list of ‘experiments: use of the
bunsen burner, measurementfaf‘ﬁassx‘ﬁglume“and'Iength, sepa-
taion of solids, gas laws, préparation.ef hydrogen and oxygen;
classes of organic compounds, preparatioentof aspirin, quali-+
tative tests for carbohydrates, fats and profeins, blood

R
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analys1s, etc Regardless of the major f1e1d of interest

. of the students, we recognlze the néed for all of these stu-

dents to learn laboratcry’ technique in some form or fashion

very early in the laboratory course. The Students will need

to use these tools .and SkllAS in performing experiments later

in the semester.

A quick review of the experiments listed in these labor-
atory manuals generally shows that very few, if any, of these
exper1ments make use of the quantitative techniquegs which are
used in the laboratories found in the hospitals," &ﬁlnlcs, con-
trol laboratories and other industrial areas. I think that
it is 1mportant for these students to be exposed to some of
the techniques as well as learn fundamentals and principles.
All of this knowledge should be taught in such._a #ay that there

T is mean1ng and. app11cab1e to the fields of study of the stu- o

dents.. _

Chromatography, espec1a11y paper chromatography, has been
‘used extensively in many of the qualitative analysis and tests
of the biologically important substances, ‘Chromatography can
be extended to include gas chromatography and. thin layer chro-
matography to show the same principle of separation. There
are simple experiments which can include not only the quali-
‘tative analysis of:- mixtures; but also a quantntatlve determi-

© nation of the components by using a gas chromatograph. Not

all student laboratories can afford a large number of these

instruments since basic standard models cost about '$750.00.

However, with a little timé and work one .can build it for

about $75.00.and a recorder pufchased to go with it for about

$150.00. : -

Another area which is important to the students in the
health sciences and related fields is the peasurement.of pH,
bufferlng»actlon and electrolytes. These equilibria can be

| demonstrated in the titration of strong acids, strong bases

and weak acids and bases. The results obtained by\use of .

'phydron paper are as acceptable as the results obta1ned by use

of 'the low cost sgudent model pH meters in the titrations. ,

Instead of using solutions of acid ‘or base made up in the lab-

X oratory as unknowns there is more interest shown by the stu-

- dents if commercially available antac1d compounds are used as
unknowns. Rather than work for:an answer known by the instruc-
tor, the students are working for an answer which the instruc-
‘tor must accept as either being right or wrong. This seems to
challenge the students and,,consequently,,the students do bet-

- ter work-. .

Color reactlons for the presence ‘of carbohydrates and
prote1ns can be observed qualitatively and quantitatively. An
inexpensive colorimeter can be used-to give fair results.
Commercially available colorimeters can be purchased for as |
‘low -as $40.00 each. ‘Again these 1nstruments can be built for:.
a fraction of this amount, - about $10 00.

~.Some experiments which can be™ 1nc1uded in a laboratory 3

course\for the students in the health sc1ences and allied f1e1ds’

- S~ ——— . %
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/' are: ' o 3 S
' "l. Extraction of butterfat from milk ° .
< 2. Extraction of proteins) from milk o AN

Sem1quant1tat1ve determlnatzon of alkaltnlty of a
commercial. antac1d compound

4. Chromatographlc methods “for separatlon/gf components
in natural products™ - B

5. Preparation Qf a polyamide

-

6. Isolation of a natural product !
7. Colvrlmetrlc determination of ‘carbohydrates and
proteins o

8 ~

y) ' - Xr \ -~
, The Role of Nutrition in Héart Disease-._
- ’ . B ) - \\\
' Jon A. Story N
" The Wistar Institute of Anatomy and Blology
36th Street at ,Spruce '
Philadelphia, Pennsylvanla 19104

Presented to a General Session of the Forty-
Fourth Two-Year College Chemistry Conference,
» ‘Manor Junior College, PhLJadelphla, Penn.,
¢ April- 4, 1975.

Artherosclerosis is a complex disease of the circulatory
system which is influenced by many factors. Most of these fac- ~
tors have been described statistically through studies of large

’populatibns and, simultaneously, the leading cause$ of death
in these populatlons. Experimental work with humans and labor-
~atory animals can then be directed toward eluc1dat1ng the fac-
. tors which are actually of a causitive nature.
. In study1ng the role of nutrition in atheroscler051s, many
. substances in our diets have been indicated as “probable causi-
tive agents in the processes leading to atherosclefb51s Satur-
ated fats lrave long been associated with increased serum._cho-
’lesterol and atherosclefa<ls, when compared to ungaturated ﬁats,
/" in experimgntal animals ’ Certain éarbohydrates and the sourge
’ of protein’ have also been implicated. , 7
A-great deal of 1nterest in the role of non- nutr1t1ve
/ﬁ .components of the diet has recently beer generated by a series
4 of epidemiological reports comparing the fiber intake of popu-
1at1gns with dlsegs§ frequencies within that population. Bury
kitt™ and Trowell have reported a strong correlation be- .
.tween high fiber intake and lowered incidence of ‘heart disease,
diverticular dlsease, some types of cancer and™ d1abetes mellitus.
' Experimental data concerning the relation between type
and amount of d1etary f1ber -and the 1nc1dence and severltw of

/" '
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. atherosiclerosis are quite scarce at this time. Kriéchevsky?
summarized available data concerning saturated fats which was
. dependent on the other components of. the diet. He recognized
~. several variables, including type and amount of fiber, which
could be responsible for these disparities. G 19-11
Y In subsequent experiments, Kritchevsky and Teppir A
exainined the apparent "protective'" effects of chow in \feeding
of sdturated fats.- ‘The fat from commercial chow was extrac-
-ted and-added to a semi-purified diet and coconut 0oil was add-
ed to the chow residde. Coconut o0il was not atherogeénic when
added to the chow residue but was atherogenic in the semi- SN
.. purified diet even when the extracted fat (iodine value, 115-120)
was added. Thus the chow residue contained ‘the "protective" -
agent. B S _ L
.Moore reported lower severity .of atherosclerosis and
lower plasma cWolesterol when rabbits were fed diets contain- .
ing natural types of fiber (wheat straw- or- peat) as oppoigd to
diets containing cellophapg or celldlose. Cookson et.al. \
and’ Cookson and Fedoroff. have shown that alfalfa protected
rabbits from the hypercholesteremia.and‘atherosclerosis nor-.
mally resulting from cholésterol feeding. - - -
5 The mechanism of fiber's’hypercholestereﬁ&c-effgcts 15°16
has not been fully delineated.. Work done in this laboratory™™’""
indicates an inhibition of cholesterol absorption in alfalfa-
fed animals. Rats were fed -isocaloric, isogravic diets con-
taining either alfalfa or cellulos¢,as & source of fiber. The
animals were.given an oral dose of™ C-cholesterol 48 hours be-
fore being kiIled ‘and the recovery of radioactive steroids in
. the feces was taken as a measure of cholesterol absorption. In.l -
every case rats fed diets containing alfalfa absorbed less
cholesterol than those containing cellulose as a iber source.
. We then. investigated the possibility that fiber had in--
terfered Y;tgébholesterol absorption by binding bile salts
and found '’7" that many types-of fiber Ssources bound -appre-
ciable quantities of sodium tauro- and-glycocholafe in vitro.. _
The Wechanism responsible for the hypach #steremic : ?i//

effects of/ fiber appeat to be related to its ability to bind

¢ bile salts and thus inhibit cholesterol absorption.' Since

" bile salts,are synthesized from cholesterol and they would not
be reabsorbed after being bound to fiber, an., additional loss
of -the ' cholesterol being used to synthesize bile salts would
.result. It has also been suggested: that the increased fecal
bulk/and decreased intestinal transit time, effects often asgo-
ciated with high fiber digts, 'would alter both cholesterol 4nd.

" . bile acid absorption. : - :
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Chemists Relating to Allied Health Perspnnel ., = ————
| L o ' i o :
/i _ Sister Mary Maurice Boyle _
S _Mercy Catholic Medical Center 7
/”- § ' Darby, Pennsylvanla : '
/’ 5 ‘Presented to a General Se551on of the Forty- Fourth
/ . Two Year College Chemistry Conference, Manor . (AR T,
P Junior College, Philadelphia, Penn., April 4, .
- 1975. B : ’
To discuss the topic, "Chemists relatlng to Allied Health
Pexsonnel', in twenty minutes forces one. to make a choice: Pos-

sibly in this amount of time, one could at least enumerate .

the multitudinous ways -in which this relationship exists. How-
ever, an alternate possibility is_ to choose a few priorities

and elaborate on them. This latter- ch01Ce would seem a more
fruitful one for a meet1ng such as thlS and for this reason,.

I have chosen to focus in on three major ‘issues which derive from
this relat10nsh1p These issues emerge in the form of. three’ L
very natural questions: Just what is the relatlonshlp between
chemists and a111ed ‘health personnel?..=- Why ‘does this relatlon—
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'gﬁip’éxist?'-< and finally, How does onb‘ép about preserving
and enhancing it? - o o 7
The answer to this first question is bound to.be some-
'what.biaséd. For a number of years I have taught chemistry to
allied health personnel and currently, in addition to teach-
ing, I awm coordinating several ' allied health programs, many
of which require some form of chemistry. Both chemists and
allied health personnel.have much in common. Both groups. are
professionals in their own right. The. chemist deals, not just

“with matter, but with the matter which forms the very~-essence
of life. Truly chemistry is basic to biology, the-science of

_1ife, and a group such as you do not’ have ta be reminded that

. the interface between -biology ‘and chemistry in thé form of
bio-chemistry has made unprecedented advances #n our under-
standing of the material basis of life during the~past couple
decades. Allied lhealth professionals have choseﬁ careers which~
involve them in some specific way with better health care de-
livery and consequently with the preservation of life ‘itself.
The chemist deals with the theory of life processes. and the
allied health professional helps to put that theory into prac-
tice. The more oné understand what he or she .is doing, the bet-
ter he or she is ablé to do it. This is true whether it be a
nuclear medicine technologist scanning an organ which has’
picked up an injected radioiSO;opeLor:a medical tqchnblégist
electrophoresing serum proteins or lipids'or,any'allied/heglgh_mw_

.Qroﬁg§§$9£§imp§xfnrpingMa_chemis%ry~reiate&—figk“iﬁfhi§"?Espec-_
“tive field? Suffice it to say that there is a resonance in.the
structure which binds the chemist to the allied health profes-

sional, whether that chemist be his teacher or his co-worker.

' Why does the relationship between the chemist ,and the
,allied-health professional exist? Actually why doeS any rela-
tionship exist? An appropriate analogy hére-might/be to con-
sider the allied health professional/in equilibrium with the -
chemist- and since all of us are proponents of Leenatglierfs"
principle, we can_expect'this equilibrium to be maintained,- .
with or thhout's;ress. The allied/health profeésional needs
. the chemist-and the chemist has much to gain frgm these very - _
needs.. Many of the allied health programs whi require chem- =

istry are either two-year certificate programs;or associate

degree progrdms; For the purposes of ‘this paper, I would like

to confine my remarks to these programs - or ;rather to those

professionals which emergy from these programs. In this sit-

uation, a student preparing to enter an allied health profes-

‘ sion must acquire a great deal of knowledge  in a short time. :
/ No matter how highly motivated, intelligent, or scholarly that .
student is, there is a limit to what he should be expected to
learh well in a limited time.  In these two year programs, ’
approximately one year-is spent in didactjic components. and the
other year in clinical practicum. This is generally the time
allotment, whether the program structure is aﬁgintegrated one
or whether the clinical year follows the ;academic year. The

" didactic component consists of basic science coufses, mathe-

e
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matics, and a core of liberal education.ﬂ Since we are -limit-
ing ourselves here to the needs in chemlstry,‘there are a few
thoughts on this which I would like to share with you. 1If a
college—is involved in preparing students for'the allied health
fields my hope would: be that it would be flexible enough to struc-
ture chemistry courses in such-°a way that all allied health stu-
dents get the ba51c~pr1nc1p1es of chemlstry but following this
there 1is leeway for options in more specialized topics. peculiar
.to the various allied health fields. . Depending. onruhlch_freld.
is be1ng considered, certain top1q§\1n general chemistry, or-
~ganic chemistry, analyt1ca1 chemistry, and biochemistry are
needed. The.traditional first yéar general chemistry course is °
not the-answer to, these needs. It is possible.that a good inte- -
grated- course could supply a better approach but what presently
seems to be the ideal situation is a well-planmed modular sys-
tem and I am certainly happy to see this as part of tomorrow's
program. In essence, yhat I am proposing is that the allied
health student who is enriched in his profession by theoretical
knowledge in certain areas of chemistry. should be able to get p
that background from a course of study geared to meet the ob-
jectives of the allied health program in which he is enrolled.
There really is no harm be1ng done to the "purity" of tradi-.
tional chemistry courses in such an approach. Actually, a tru-
ly great chemist and teacher can be flexible and-innovative ———""
-*—enpugh’to’—ajusf'HTE—Eoﬁrge—zo_;erve the best interests of the

"students he teaches especially when he realizes that by this..
he is ultimately serving the best interests of society which
will be the consumer of the health care de11vered by these al-
lied health professionals.

Another point which is apropos for this audience is the
fact that two-year colleges by their very phlloSophy are bet-
ter able to make such curricular adJustments than four year
colleges. Slzce terminal education is basically the concern of
these 1nst1tuilons, they do not tend to sacrifice the object-
ives of programs by assuring students of total transferablllty
of credit.. By this remark,.I do not intend to imply that two-
year colleges militate agalnst,upward mobility, but rather to
emphasize their role in prepaxing a student for career entry
at the end of two Yyears.

To illustrate a possible approach to modularlzatlon, let
me share a start which we have made in nuclear medicine tech-
nology and medical laboratory technician programs. Following
is a list of topics from basic chemistry which are appllcable
to allied health sciences in general:

Inorganic Chemistry

Units of measure ' Oxidation-Reduction

Structure of matter - Water >
Chemical bonding Salts
Gas Laws Properties of matter
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Inorganic Chemistry (con'd.)

‘Radioactivity . : .Liquid Mixtures o
Chemical Equations , Acids and Bases
. . Oxygen \ - .Ionization )

Bio-organic Chemistry

o

Structure of organic compounds | Hydrocarbons

Alcohols and-esters Uther grganic compounds
Cyclic .compounds Heterocyclic compounds
Carbohydrate structure . . Lipid Structure A
Protein structure : Enzymes and Catalysts.
Vitamins < . Hormobnes .
Heredity T . o

How then does one go about enhangcing and preserving the
relationship tetween chemists and allied health professionals?
The answer to this question appears to be veéry much tied up
with attitudes and attributes. The chemistry teacher might
well have to rethink his philosophy of what chemistry educa-
tion is all about... There is a real need for innovative pro-
grams in chemistry if allied health professionals are going . -
to come to their professions adequately prepared: This offers
a real challenge to chemists and necessitates cooperative ef-
fort onm the part of chemists and allied health personnel. If
both recognize the value of this concerted effort, they will
consider time and effort put into such a project, time well
spent. : ‘ : : .
One attitude that should be-avoided is that a student
entering a vocationally-oriented program, such as one of the
allied health areas, is a second class citizen on the educa+
“tional ladder. Actually, in my experience, I have  found stu=,
dents in the allied health professions extremely highly motiva-
ted and unusual in ability. In fact, I would prefer to refer
to them as scholars in the true sense of the word.’ oo

Student attitudes are also important. . These allied health
students know what they want and above all they, would like
‘their preparatory courses to be relevant and meaningful. They
need and look for a background in chemistry which is broad in
'scope, but which stresses applications which will be of impor-
tance in their professional work. _ —

_ The chemistry, teacher has an excellent opportunity to help
these students to develop attributes that will stand by them as
they pursue their careers., The discipline of chemistry lends;
itself to developing appreciation for precision, accuracy, and
above all, honesty. - ' '

*In conclusion, I would like to address these final words
to chemists since you are now my audience. However, if I were
"addressing a group of allied health professionals, the substance.
of these remarks would not change. Only- the emphasis would be.

i
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different. You do have a very challenging opportunity before
ou. The Allied Health Profession needs you. It needs both
%bur'dedication and your inspiration. The extent to which this
dedication and inspiration influences the students now in your -
allied health programs will determine the type of allied health
professional which we will be able to expect in the future. In
the beginning of this paper, I suggested a common relationship
‘between you, the chemists, and the allied health professionals,
—in that you both-deal with—the material—basisof Iife.—Now I
ask, 'Are you willing to keep this- relatuonshlp alive?' 'Will
.you be willing to keep chemistry on the move in the allied.
health profe551ons all the way into the twenty- first century?!

.

General Cﬁemistry-Allied Health Interface

Gnofrlo Gagllone
New York City Community College
Brooklyn, New York 11201

Presented to a General Session of the Forty-Fourth
Two-Year College Chemistry Conference, Manor Junior
College, Philadelphia, Penn., April 5, 1975.

INTRODUCTION

The interface between two immiscible liquids is generally
characterized by a unique tension resulting from the intermolec-
ular forces that are specific for both liquids. If General
Chemistry is to be the interface that connects’and divides the
various allied health professions, then it is of significant
importance that we characterize General Chem19try in this
particular role. As in the case of the 11qu1d 11qu1d hetero-
geneous system there is interfacial tension, so too in allied
health professions that are connected by a common divider,
General Chemistry, forces exists, emanating from specific
disciplines, which describe ‘the state of the interface,

General Chemistry. It is therefore significant %hat a General
Chemistry Curriculum consider the necessary requ1rements of
each allied health area.

NATURE OF THE PROBLEM

The chemlstry departments of most New York City commun-
ity colleges are responsible for prov1d1ng students from various
Allied Health fields, such as Nursing, Medical Laboratory Tech-
nology and Dental Hygiene, with an introductory course in col-
lege chemistry which will serve as a foundation course that
will enable them to pursue a career in one of these Allied
Health area. Some of these graduates will continue their stud-
ied in related professional and graduate schools.
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With the advent of open enrollment in the City University

of New York, many educators and health scientists have begun
to re-examine the traditional ¢urricula in order to assess their
relevance in the urban college of the 1970's. The principle
concern is that this new wave of students coming-to college in

e next decade should be exposed to a curriculum that comprises
necessary subject matter and methodology for producing health
stientists that are equipped to function and pursue further
study in their chosen field despite differences in high school

preparat1on‘TEsu1Ting—frvm—socra%—e&ﬁéétieﬁs—in—4a¥ge cities

I shall discuss the need for academic reform in the teach-
ing of college chemistry to Allied Health students without ig-
noring the social aspects that have already affected the stu-
dents who will be entering open enrollment colleges in the
1970's. In'addition to this the effectiveness of the new ' ele=
mentary, school and high school science curricula will be exam-
ined in order to understand some of the problems that arise
from massive curriculum reforms that are geared to teaching sci-
‘ence to a student body whose academic and social backgrounds
span a much wider spectrum. :

EDUCATION AND SOCIAL PROGRESS

mEducation is the fundamental method of social progress
_and reform". These are the words from one of John Dewey's early
works in which he made a significant contribution to the wed-
ding of education to social progress. Some fifty years later
after having studied this marriage and the effects produced “from
it, James Conant (1961) focused on the educational chaos that
results from the inequality inherent in the schools of the poor,
primarily in large 'urban areas, compared to the schools in the
in the more affluent surburban communities. Why, is it then,
that Dewey and the educators that followed him: for sixty years
were not able to develop an educational system’' that is posi-
tively linked to social progress and reform? Conant (1961)
believes that the attainment of social efficiency can only oc-
cur through greater specificity in the schools. 'He suggests
that schools should be concerrned with curricula that fit the
subsequent employment of the students in the general locality
of the schoo. without replacing the essential parts of the aca-
demic programs. ' C o
Since many of the 'students who are entering open enroll-
ment colleges today were educated in the 60's in school sys-
tems and communities that were so chaotic that they attained
a state of "social dynamite" rather than one of social effi-
~ciency, is it any wonder that two year colleges are concerned:
"with the relevancy of their curricula in enabling students to
achieve a meaningful place in the educational and social com-
munity. On the other hand the college has an obligation to the
academic community and society in general to produce competent
individuals. It cannot create a new kind of "social dynamite"
by promoting all students regardless of ability. '

»
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_/7 Therefore, the solution of this problem lies in curr1cula
that are relevant both to the students' academic backgrounds
and the necessary skills needed in a particular profe551on - If
a chemistry curriculum designed for allied health students in
a New York City Community College is to be revised, the authors
should be concerned not only with the current elementary and
~high .school science curricula but also the subJect matter and
skills .that. must be learned by these students in a chemistry
course so that they .will be able to function as competent health
————se}ent%sts—}n—a—s9c;et¥—that—wi%%=a%%a%a4a=%%%ate¥=¢egree=o£———__f__
: efficiency.. - - e

REVISIONS OF COLLEGE CHEMISTRY CURRICULA

The past decade has produced a number of advances in
teaching techniques and methods of assessment in introductory
college chemistry courses. Cons1der the follow1ngvannotated
bibliography: : '

1. Exper1mental Curr1cula in Chemistry, Hume, D, Ad-
. visoty Council on College Chemistry, October
1963, S59pp, ED 013078 .
Four programs are identified and described as rep
resentative of the experimentation being conducted
in the undergraduate chemistry curriculum in Amer-
ican Higher Education.

2. Instruction in General Chemistry and the Expanding
Student Population, Brasted, R., Advisoty Coun-
cil on College Chemistry,-October 1963, 14 pp.,
ED 013077 .. v

The paper discusses ways to mod1fy and organize a -
multisection General Chem1stry\course so that
increased college enrollments.will be able to take
the course maintaining qual1ty of instruction. Vis-
ual Aids are suggested

3. Student Success in Beginning Chem1stry at E1 Camino
College, Mooney, W., E1 Camino College, August
1965, 16 pp. ED 013603 ) ‘
The purpose of the study was to determ1ne the rela-
tionship between students achievement in beginning:
chemistry and their backgrounds prior to enrollment
in the course.

4. A Project to Improve Learning in Chemistry at El
Camino College by Introducing Chem Study Films
in the 8 mm Cartridge Form for Out of Class Use.
by Students, Kallen, L., Mooney, W., El1 Camino
College, September 1965, 28 p., ED 015719

The use of six 16 mn films in chem1stry classes was
supplemented by the purchase of théir 8mm .cartridge
versions and proJectlon equ1pment to enable students
view the films as an independent study procedure.

. Study Guides, Quizzes and Evaluations were prepared
for use by individual students.
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5. A Comparison of the Extent to Which the Same Items
are Taught in High School College Preparatory
Chemistry and in College Freshman Chemistry, .
Boston U., Mass. School of Education, 1966, .
363 p., ED 025403 | ‘

The first part of the study sought to determine
topics that were common to both, The second part
sought to determine teacher and instructor atti-
tudes toward inclusion of topics in high school .
curriculum and olimination of topics from college.

Recommends 135 topics for high school and elimi--
nates 98 topics from college course. ’

6. Modern Teaching Aids in College Chemistry - Port-
able Video Recording Systems, New Uses for
Films, Computer Assisted Instruction, Lippin-
cott, W., Brasted, R., Advisory Council on Col-
‘ lege Chemistry, December, 1966, 54 p. ED 014421
Paper summarizes the present and potential instruc-
tional applications for each-type of media presented.

7. New Trends in Chemistry Teaching, Vol. 1 (1964-65),
Cartmell, E., UNESCO, 1967,  ED 011855 . ,
Chemistry papers published in 1964 in leading sci-
ence teaching journals of the world are included in
this publication. 'New developments in college chem-
istry teaching includes modes and experiments, pro-

grammed learning and curriculum reform.

e

8. Two Year Colllege Chemistry Conference Proceedings, -
Chgpman, K., American Chemical Society, Div-
ision of Chem. Educ., 1968, 94 p. ED 030432
'The report includes (1) new and -developing programs
.-in two year college chemistry (2) beginning chemis-
try offerings - repair of Poor backgrourds in chem-
Astry and math (3) nonscience major chém programs.
“ffor nonscience student (4) programmed auto tutorial
approach to chemistry (5) multi-media approach to
te?ching chemistry (6) do-it-yourself 8 mm films
and film loops (7) CAI in. college chemistry.

i
1)
/)

9. Instructional Objectives for a .Junior College Course®
in Chemistry (lst semester), Capper, M., Cali-.
~fornia Univ., L.A.,. November 1969, 51 p.,
ED 033688 ’ .

10. A Report on the Education and Training of Chemistry
Teachers for Two Year Colleges, Mooney, W.,
Brasted, R., July 1969, 43 p. ED 034532 ‘

The report focuses on the needs of two year college

chemistry faculties and devises ‘programs to satisfy

the needs. '

!
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11;-‘An Exemplary P\ogram in Higher Educatlon for Chem-
: "ists, Engineers. and Chemistry Teachers-, *Ayers, J.,
Paper presenﬂed before the Southeastern: Reg- }
ional MTG.\of ACS. November 7, 1969 28 P
ED 034739 \
The\ paper presents a model program. for the- prepara-
tion, of chemists} chem1ca1 engineers, and high school
chemistry teachérs. The model is ‘an app11catlon of
_systems technology to program development in h1gher
education. "It is based on the structure provided"
by the Georgia Education Model Spe01flcat10n5 for

Elementary Teachers.

12. Audio-Tutorial and. CAI. A1ds for Problem0501V1ng ‘in
Introductory Chemlstry, Lower, Stephen, J. Chen.
Ed., V 47, N 2, pp 143-146, February 1970,.
BT 020309 :
Starting from a successful audio- tutorial: program, the
~author initiated a computer assisted tutorial program

o in solving chemistry problems Cow
13. A T&h Year Exper&ment w1th Chemlstry Students,
' Meszaros, "\J. Chem. Ed., V 45 n 11 PP . 767 768

Nowonbor’ 197 70,\EJ 028528 |
Introduces an evaluation procedure based on. .stu-.
dent's 1nte111gence\and ability to work with others

14. Chemical Operator (Chem JIIT 559. 78s -. Technical
Report on Development of USTES Aptitude Test -
Battery, Manpower Administration (DOL), Wash-
ington, D.C., U.S. .Training and Employment/ T
Service, June 19,0, 16 p. ED 069775. : s

The United States Training and Employment Service
General Aptitude Test Battery, (GATB), first pub-
lished in 1947, has been included in a continuing
program of research to validate the tests against
success in many different occupations. 'The GATB: con-
sists of 12 tests which measure nine aptitudes:

_ General Learning Ability, Verbal Aptitude, Numeri-
cal Aptitude, Spatial Aptitude, Form Perception,
Clerical Perception, Motor Coord1natlon, Finger Dex-
ter1ty and Manual DexteTrity.

15, An Invest1gatlon of the Use of Computer Aided In-
Vo struction in Teaching Students to Solve Selec-
ted Multistep General Chemlstry Problems, Gran:
dey, R., Illinois U., Urbana, November 1970,
165 p. ED 056515 '
Emphasis was placed on developlng computer rout1nes
which interpret student answers in their normal.chem-
jical form and tell students what if anything is
wrong. Effectiveness of these lessons was determined”
by ana1y21ng the data generated by students using
these lessons and comparing. exam results for students
who had CA lessons w1th those had had not.

r
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- 16. Organocards - Chemical Card Gamé 2, Kristol, D.,
: Perlmutter, H., Education in Chemlstry V8 n 4
PP 145-147, July 1971, EF 042744,
Describes the use of the game cards designed to_help
students master a large number of seemingly diverse
‘yet fundamental reactions of classical organic chem- -
istry. :Claims that cards have stimulated students

to learn organic reactions more w1111ng1y and more
independently,

R 17. Chems¥n___Chem+ea}—earﬂ—ﬁame—&—*ﬁgiiﬁtbﬁ G.,
- Maxwell, J.R., Education in Chemistry, V8 n4,
. PP 142—144 1971 EJ 042743
Describes purpose .and use of a card game which pre- ”
" sents the essential groundwork of. 0rgan1c Chemistry
in. teachlng Aid Form for use by individuals or by
groups of 1lst year un1ver51ty students.

18./ CAI in Undergraduate Organlc Chemistry: An Eval-
uation of Selected Programs, Culp, ‘Geoxrge,
Castleberry, Sam, Science Education, V55, n3,
pp 423-430, July/September 1971, EJ 042740.,

Compared with students receiving tutorial assistance
from teaching assistants and with those with no
tutorial assistance, students using CAI programs
ach1eved higher scores.

19. Introduction of Digital Computers into the Under-
- graduate Laboratory, Perone, S., Eagleston, J.F.,
J. Chem Ed., V 48, n5, pp 317-322, May 1971,° "
EJ 040973 ‘ ’ ”
- Describes the first steps of a language program to
introduce on line computer applications in undergra-
duate chemistry. -

20. U51ng Video Tapes. to ‘Teach Instrumentatlon in Organic
Chemistry, Nlenhouse, E., Nash, Garey, J. Chem ‘Ed,
V 48 n 2, pp 141-142, February 1971, EJ 032686.

21. Undergraduate Organic Chemistry: Design, Applicatioh

and Evaluation, Culp, George, Texas University,
Austin, August 1971, -11 p., ED 072630.

The computer-assisted ‘instruction (CAI) program in

.undergraduate organic chemistry at the University

of Texas was -evaluated by an experimental design in

1969 and found to be successful. This report dis-

cusses in-detail the formation of the design, its

application, and ‘the method of evaluatlon '

22. Development of an Undergraduate Course in the Use of

.. .Digital Computers with’ Chemistry Instrumentatlon,

. Wilkins, Charles L., Nebraska University, Lin- )
' ' coln, Dept. of phemlstry, June 1972, 5 p., ED 071270
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Computer A551%ted Instruction (CAI) has proven useé--
ful in teachlqg chemistry 1nstrumentatlon tech-
niques: to undergraduate students. The work completed
at the time.of| this interim report has clearly shown .
_ - - that a general purpose laboratory computer system, an
o equlppe with suitable devices to allow direct data ///
+ input from experlments, can. be an- eﬂfeqtlve teaching /.. .
, medium. : : '
__A___——Q%—M—Managlng Lhemlstry Instruction by ObJectlves - A
Case Histogy, Jacobson, Paul 1972, 19 P.
"ED 068093. .. -
At Tacoma Communlty College (Washlngton), a chemlstry
cburse was taughf using 1nstructlona1 objectives. :
. This document descrlbes the course in terms of writ- = _.~
ing-the objectives, 1nstructlonar procedure and stu-
dent attitudes. ‘Data and results are reported.

‘24. Instructional ObJect'ves for a Junlor .College Course
‘ .in.Basic Phys'ic4l Science, qudy, Leslle, 1972,
39 p., ED 067 744 ! .
The 1nstructlona, objectives selected are offered
simply as samp}es that may- be-used-where they - corres~- -,
pond to the skills, ‘abilities: and attltudes instruc-
tors want their students “to acquire.

BEHAVIORIAL'OBJECTIVES THE PSYCHUZQGISTS' EDUCATORS §& SCIENTISTS N

NThe ‘City University-of New York is currently initiating
a pfogram thaf‘w1II‘T€qu1re—e&ch~department in all of its units .
to reevaluate and revise its curriculunm obJect1Ve so that they . e
- may be described in.terms of a behavior that can pe seen and '
" measured. In this way student achievement may -b'ef evaluated
relevant to: the behav1o;a1 objectives. This evaluatlon can then
produce feedback that will enable educators to change instruc- -
tional procedures when necessary to produce a better “fit be-
tween student test scores and behav1or1a1 obJectlve§
' The development of the proper curriculum objectives re-
quires the cooperation of" scientists, behaviorial psychologlsts
. and educators. Jerome Bruner (1965) in a series of essays on
1 creativity, learning by the‘dlscovery method and .school curs
-+ ricula, articulated this concept when he wrote:  "Let .the v.ﬁ\
school be the place where scholars, scientists, men of affairs\

and artlsts come together-‘with talented teachers to continually:
_revise and refresh the curriculums".. (Bruner 1965 p. 125.) \ :
' ‘A committee of this type will be able to provide the O

tran51tlon from high school background to professional and _’\

academic goals of a ~college curriculum. A’study .of the modern
high school.science curricula such as BSCS, Chem .Study, PSSC,
ProJect Physics (Hurd 1969), will prov1de 1n51gﬁt into the
science backgrounds of future entering'college freshmen and
help the committee write behav1or1a1 obJectlves that are.-real-
istic.

A\
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} - Therefore, I am suggesting that a General Chemistry cur-
riculum be. designed to service the Allied Health Professions. ’
The curriculum writers must be a commigtee consisting of the
following: - . : . '

(a) College Chemistry Teachers . ' . )
(b) Health Scientists o '

'y(cJ Educational Psxghglpgiqtﬁ ! ’ ‘._;_,

.THeir aim should be the:

{a) establishment of general goals for the c;:kent and
manipulative skills that must be achieved by the
students.. . .

{b). development of performance objeéctives that will de-
scribe measurable student behavior that must be
achieved; indicating also conditions and degree of
accuracy required ST

e

(c) writing of test items based on performance objectives
L (d) preparation of a text “for content and manipulative
s . skills I . ) T
(e) preparation and inclusion of various teaching aids,
* i.e., films, video tape, CAI, etc., where appropriate.

~Ia addition to these functions the committee should also
try to compensate for students with deficiencies in high school
science and math by preparing a set of 'modular instructional
Kits. . Each module should be consistent with one of the general
content goals and consist of several interrelated coficepts which
are discussed’ in the following manner: ' )

(2) Key to pronunciation of word or words tnat desfribe
»the concept. ,

(b). Definition of the concept

(c) Examplés of the concept.

.

(d) Diagrams .or other aids where applicable

The -content of the module may be recorded on cassette
tapés so that students may read and listen to the module simul-
taneously. In this way the correct pronunciations, emphasis
and direction will be clear to the student. The modules
should be designed as an independent study assignment for stu-
dents requiring additional exposure “o-the curriculum.

When the committee arrives at a curriculum that is rele-
vant to both student backgrounds and the behaviorial object-
ives _'set up by the committee then the curriculum must be eval-
uated in order to determine its effectiveness. '

The last decade has produced an avalanche of innovations
in the methods of instruction in college chemistry courses es-
pecially in General and Organic Chemistry. However, too often
new techniques are.employed in courses without sufficient re-
search into the relative effectiveness of these innovations in
colleges or curricula that have unique objectives. .

It is also interesting to note that more recently (1972)
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educators are turlng to 1nstruct10na1 obJectlves as guldeanes
to modification of-college chemlstry curricula. The two™ year
or -community- college must carefully employ 1n@truct10na1 a1ds,
i.e., films, television, computers; etc., so/that they assist
"in approachlng objectives of the currlculum/and not’ send a-stu-
'-dent so far afield that he no longer underamands the ‘relevance -

of—the —course to his cnosen field.-
: Therefore, I suggest that research d 51gns foT measurlng
the effectlveness of teaching college cheplstry be spec1frca11y
constructed ta deal w1th not only the coylse content but also
the goals of the currlculumm ' s N

- Research is "also needed in furthe#/appllcatlon of these &
instructional aids as methods of assessing students perfor--
mance in these currlcula.

?

.

COWCLUSIONv- ’ , L .

.

; The general content areas of aniintorductory college chem-
.istry are uniformly accepted by most ollege chemistry depart-
ments .and need not be discussed ‘lere./, It is however, the de-
‘gree of, complexity of topics, the emphasis of certain concepts,

the goals,df “thé curriculum and -the- ethods for a55e551ng .
- achievement of the goals that are the crucial aspects in the
development of a curriculum for Allijed Health students.. o

Curriculum writers must also ble cognizant of the fact that
open enrollment will bring to chemistry.classrooms .students of
widely different high school backgrdgunds. .

Let us then develop chemistry|curricula for-Allied Health
students in coopetration with appropylate scientists .and educa-
tors who can help us establish goals.and write performance ob-
jectives. ~When we have done this then let us carefully con-
struct research designs that will give us obJectlve ev1dence/
of the effectiveness-of our curficulum.
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. _ CHEMISTRY AS A CAREER .
. Chemistry Moving Ahead in the Unitéd States Department of Agriculture

.t Henry §\ Walens . ' N
Eastern Regional Research Center '
U.S. Department of\Agricultqge .
‘Philadelphia, Pennsylvania 19118

‘o

"Presented as a special paperfat the Forty-Fourth‘“

- TwofyearJCollegp Chemistry Conference, Manor I T
. Junibor College, Philadelphia, Penn.. Aprid S, 1975. .
INTRODUCTION i | |

~

As we ‘have heard, today, chemistry is ‘moving ahead’anq I~
am here to tell you how chemistry is moving ahead in the Uni- -
ted States Department of Agriculture as a part of the total 7
research effort of the Department; research that has been
moving ahead since 1862." In that year, President Lincoln
authorized the formation of.the Bureau of Agriculture with
research as an integral part of the Bureau. The Bureau be-

—

’

" . came the U.S. Department. of Agriculture in 1889 and through-

out "its one hundred and twelve years of existence research

has been carried forward by its many different agencies and
bpreahs. One result of this research is evident when we con-
'sider that in 1900, a farm worker produced enough food for
himself and.8 others; by 1950 he supplied 12 other persons and
in 1960, 28 others. Today, the American farm worker can raise
“enough food to feed himself and 56 otflers, the highest ratio
in the world. . . E g .

" "1 will be talking mostly about the research being carried
out ‘at the Eastern Regional Research Center 6f the Agricultural:
Research Service. .The Agricultural Research Service.ls an ag-
cency of the USDA which carries out research on all aspects of
agriculture, from the development of new crops of new hybrids
of old érops to finding.new or better uses for the final pro-
ducts grown by the farmer. This research is carried out by
the various divisions of the ARS, divisions logated through—.
‘out the United States. However before looking ahead, to see
‘where we are going, I think that we should look back and see’
how far we have come. ' ‘ :

"HISTORICAL ' o

©

. In-the 1930's agricultural research had exerted its in-
fluence on farm production, and the country was inundated with
.surpluses. Wheat was harvested and piled up in the fields;
potatoes were dyed purple to preévent sale and burned because
there were.too :many to be sold. In 1939 Congress authorized
the establishment of four regional research laboratories in
each of four agricultural areas with a major mission of finding
new uses for these surplus crops and commidities. To fulfill
this mission, four Regional Laboratories were built in 1940 to
carry out research on the agricultural commidities including

I . . .
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the surplus, ones. Each, laboratory had as a prlmary assign-’

" meént’ the crops of the area in which it was ‘located. . Thus,
the Westérn Laboratory at Albany, California, was a551gned ,

. cereal grains, alfalfa, wool and. other west coast commodities. '
The Southern Laboratory ax New Orleans, Louisiana, conducted
research on cotton, naval stores, citrus fruits, peanuts.snd .

__N_hother_ﬁonthern_crgpsL*_Ihe_ﬂgrthernALahgtalgrx_at Peoria, T11-
inois, took on corn, wheat, soy beans, as'well as other oil- :
seeds, and other commod1t1es. The Eastern Laboratory, here ot
in ' Philadelphia, was a551gned meat and meat products, dairy
~sproducts, honey, maple syrup and eastern fruits and vegetables. . .
The Southeastern Center, a newer Laboratory built in 1969, at
Athens, Georgtka, conducts research on tobacco, pork poultry,
+ Ppeaches and other commodities. The research carried out by
"-these centers over the years has led to advances such a's fhe '9
dehydrated mashed Potato flake, developed at, the Eastern . e
Center, WURLANIZED wool, (a’shrink re51stant washable wool),
developed at the Western Center; materials which impart per-
manent press or fire resistance to cotton: from the Southern
Center; and the Northern Center's development from corn of‘
chemicals of-a thousand /and one uses, from. fimighing paper “to
- tanning leather. I have given you here only one example each
from the many “new 1te%f developed by the Research Centers.

CURRENT ORGANIZATION / . ' -

- The headquarters for the Research Centers was located
‘ [1n Washington, .D.C. J as were headquarters ‘of the- other div- :
isionsgof ARS. About a year and-a half ago, ARS underwent a s~
reorganization which resulted in a regionalization of ARS
~units, with each Region being capable of responding quickly
'to problefis withd,n its Region, as well as to national prob-
lems. And each Region has one of the former Utilization Cen-
ters in it with the Southérn Region having two. Also, .each
Region isNdivided‘'into Areas. 1In the Northeastern Region
there are five Area Three of these Areas are 51ngle loca-
——tions;, ‘the . AgrlcuPtural Research Center at Beltsville, the
“Plum Island Anlmad Disease Center, and the Eastern Regional
Research Center The other two Areas encompass many loca-
N tions. The North Atlantic Area with headquarters dt Ithaca,
New York,/lncludes installations in the northern portion of
the Reglén and the Chesapeake-Potomac Area includes stations
in Maryland, Delaware and West V1rg1n1a The other Regions.
are divided likewise.
. The mission of thé)Centers has also changed. It has
changed from the utilization of surplus crops to finding ways ‘
to better utilize what we have, to improving commodities that
we /have. by increasing their nutritive propert1es 6r by re-
dwcing health hazards, and to 1mprov1ng our environment by
educing pollution due to proce551ng these ‘agricultural com-
ﬁodltles &

. . . [
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EASTERN REGIONAL RESEARCH CENTER | '

. ~ -~ Now let us turn té the Eastern Regional Research Center,
or ERRC as we call ourselves. The Center at Wyndmoor, a su-
_burb just outside of Philadelphia, is composed of several
buildings.. The U-shaped main bui:lding consists of three
wings, with the front of the U being the Administration Wing,
the left hand side of the U being the Laboratory Wing, and. .»
the third side being the Pilot Plant Wing. We also have a
Mechanical Services building where our shops are located, 'a
Service building for steam, heat and air-conditioning, a meat
processing building, and a hazardous operations building.

: " The Administration Wing of the main building contains the
"offices of the Director and the Laboratory Chiefs, the Library

~the photographic facility, Several conference rooms-and-am aud-——

itorium, The'LaborétEinWTﬁE“ﬁEE;Qb“fbdﬁsg‘in“groups*of“threeywmm~—
of which 60 are laboratories, on the first, second and third
floors with ‘additional laboratories in the basement area. The-
Pilot Plant Wing consists of two two-story units, one above the
other. The lower level is what we call our primary proces-
sing area where items such as potatoes or carrots or apples
are received, washed, sorted, peeled and prepared for further
~processing in the upper area. Other non-food processes are
‘ conducted here also. The upper area, known as the Food Pro-
cessing Area, is where the final work on the preparation of -
food productsvis carried out. This area is completely tiled
-to allow sanitization of the area. There are three labora-
tories in the Hazardous Operations Building. One is set.up
. as a tannery for the production of leather, a second is equip-
ped as -a high pressure reactions laboratory and the third is ‘
a solvent processing room. The Meat Processing building is
a complete facility for working with meat, containing cold
rooms for storage of the incoming product, cutting room, and

a smokehouse. - -
' " Within this complex, research is conducted on meat, ani-._
mal fats, hides and -leather, dairy products, maple syrup, -

honey and fruits and vegetables of the Eastern Region. This
work is carried out by a staff of 285 full time employees

plus about 40 other -employees. Of these about 150 are-pro-
féssional”scientists,,with the balance distributed between
the clerical, stenographic, blue collar and other support
personnel. The scientific staff is divided into Laborator-.-
ies, each carrying out research in its designated area. Thus,
the names Meat Laboratory, Animal Fats Products Laboratory,

" Hides and Leather Laboratory, Dairy Laboratory and Pldnt Pro-
ducts Laboratory are self explanatory. The other two groups
are the Physical Chemfstry Laboratory and the Engineering and
Development Laboratory. The former carries out work on sep- /
aration techniques and analytical procedures, including instru-
mental procedures and computer technology, which are of value
or use to all the_scientific personnel. The Engineering and
Development Laboratory conducts pilot plant operations for
itself and all other groups--operations which include scale up

-
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of laboratory findings, new processing procedures, and orig-
inal work developed within the group.

‘ The Center has an extensive library, with direct access
to the National Agricultural Library at Beltsville, Maryland,
and access to all local scientific libraries. Our library
receives some 425 different journals each month, ranging from
the strictly scientific journals, such as the Journal of

the American 0il Chemists' Society and the Journal of 0rgan1c
Chemistry to trade publications.

We are also quite up to date on 1nstrumentat1on. Our
scientists are well equipped with infrared instruments and
gas-liquid chromatographs (GLC).

We have three mass spectrometers, the most modern of
which is an instrument equipped with a GLC to separate compon-
rnents,wa .double. focu51ng mass spectrometer, and its own com-
"puter Thus,” the ‘mass” spectroscoplst can iffject a sample 7
into the GLC, .pick one ‘fraction out and send it through the
mass spectrometer, and read the results off the printout,
~all within a very .short perlod Another mass spectrometer
isTbeing fitted out to perform field ionization mass spec-
trometry, .a new technique in which the molecule is excited in
such a manner as to produce a prominent parent peak and few
other peaks, enabling one to easily determlne the molecular
weight of the compound.

We also have two Nuclear Resonance Spectrometers, an
older model, a 60 MHz instrument and the newest addition, a
90MHz, Fourier transform instrument. This instrument utilizes
a pulse-type scan, with pulse times of one to on hundreth
seconds. The pulse scan allows repetitive scanning of the
. spectrum; the self-contained computer stores, accumulates and
computes the 1nformatlon and then prints out the results when
wanted. !

We have an electron miscroscopy section with transm1551on
and scanning scopes. The’ scannlng scope arrived about one
year ago and became a work horse with almost every group in
the Center’ maklng use of this instrument. - The Detergents
group has used the scope to determine the damount of cleaning
that occurs when using different detergents and the:Plant
Products Laboratory ‘has looked at fungal action through the
scope.- In conJunctlon with the Meat Laboratory, the electron
microscope group has been-conducting investigations on what
makes meat tender. .For this purpose, they have designed a _
.miniature motorized mount that can be introduced into the sam-
ple chamber of the electron microscope. A piece of meat 1is
clamped into the .mount and the motor is energized, pulling the
piece of meat apart.  To record this dynamic process, we have
obtained a complete TV recording outfit, and by taping the
output of the SEM, we can have instant replay apd stop action
of what is happening in the SEM. .We then have our computer in- .
stallation composed of an IBM 1130 unit with various pieces of
hardware such as an X-Y plotter, a Modcomp unit for additional
processing capacity and an add1tlonal dlSk readout unit. ¢ The

'
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tions are useful for certain protein combinations. Thus,
PER values calculated from these equations for meat products,
. and combinations of meat and da1ry products or meat and egg
“\products correlated very well with the PER values found by
rat feedings. Trials. with combinations of meat or other
products with beans gave poor correlations while meat or poul-
try with vegetables, vegetables alone, or da1ry products were
variable in their correlation. : This line of research is be-
ing ‘carried forwaxd at present in an effort to develop a us-
able method that will apply to all products. '

j Following the goal of making better use of the products
that we have, our Plant Products group has also been doing
its share of conducting research on maple syrup. Only two.

_~ countries, the United States and Canada, produce this commo-
dity, and over 50% of the United Stdtes requirement of 2 mil-

... lion gallons is_ imported from our northern neighbor.
million gallons produced-domestically comes from less than
five percent of - the available sugar maple trees. In the-past,
our group has provided the farmer with new methods for the
.collection and storage of the sap and for the productlon of
better syrup. One’ problem that has plagued the farmer is.
due to "buddy" sap, the sap that is collected as the tree be-

~ gins to bud. This sap produces a very dark, off-flavor

syrup with very little value. Our 1nvest1gators found that
~if this ["buddy" syrup is passed through an ion éxchange col-
umn, th¢ off-flavor is removed g1v1ng a normal tasting maple
syrup. / Also, some of the color is removed, resultlng in a
lighter colored syrup which .is more valuable than the darker
one. This. technlque allows a greater productlon of syrup
with no inclrease in the number of trees tapped.

While Ee are on the subject of Sweets, scientists in our
Physical Chlemistry Laboratory have been carrying our research
on greater utilization of fats. Making use of a simple tech-
nique used by most chiemists; that of fractional crystalllzatlon,
they have been able to fractionate animal fats to give edible,
useful products. Starting with tallow, the fractionation .
yields three components; each 100 grams of tallow giving about
15% of a solid fraction, about 65% of a liquid fraction, and
about 20% of a semi-solid fraction. The solid fraction could
be 'used as a-thickening agent for: vegetable oil in producing
a margarine and the . liquid fraction could be.used as a salad
oil. And we have found that the semi-solid fradtion could
be used as a substitute for cocoa butter in the manufacture of
candy. It has the. same melting characteristics and mouth
feel of cocoa butter. .and costs only about one-third as much.

The Animal Fat Products Laboratory has also been conduc-
ting research on making better use of our agrlcultural commo-
dities.. Research has been carried out-using inedible animal
fats, greases and tallows as starting materials for chemi-
cals, polymers, lubricants and lubricant additives and deter-

gents. One of the first experiments carried out in high
school chemlstry involves the converslon of an animal fat in-
o3
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to soap, a salt of a fatty acid, which is an excellent clean-.
~ing agent, One end. of the molecule, the carboxylic acid end,

is hydrophyllic. The other end, the hydrocarbon chain, has

‘an affinity for dirt and greases. Soap, however,.only works

well as a cleaning.agent'in'soft, hot water. In cold water,

.

it dissolves slowly and in-hard water it ferms and objection-

_able scum of precipitates. And for this reason, soap has

virtually disappeared from laundry and dishwashing detergents.
Scientists in our Detergents group have been working on this
problem: how to-utilize soap 4in a detergent which will work-
under any conditions. And they have succeeded. They 'have pre-
pared from tallow a class of compounds, called lime soap dis- .
persing agents (LSDA), which prevent the formation of the scum,
keeping the precipitate suspended in the water and out of the
clothing. The LSDA also imparts improved cold water solu-

..hilitxmﬁgwihgmdgggnggulg__gﬁzgxgin_ﬁgxmplaxionsﬂhaye”heen S

developed containing soap,. LSDA, and silicates (the latter as
builders), which compare very favorably with the detergents n
now available. In addition, the ‘tallow derived detergent .is
more readily biodegraded than the current synthetic deter- -

~gents, thereby reducing the pollution - load on our sewage plants

and waterways. Our formulation is-also free-of phosphate,
again a reduction in-polluting effect and since our detergent
is made from tallow, an annually replenishable"agribultural
commodity, it would help alleviate our energy crisis by free-
ing petroleum used in the manufacture of the synthetic deter-
gents for other-uses.: We have also. been investigating the

"synthesis of other useful chemicals -or products from tallow.
~One of the first jdeas was to introduce ddditional function-

ality into the fatty acid molecule and it seemed that ester
interchange might ‘be a useful route to the synthesis of iso-
propenyl esters, an unusual enol ester. Isopropenyl acetate

was reacted with the fatty acid, in this case stearic acid,

in the presence of sulfuric acid at 92°C giving a 50% yield

of the isopropenyl ester and 50% yield of anhydride., The
research continued in an effort to find a better yielding pro-
cedure. Our scientists found that methyl acetylene, a com-

‘mercially available wastegas derived in the manufacture of

butadiene or styrene, could be reacted with fatty acid, in the
presence of the zinc salt of the fatty acid, to.give an ex-

cellent yield of the enol ester. The reéction.Was carried out
under pressure at about 150°C. They also\ found that MAPP gas,

.a fairly stable, non-explosive mixture of ‘methyl acetylene,

allene, and propane, could be used in the reaction in place
of the more costly pure methyl acetylene. '

The enol esters have proven to be highly reactive -om-
pounds, ideal. as-intermediates in the synthesis of many dif-

~ferent compounds. These esters do not react in the same manner

as regular esters. In a standard ester,.the carbonyl oxygen
becomes the negative site. In the énol ester, the negative s
site is on the methylene group. Transfer of a hydrogen ion
from the alkyl portion results in the formation of a ketene
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an&_acetone,.and"itAis the ketene which accounts for some of
the reactivity and versatility of the enol ester. Thus,
in the presence of HZ, the final product will be R-Ch,COZ.

1

 The yields in this type of reaction are.essentially 1 0%, for
- the acetone is formed as a gas and,can be removed from the re-
action.vessel, driving the reactlon to completion. Using HF

or HC1l, one can produce the correspondlng acyl halide free
from contamination by the reactants, or anhydrides can be pre-
pdred by add1ng the correspondlng free acid., The reaction is
especially valuable in preparing hlghly hindered compounds..
Isopropenyl stearate can be-used to acylate benzene or diethyl

“malonate in the presence of a suitable catalyst. - It forms-
chelates with many metals. One possibility is that .it could v

. be used to extract copper from mine waste water, for.the-cop-——"

»_;Mpenpchelatewrs ~hrydrocarb6i Soluble -and can be extracted from
the water. - Then treatment with HC1 destroys the chelate and"

~ produces copper chloride. The 1list of poassible applications

" is still growing. As-a Step that could lead to commerciali: . .~
zation of the process, our engineers have worked out pllot ' i
plant production of the isopropenyl §tearate, including de-
signing a continuous reactor.

_ Our Hides and Leather ‘Laboratory has been utilizing chem-
ical and related scientific means to produce better leather,
to better utilize raw hides, to preserve the raw hides before /
tanning into leather, and to reduce the pollution.due to tan-

~nery-wastes. This group was the forerunner in the development
of glutaraldehyde tanned leather, a leather with very good = '
water and perspiration resistance. This development allowed '
the production of combat boots’ that would last longer than a
few weeks in tropical areas and of golf gloves that would

last the entire season or longer. - This-search for the means
of producing better leather continues today with ‘a process
known as graft polymerization. Leather, being a natural ma- _
terial, does not have uniform thickness or strength. In graft
polymerlzatlon, a monomer- is added to the leather and poly-
merized, giving a permanent and irreversible bonding to the
leather. And the properties 1mparted to the leather can be
varied accordlng to the type of mohomer.employed. Take for
example, a simple chain ‘polymerization on chrome tanned lea-
ther. The chromium atom is bonded to several proteln chains
of the leather, and the polymer chains form ‘additional 1links
to the proteins. This type of graft polymerization would give

"a highly elastic leather, one that would stretch well and re-
turn to its original shape. By increasing the polymer cross
linking, we get bonding to protein chains and to the chrom-
ium atoms als-’ resulting in a stiffer, less flexible leather.
And our preliminary results indicate that the graft -polymer-
ization does have a leveling effect on the leather, with the
thinner and.- weaker portions taking.up more polymer than the
thicker and stronger sections, which in turn increases the
amount of usable leather.

But before one can make leather,'one must transfer the
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~raw hide from the slaughter house to the tannery, and 'in

some cases, the tannery is thousands of miles away from the
slaughter house. Unless .the tanning operation is carried

~out soon after slaughter, the hide will deteriorate unless it

is preserved in some manner. ‘ Salt-has conventionally been N
used as the preservative, each 100 pounds of hide requiring

~about 30 pounds of salt. Then before the tanning process .

can take place, the salt must be washed out of the hide, and
the resulting brine becomes -a pollutant. The extent of the

m_problém can be.-seen from the fact that 374 million pounds of
‘salt were used in hide preservation in 1972, Research institu-

" to-a method for preservation of raw hides utilizing a treat- ...

ted on this problem, which was begun several years ago, has "led

e ln st et

mentwwithfsulfité“gﬁiﬁtlon,‘_THE"HiHEE"E?EfEIaced into an
acidig¢ sulfite solution, containing one pound of sulfite per

+100. pounds_of hide and acidified with an equal amount of acetic

acid, The solution container can also be used as a shipping
container, reducing the amount of hide handling that is re-

quired as compared to the -brining technique. And an -additional -
advantage is that the sulfite decomposes during the preserva-

-tion period and very ‘little remains to be washed out of the

hide before the tanning step. Samples preserved for 28 days
by this new technique have produced excellent leather and on-

\'going work has shown that hides can be preserved for over 10
months. ' '

4 Most animals have hair, theérefore, the hides must also be
dehaired before they are processed into leather. The dehairing
operation utilizes large amounts of sulfides and lime to sol-

~ubilize the hair, producing an effluent that is high in these

two types of compounds, as well as the degraded protein from _
the pulped hair,. This” type of effluent is responsible for as ¢
much as 75% of the total pollution load from the tannery. The
high alkalinity of the effluent makes it very difficult to
handle in sewage treatment plants or at the point source. But
again, our scientists have found an answer. They have worked
out.a method of treating the effluent with activated sewage
sﬂudge_mitroorganisms that have been acclimated to the highly
alkaline limefgulfide effluent. This process results in re-
moval of 91% of the nitrogen and 90% of the sulfides.

From hides or parts of hides not.coverted into leather,

we have produced comminuted. collagen, a food grade material-
‘made by chopping the collagen from the hide into fibers of

various sizes, the final chopped size being ‘determined by the
use for which the material is intended. One of the uses might

‘be as an immobilizing medium for enzymes, or the collagen

might be used as a texturizer in food products. The material
can absorb as much as eight times its own weight of water.
As an example we have in one beaker the dry comminuted col-

lagen, in a second water has been added and we have two pha-

ses. 'In a third, acid has been added and the water -has been

~completely absorbed by the collagen. ‘The product can be ex-

truded and it will hold its shape very well, as illustrated in

.a fourth beaker.
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_ Our chemical engineers have also made-other contri<

.butions. .About 20 years ago they developed a product that I

am sure everyone here is familiar with, the dehydrated mashed

potato flake. The development was really two. fold: first, a

method of cooking the mashed potatoes known as the "Ph11a-

delphia Cook'" was devised; 'a method suitable for the productlon

of flakes or granules; and second, the process to produce the

" flakes was worked out. This development.occurred at a very
opportune time--potatoes.were in surplus and potato consum= T
- tion had been decreasing. Many companles produced the product,
the consumer“liked th roduct, and the consumption of potatoes
started rising. ﬁe process allowed consumptlon of sur-

plus potatoes+_xleld1ng_a_produbt—that—cou}dwbe—more*easriy' ““““ B

stored and used thrdﬁghout the year.: One 1mprovement in the

product has been brought about. by 1ts extensive'use in the
school lunch program: This program, reaches ch11dren from

lower economic levels, children who ido not usually receive- a

~well balanced diet. Our researchers proposed to fortify the
potato flakes with Vitamin C_ and thereby prov1de the ch11dren
with this vitamin. in order to: improve their nutrition. This”
was done, and over 16 million pounds of Vitamin C fortified

potato flakes were-used in -the school lunch prpgram in 1970.

Our Engineering group has developed anothler type of de-
hydrated product, explosive puffed vegetable and fruit pieces.’

Conventionally, ‘'vegetable and fruit p1eces, such asﬁcarrot

dice or apple sllces, have been dehydrated by oven'drying As

a piece dries, the outer layer becomes hard, the piece shri-

"vels, and removal of the water becomes more d fflcult. Freeze

drying does not result inr a shrinkag ' 1ece, but this

procass is very costly, and certain items’undérgo undesirable

[changes when subjected to this method of dehydratlon. "For

~ example, carrot and potato p1eces subJedtedst freeze-drying

., lose their color, resultifig in an unappetizin looklng product
With our process, the start of the dehydratlo process is the

same as in the convent10nal drying process, but the drying pro-.

cess.is stopped when an intermediate moisture| level is reached,

usually ‘in the range of 20 to 30% moisture, he pieoes are’

_ then placed into a- "pufflng gun', an apparatu very similar to
the "pufflqg gun' used in pufflng rice ‘or whieat kernels, the
gun is sealed, and the temperature and- pressu e are raised to-
a predetermlned level. Then the pressure.is eleased almost
instantaneously. The rema1n1ng moisture withiin the piece
flashed into steam, causing a slight puffing jor .expansion of .
the p1ece but more 1mportant1y, a honey;ombed or porous struc-
ture is produced within the piece. Now, the piece is returned

. .to a dry # for the final drying step, to 3-4% moisture,| a step

| very easrly carried out because of the porousjstructure| of the

| piece. \Midking a comparison of the two types of products we
find that the conventionally dried piece requjres about 16 hours
drying time and takes 40-45 minutes of boiling to reconﬂtltute
and the puffed piece requires only 6-7 hours df processing time
and reconstitution of the product is accomplished with about
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5 minutes ‘of boiling. As’is readily apparent, the energy sav-

~~ing4i'ﬁproducingwthewdehydfgted product and in_its-Teconsti- T
tution is c¢onsiderable. This process has--been applied to
carrot dice, potato dice and slices, apple slices, blueberries _

and other fruits and vegetables. . The Engineering group is‘ now
developing a continuous puffing gun, “a-piece of apparatus
that would have a greater production rate and therefore a great-

-,er:apbeaﬂ:fnr”industryf“finithismappqratuﬁé;thenggfingﬂopera?’”'7w/>
tion has been divided into two steps: @he,heatgngfp;essufi%a;______q
" tion step and depressurization,step.. The pieces are intro-

ducedwinto;themheating—andfpgessurizatieﬁ chamber, travel .

—through--thé _chamber:-an d-are-transfe rred=into_the puffing cham-- .
ber where the pressure is released. The-puffed pieces-—are ’ '
then expelled into the:collector.and..dried. - I

_ Our microbiologists also contribute:to:the res earch—prografm——
ofthe Center. All food items that:-we develop are checked for
bacterial contamination;-and- Tesearch is-conducted on possible -

~ sources of contamination Qf.prqcessedféxoducts, especially tcured

“WUr“prutessedwmeaf:?Tﬁautts7wb¥ésa}mone%iaT—Staphfoéoccus,mand, 5!
Clostridjum Microorganisms.- To carry—butdﬁﬁis research, we’
have had to learn. how ‘to make vafious products, such as frank-

“furters, Lebanon bolqgnaf>9n~others,-makinkiuse of the Meat

“"Processing .Laboratory. The bacteria under study are intro-

duced at different stages of the process; at the grinding

stage, when mixed, before stuffing intd "casings, or before

cooking“in the smokehouse. We are._happy to report that our’
studies indicate that the ?QOCegsing;CDnd;tions, i.e., fer-
mentation, smoking, etc., have not allowed growth of patho-
genic micréorganisms. In fact, the initial count decreases

or disappears altogether. h : :

E ‘Ariother type of hazard is due to chemical coumpounds

___that are present in the agricultural.commodity or that are
added during processing. In recent years;ﬁiﬁ?férticles have
appeared in print concerning the problems associated with the’
. use of nitrite salts in processed foods. Nitrite salts are
chemicals that have been used for{centuries in making cured
" meat products-—It has been found that nitrite may react with
some of the amines of the meats to form nitrosamines, some of
which have been shown to be carcinogens instudies with.ani-
mals. Although there has been no implication of any nitro-
samine in connection with cancer in humans, the potential
health hazard of nitrite has warranted investigdtion.'"{f
‘ One of the first problems to be solved was to find a
means. to detect nitrosamines in cured meats and to determine
the amounts ‘present, amounts that are present in parts per bil-
lion range. Our scientists found the answer in a combination:
gas liquid chromatographic and mass spectrometTic—analysis.
_The product to be analyzed is prepared in a form:suitable for
solvent exXtraction, extracted with methylene chivride, the
extract concentrated, and the concentrated sample analyzed by
gas liquid chromatography using a flane ionization detector.
Those samples that show peaks corresponding to nitrosamine

S
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standards are then analyzed by GLC-mass spectrometry for final
confirmation of ‘identity. In this way, we routinely detect = .
~--and identify nitrosamines in concentritions as low as 2-5 parts =~
C. per billiom. =~ v : | ‘ S : -
" With this detection method available, our scientists could
now determine the stage or stages in the processing that the
“nitrosamines were formed. For example, with bacon, .it was
. found that a carcinogenic nitrosamine was formed during the
frying operation, and géenerally, the higher the temperature ‘
of the frying, the greater the amount of nitrosaﬂine.formed.‘
And we have looked:into methods or means to reduce or prevent
. the formation of the nitrosamines. -One method that seems to
hold promise is the addition of sodium ascorbate to the pro-

it ——— e e e et e e a

"duct-durihgfpfBEEEEiﬁgffEiﬁTfIﬁf“iﬁfaﬁ”Tﬂhibitiﬁnfvr“reduction~~;f—
in nitrosamine-formation. We have also been looking into us-

e

ing other additivesi~as substitutes -for nitrite, chemicals-which
do .not form hazardous compounds. Work is continuing along
these lines, with the final answer still in the future. = ~
Scientists’ in our Dairy and Engineering and Development
Laboratories have been moving ahead in the .area of dairy pro-
duct research. The Engineédring group has developed a pro-
cess to make a.dried whole milk which can be stored .at room, °
temperature for about 10 weeks, or in a refrigerator for

"about 12 months, or a freezer for up to 3 years without de-

veloping undesirable flavor characteristics.. It reconstitutes

very easily, has an excellent flavor and all the constituents
of fresh milk+-.The process, as devqldpe& by our engineers,
consists of a rapid, 'low temperature evaporation of most.of =
the water in a vacuum evaporator after .which an inert gas is "1
injected into the concentrate. This. mixture-passes into a ;
continuous vacuum dehydrator where -the gas. expands and:causes
foaming of ‘the concentrate as it is drying. .The resultant B
"product is friable and easily:broken into powder. ~The powder

is packaged,:and here chemistry comes into play again, for the
powder must be packaged so‘that there is no oxygen present. . o
For this purpose we have been investigating the use of oxygen
scavengers and canning under inert.gases, techniques that can
also be applied to other food products. ' O

. Consideration of milk brings us to the research beéing
conducted on cheese whey, a byproduct from the manufdcture

of cheese. . The production of cheese has been on an upswing

in this country, as well as in foreign countries, and the prob-

o lem of pollution from cheese whey has also been ificreasing. .
The extent of this problem can be readily seen since for )
~every pound of cheese that is produced, we must dispose of
about 8.5 pounds of cheese whey, a watery solution of lactose,
protein, and minerals. Although the solids amount to only 6
to 7% of the cheese whey, in 1973, about 30 billion pounds of
cheese whey was produced.” The whey can no longer be dumped
into streams and rivers, and if disposed of. into sewers, the
extra charge made by the municipalities is high. Some of the
cheese whey is now used. in food and feed, but this only accounts
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for 42% of the solids, the other 58% remains to be disposed of.
We have attacked the prohllem in several ways; carrying out our
research on removing and recovering the solids from cheese
whey .and returning pure water ‘to the streams, finding more
uses for cheese whey and finding uses for the recovered sol-
ids. For by utilizing the recovered solids, the costs of their:
recovery can be partially or fully recouped.- . :
Réverse ‘osmosis and ultra filtration were two of the tech-
niques studies for the recovery of the solids>- Both methods
make use. of membranes fastened to a supporting maternial 'and
high pressures to separate the components of the solution. - In
-fact, one can think of reversé osmosis as‘'the limiting case
“of ultra filtration, where the holes in the membrane will let b
only water pass through. Therefore, we caf taiTor“the_separa~—~wmw~¥
tion by these techniques to recover all the solids in one batch ‘
- and'get pure water or fractionate .the solids in several passes
through the apparatus, finally'reaching pure water. .. o T
We have been investigating how to put the recovered solids -
“ to gocd.use. One route has been the fortificatipn of foods
with the proteins ‘recovered from the cheesé whey. Foods made
from grain, such as macaroni and spaghetti, contain protein, -
but the essential amino acids are not present in the correct T
amounts to provide the best protein nutrition and thus it was
thought .that fortification of pasta products might be a good '
outlet for cheese whey protein. Our engineers obtained a
"pasta machine and they have been working on this problem. By
raising the protein content of the pasta from its normal 12%
to about 20% by the addition of cheese whey , protein, they
have also raised the PER from-iits original 0.7 to about 2.4,
or about the'equivalent of casein, which is used as a standard -
in the PER determination. The product is slightly blander ,
thah’nonfortified'pasta,?but‘with.the addition of sauce, there
is no detectable ‘difference in taste. Samples hdaye been made
on commercial procéssing equipment with'good.sﬂccgss; '
. .Another outlet.for cheese whey 'solids is in a cheese
whey-soy flour drink that our Dairy scientists developed about
8 years ago. The product is a powder composed of a -mixture
of ‘soy flour and cheese whey_solids that is very easily .dis-
solved in water to produ

/

»

. uce the dFitik: The PER of the mixture
is about 2.2 as compared-to a FLR of 1.8 for soy flour- -alone
and, the nutritional balance:is very good. This product has
now been produced for distribution to developing countries
as a food supplement for young children to help reduce the .ef-
fects of malnutrition of these_children. In conjunction with
the Agency for International Development, and other agencies,
about 5 million pounds of .the whey-soy flour mix have been
distributed to countries in South America, Africa and Asis, ‘
and pxeliminarﬁ results indicate the the produce is very well S
-accepted. o o B o ! '
Other groups have been working with the lactose -that is-
obtained from the cheese whey, using it as a starting material



for the synthesls of other chemicals and products, or, hydroly- b
zing it to the monosaccharides to. imprové its sweetness. The £\
hydrolysis of the lactose also serves another purpose. A \
large number of the earth's population, especially non-whites,
'exhlblg lactose intolerance.  They lack the enzyme, lactase, A
necessary to convert the lactose into glucose and galactose
during dlgestlon, leading to stomach and intestinmal distress.
To prevent this from hap en1ng, we are 1nvest1gat1ng the enzy- ;
\ matic hydrolysis of ‘lactose in the freshmilk, in the cheese \
process, and in the cheese whey. The hydrolys1s of lactose
by the -addition of lactase while maklng cheese offers several
advantages. Normally, chedddr cheese is cured for about 9-10
months, and during this time the lactoseé that is left in the '
——-—cheese..is-hydrolyzed.- -Qur- Dalry~%aboratory~sc1entlst9"have“m~**“““
found that the lactpse can be hydrolyzed by adding lactase
during the curd1ng operation, and the- cheese produced by this
process cures in about 6-7 Tmonths or 1 ss. This shorter cure
time should reduce the amount of controlled . temperature
and humidity storage facilities required-by the cheese manu-.
facturer, saving him 1.3 cents per pound of cheese per month.
And the cheese whey produced can be ‘used in many different.
foods without further treatment. '’
In the last work that I have reported we have a good ex-
ample of how we are attaining our current goals“ to make
. better use of agricultural commodities, to improve the nutri-
- tion of these commodities, to save energy, to reduce pollu-
tion resulting from the processing of these commodities, and
to reduce hazards to health 1nherent in our agrlcultﬁral
commodities. - :
Thus, as you have heard, Chem1stry, as well aS other fields,
continue to  move ahead at the Eastern Reglonal Research Cen-
ter to provide maximum utlllzatmon of agricultural products for
the greatest benef1t to each of us. °

ACS An Imtlator and Coordmator for\Ghemlcal Educahon _

— - . ’ \
' Patricia~M. Eemaire
Manager, General Educational Activities .
American Chemical Sociadtv .~ o
1155 Sixteenth Street,; N.W.
Washlngton, D C. .-

Presented to a Spec1a1 Sess1on of the porth Third
Two Year College Chemistry Conference, Penn Val- ¢
ley Community College, Kansas City, Missouri,:
February 7, 1975. - :

- \ . . . ‘

As: you well know, the American Chemical Society is’a menm-
bership organization with a total of nearly 110,000 members.
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Because of the size of its membership, its ‘position in the’
‘scientific community, and its past contributions, the Society
wields. considerable influepce in many areas. “The scope of soc-
jety-services is such that many of the suggestions received
are for services or programs .that already exist. We also get
suggestions for -services which have already been carefully
considered by society committees and rejected for one or-more
reasons. When .a truly new suggestion -arrives, society staff
directs the suggestion to one or more committees or either,
the ACS . Council, Board of Directors, or both. Frequently ¢
staff members find it necessary to do further research on
the suggestion, to collect statistics, prepare preliminary
proposals, and contact and visit government.officials, as
‘well as'determine the financial implications of the sugges-.
tion. ; ek o LY et

. -Ideas for new society programs originate from many sources;
from members not involved in.society governance, from members.
who are involved "in society governance, from members who are
involved in society governance, from staff members;’ and from
outside influences such as government agencies or other
sqocieties. - . T :

Let's -look briefly at several current projects or efforts, |

at how they began, and what/was involved in their {development.

I~ Cooperative Education: °. i M .
o Thex;nﬁhstrial-academic<interface has long been of

cdncern’to the society. . Some of you may have participated,
~in operation interface programs ‘that brought together
academicians and industrialists in one place for several
days. ® However, cooperati@e gduéation,'wherg_the student
becomes a paid, productive employee, had never recekved -
any significant attention. in the Society even though it
has been a widespread practice.in engineering education
for quite some time. - o } o . o
: : ACS took its first definitive steps in this-area in
~ 1973, when at the-Eighth Biennial Education Conference,
3 Dr. L. Carroll King from Northwes'tern made a plea to the -
i _.effect that the Society do something more/ to improve. ex-
i~=, -change at the academic-employer interface. He specific-
"ally recommended that cooperative education be used. Dr.
King's arguments were sufficiently conviptingvthat the
. ‘conferees endorsed his concept. At the ACS Board of
\ Directors meeting that.summer, the Boar . Comimittee on
' Education .and Students recommended that/a Task Force
on Work-Study Programs be established tp study the poten--
tial of cooperative education in chemijstry. In the fall,
. the Task Force was created by board ac ion. The ACS Pres<
ident and Board Chairman appointed members to the Task
Force with Dr. King as chairman, and e tablished a bud-
get for it. In December 1973, a two-day Task Force '
meeting was.held. A survey of cooperdtive 'education in
chemistry in the United States follow#d_and'a carefully
. . - ! N
1
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~designed conference was convened in ‘December, 1974 to
better giuge the 1nterest of both academic and employer
‘representatives 'in’ cooperative educatioi. |,

Participants in the 1974 conference;; :discussed many
aspects of cooperat1veneducatlon, from the point of ‘view.
-of the student, the* educator, and the employer.* One of
the gonference recommendations was that ACS establish
an Office of, Céoperative Education. Conferees agreed
that ACS could and should become active in coordinating

" and d1ssem1nat1ng information on , cooperative edueation
programs at both the undergraduate and graduate levels.

' Establishing a Staff Office of Cooperative Education
would require outside funding. This means that a pro-
posal must be developed, written, usually, by staff and

...._.xeviewed and augmented by those .groups within ACS that
are concerned with Chemical Educatlon. While the pro-
cess of committee review and concurrance on such a fund-
ing proposal can often ‘be long and arduous, it 1nvar-
iably produces high quallty proposals.

N

2. The Multi-Media user controlled modes of Contlnulng
educatlon PrOJects T .

In Augtst, 1973, a new assistant d1rector for educa-
tion, Dr. Lowell Pa1ge, was/appo1nted at the National .
Science Foundation. One of Dr. Paige's first new 'pro-
grams deait with GOntIHUIHg education ‘for non= -academice-
people. With its ‘experience in continuing educatlon,

ACS was one of the first to be appraised of the new pro-

- NSF off1c1als and two of the ideas were enthus1ast1cally
necelvedr Qu1ckly, .appropriate AGS Committees were al-.
‘ertéd to the new NSFL1nterest anhd staff was encouraged to
prepare a preliminar proposal - When the pre11m1nary i
proposal was favorably received by’ NSF in March, 1974
“a short deadline was set for receipt of the off1c1al
formal proposal. Necessary committees were"convened /
at the April <1974 ACS National Meeting, and they re- |

Guested ‘that a special group of experdy in the various _
media areas be assembled, to react to the proposal befpre

a final formal proposal was completed. fThis ‘was accom-
p11shed, and the proposal was drafted, -reviewed, and
submitted to NSF on April 19, 1974. °

Thus, when circumstances demand the ACS committee
structure can and does’ perm1t ‘a degree of haste, while
° still prov1d1ng for maximum ynput from soc1ety members.

3. Recommended guidelines for the pre-service and

in-service. tra1n1ng of secondary school chem1stry
reachers . : -

v
-~

: The teach1ng of chem1stry in secondary schools con-
,  tinues to be a matter of broad concern. The influence‘of
the h1gh school chemistry curriculum proJects of the 1960'
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has produced better prepared students for college work in
chemistry. However, a large portion of the secondary
‘school students avoid these courses or fare.poorly in

them. Many colleges, particularly two-year colleges,

"must give a Beginning Chemistry course designed for stu-
dents whose inadequate background suggests a ‘likelihood

of failure in the ‘General Chemistry course. Not only
,arevrelativglyvfew;highmschpblmphemistrywteachersgACS

" members, but surveys indicate that in many cases, €s- .
pecially in smaller schools, chemistry is often taught AS

__._hx_pgrsonsﬁwixhiVeryulittlewforma%~training4in“chemistry;”“N

———uxhesegguidelinesuwill;bﬁgin,in the very near future.

L career literature and career guidance effort. The idea

This concern pronpted the Committee on Chemical Edu-
cation to recommend the4deyelopment’of-guidelines for
“the pre-service and in-service training of secondary
school chemistry teachers. The National Science Founda-
tion reacted somewhat cooly to the funding proposal for
this particular project.: The Committee on Chemical Edu-
cation, however, felt that development of such guidelines.-
”mASmimportantmenoughmtowneeeive ACS_funding;“'A'revised
proposal was submitted to the Board of .Directors, who
"voted at the last national meeting ‘in Atlantic City,

to support the project. Preliminary work on developing

4. Career Film, "The Chemist"z ;

The. increasing interest of students and educators in
career education hgi_gromgged a re-evaluation of the ACS

——-- ~tgproduceé 4 new career Film. about chemists was approved

and encouraged by ACS Education Committees and the Board
of Directors has recently voted money to support initial
development of the film. The purpose of the film would
not be to recruit students into the chemical-profession

“but rather to stress the yalue of the study of chemistry
regardless of career plans: to give a realistic picture
of the characteristics and qualifications needed by a
person who does intend to go into chemistry; and to il-
lustraté the subjective aspects of the profession--atti-
tudes, personal,relationships, and professional obliga- - :
tions. A Steering Committee for the film will be appoin-
ted soon.

5. The Two-Year College Chemistry Conference:

Some of you are well aware of the history-behind the
2YC. and the work rejuired to prepare for each of the con-
ferdnces. Here again, the need for such conferences was
perceived by an individual, in this case the organizer ~
per excellence, Bill Mooney. Working within the Divi-
sion of Chemical Education, the conferences were started
on a once per year basis, grew until a proceedings could
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be pub11shed and then .expanded to several conferences
each year both in the U S. and Canada

Many other examples can be used to exemplify the methods
by which ideas can be nurtured into useful programs or ser-
vices within the ACS. Much can be said about the idea whose
time has -come.' But in the ACS, chance plays only a small role.

~——I-f-the—idea-has a- sound basis" and ‘Is financially ™ fe351b1e, ACS
Committee and Staff structure can add further strength to. it.,

teeeeeThe— ACS—is—a- -voluntary society.” Its greatest strengt has al-
ways been in its members, who ha/e given and continu¢ to give,
their time and energies to create, develop, and implement '
new programs in Chemical Educatlon "

'. A Career Workshop in Chemistry

, ©" Joanne Harrison

' ' Vincent Sollimo
Burlington County College
Pemberton, New Jersey 08068

Presented to a General Sesslon of tha Forty Fourth
Two Year College Chem1stry Conference, /Manor
—L~w<w"~—~——_~Jule1*ColLege, Ph;ladelphla, Penn. Apr11 4, 1975.

This art1cle describes a "Career in Chem1stry Workshop"
_,__which was_a result.of joint efforts—of a- -Student—Development— —
- Specialist and the Chemistry|staff at Burlington County College.-

At Burlington County- Co%legé“wthe ‘Wworkshop idea g grew out
of an interview with the career college counselor by a journa-
list with the ‘local newspapeﬁ The journalist was concerned
with the type iof career progrpms run by the college and at -one -
point ‘asked if the college ever ran summer workshops to: help
high school students become more aware of these career oppor-

" tunities. What-followed has p*oven to be a very exciting
" partnership bétween the counsehlng staff and faculty to meet
the career development needs of\county students and the devel-

.. opment of the career programs at the college. '
b This workshop was a one week "Concentrated program to in-
icrease the level of career awareress in the subject area of
‘chem1stry which included careers in allied health, environ-
mental science and chemical technology. The workshop, de-
‘signed for secondary school students (grades 9-12), provided
career exploratron experlences for both two and four year col-
lege programs. |

It is est1mated that the average worke w111 change careers
three to five times in his or her lifetime. ..Certain to be '
among the reasons for career changes| are a ‘lack of prior famil-
iarity with the nature of the career\ its daily demands and
.the opportunities within the labor: market

Two publications recently reported attempts to offset this
problem These resulted in a summer career workshop for high

|
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school juniors a d;a course of study designedvfor middle
school students.™’ '

The Problems

-

Burlington County College's enrollment in "Career'" pro-
grams was well undersubscribed in light of the number of job-
opportunities that these programs offered. _

, Students did not realize the real opportunities of these
*mm~programsmandmhad~Littlemknowlédge of the nature of work for
which they could be trained. : B

Students tended to choose the liberal arts or a trans-
fer program when they were not sure a career program was ''right"
for them. _

Frequently students interested in career programs such
as electronits, drafting or chemical technology were discour-
aged because their high school work had not prepared them for
the first semester program requirements. This lack of high
school preparation caused them to .enter "out-of-step'" thus
requiring three yéars to complete the program, due to their .
development needs and the program's course sequencing.

Many transfer areas offered few employment opportunities,
such as Liberal Arts and Education. There was a need for wo-
men students to realize alternatives to the traditionally
accepted fields for women.

7K "pasic realignment of enrollment was needed to ensure
students_better employment possibilities after the completion.
~of their program.. | ) ) —
”“**”“Sbme"ofoﬁ€§é:FéalltIeS"undoubeHTyfgaﬁﬁdffﬁﬁiTThrwto
many, especially to those working in -community colleges.

In order to address these problems, the student develop-
ment staff developed a proposal for career program explora-
tion workshops, to be run jointly by members of "the counsel- - -
ling staff and the faculty in various career program areas.

Due to the time and budget constraints of the mid-year proposal,
it was decided to run a pilot program this summer with one
career cluster (chemistry careers) and to expand the program

the following year if it proved successful. '

Workshop Goals . s
The goals established for the workshop were:
1. To familiarize students with the potential of the
career progranm.
2. To recruit students into a career program.
3. To motivate students to choose appropriate high

school courses in order to avoid scheduling problems
in college. ‘ ' :

4. To provide the ingredients for better career plan-
ning and decision making in order to perceive broad-
er alternatives.

5. To ecxpose students to actual experiences, such as
cussions with professionals in respective carer
and hands on activities including relevant |
tory investigations %glutcd to various ca-
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Through dlscu551on between the counselor and the chemis-
try faculty, it was decided that in order to be successful,
the workshop. should include interesting group actiyities, in-

formal

interaction with enthusiastic resource persons, a
variety of concrete obviously related laboratory experiments,
and at least one well-planned field trip where the student -

could respond to the real workworld. The workshop was to.be
run as an intense, one week small group workshop. The keywords
in planning were MOTIVATION, ACTIVITY, INVOLVEMENT, INTER-

"T"ACTION,

and EXPERIMENTAL. " There was ctonstamt attention to

the affective, as well~as the cognitive goals.

The Career Development Activities

The entire workshop was a career devleopment experience.

h ]

The format included both career exploration- activities developed
by the chemistry faculty and career exploration activities de-
veloped by the counselor involved. The counselor participated
in all activities. T o

& - s

Counseling Activities

The goals for the counseling activities were:

1.

To explore with each student their own particular
direction--where they were at the moment--what al-
ternatives they are presently considering, and what
they perceive they will need to develop Lhelr career
pJ. anmng_. o i e T

3.

Methods

" To fam111ar1zé“fhé”EEEHEﬁf"WTEHW¥Hé”§fBEéégwafmde¥"
Cision making. B = :

.To familiarize students with the factors influencing

career choice.

" To help the participants to become more self-aware.

To expose the students to the wide variety of career
exploration materials.

"All the goals were approached via small group interaction,
and discussion ‘mode. The brainstorming technique was utilized
in the development of the decision making model and the. identi-
fication of the factors for consideration in career choice.

Value clarification exercises and self-assessment activi-
ties were used in the second session in order to facilitate
self-awareness. Time for the discussion of individual con-
cerns was provided and the Hall Qccupational -Orientation Pro- —

—----—file was~

group.

adfministered and 1nterpreted in dyads and thc small

The career information spec1a115t prepared a very com-
prehen51ve packet of career materials for each participant on
a wide variety of careers having chemistry as a base. This
packet was distributed during thec orientation to the career

center at Burlington County College.

»
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Chemistry Activitiés

The goals for the chemistry activities were:

1. To familiarize the student with the various_options
: available in chemistry related careers such as allied
health, environmental science and chemical technolo-

gy. _

2. To involve the students in .relevant and’successfulm
laboratory experiences in the above mentioned carecer
areas. '

3. To create a favorable attitude towards a career in
a chemistry related area.. ‘ .

Methods. ' , .

The chemistry activities scheduled during the five day
workshop focused on three areas: allied health, environmen-
tal science and chemical technology. These activities followed

a format which included a one hour orientation to a-career
area usually given by visiting protrssionals.and follow up
.1ab activities related to the career area. ,
‘ A complete schedule of counseling and chemistry activi-
ties is shown in Figure 1. ' ’
The allied health orientation, typical of other career
”EEE?WQEEEH§§EiQB§J”!aﬁmpQnducted_by_a_ieam“o£ﬁaiiiedwhealmhmm~—WM-
“spcialists from nearby Deborah Hospital. The team consisted '
of—a—&oe%o%—o£_nespinaﬁgnx_diseases, a pharmacist, an inhala-
" tion therapist, an ‘X-ray teGhnician-and-a nurse....Discussed
were topics such as the educational requirements in terms of
courses and years, working conditions, job opportunities, ’
salary and human interest insights peculiar to each area.
Following the orientation were the student involved
" “short and rélevant'chemistrywexperimentswinwalligdmhgglghLm
The nature, length dnd complexity of the laboratory
activities were selected on the basis of the student, back-
ground in chemistry--none was assumed--and how the students
would relate the experiments to their own experiences. The
lab -activities were purposely kept short, about twenty min-
utes each, to permit students to complete a variety of exer-
cises, thus increasing the probability that students would
find some experiments very meaningful.

o ' !
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WORKSHOP SCHEDULE

BT

| - . CAREER
— DAY TOPIC "~ ORIENTATION ACTIVITIES ACTIVITIES
| Moﬁﬂayl Allied.Health | Deborah Hospital Polyunsaturafioﬁ,Oil Orientation of
| . Staff of Wintergreen, pi | Workshop:
: and Buffers | '
Tuesday| Environnental | Staff of Schuyl- | Field trip to Ran-. | Self awareness. | = __
Science kill Valley Na- | cocas Creek activities value
)i ture Center ‘ clarification
. 1 | (SVNC) - | activities
o Wed,  |Environmental | Nuclear Power Half Life of a Field trip to SVNC
- |Science | discussion and | Ba-137, Thernal | in Philadelphia
“ AEC film. | Pollution S
a Thurs. | Chenical Slide presenta- | Mirror Image Molec- | interpretation of
‘| Technology * | tion and discus- | ules, Analysis of the Hall Occupa-

|
[N
T

.. k [Friday

sion Copper solution, tional Inventory
| Nylon and Poly- orientation to
urethane Career Resource .
______ Center
Alyea Day = | Dr. Alyea's Armchair Experi-- Workshop Evalua-
‘Presentation ments |

tion

-—
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stry lab
half of

so included
ons.

_Following is a brief description of the chemi
activities of the workshop which represented abou
“the students time involvement in the workshop. A
is a description of the/field trips and presentati

Polyunsaturation .

S The rationale incguded the hypothesis that un$aturated

 fats are related to chplesterol-blood levels and heéart disease.
Using "a bromine in carpon tetrachloride solution studefhts
~determined ‘the degree [of polyunsaturation in solid jand liquid
.. fats. With the use of a simple formula relating drops of
bromine solution used|to %unsaturation the fats werg¢ ranked
in order ot unsaturation. Commercial liquid and .sollid fats
such as Crisco, Wesson and Mazola were used here.

Preparation and :Analysis of 0il of Wintergreen

After preparing oil of wintergreen, students with the
aid of a staff member, ran an infrared spectrum of a pure
sample. Students quickly noticed the similarity of the
spectra.

~ pH _and Buffer ' IR _ _\

After determining the pH of common substances such as
.milk, seven-up, aspirin solution and orange juice using pH
indicator paper, students compared the results with thoge =
using a pH meter. The properties of a buffer solution were .
investigated by titrating water, an acid solution and a buffer
solution while monitoring pH. Graphical analysis led students

to conclusions regarding buffer action. - o —

Nuclear Power

o

After a brief discussion of environmental concerns-re-.
lated to nucélear power such as disposal of fission products
—--- --and-thermal pollution, "A ijs for Atom" an-AEC. film highlighting
: the benefits of nuclear research to mankind was shown.
) The experiments described below followed the above ori-
entation.

Half Life of a Radioisotope

Using a scaler, timer_and semi-log paper students
easily calculated the half life of Ba-137 with a minimum of
staff guidance.

°

Therﬁal Pollution

To demonstrate the decrease in solubility of air in water
‘used to cool nuclear reactors, students were asked to ti-
trate 7-Up at various temperatures The amount of carbonic
acid in soda is related to the amount of dissolved—carbon.

Environmental Miniexperiments

After a comprehensive orientation to environmental science
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'by Dick James, executive director of the Schuylkill Valley - .
Nature Center in Philadelphia, students. were led through a
series of investigations on the Rancocas Creek which borders
our campus. Students, -after colllecting samples of creek
water, conducted tests for iron, BOD,phosphate, pH, turbi-
dity and caliform. Creek bed samples were examined for an1-
mal life.

Analysls of*L and D Carbon

AS\e comparison between complex chemical instruments
and :the human olfactory system two compounds consisting o
mirror image molecules were subjected to infrared and gas ~ —- -
"“m“chromutography*analys15“"_Both—anaiysls indicated-no—differ=————
ence in the samples since their simple chemical and physi- '
cal properties are identical. ' (Students were unaware of
.optical rotation propertles) Students’could easily detect
~the difference using the d1scr1m1nat1ng power of the nost.

Copper Solutlon Analysis

With the use of a callbratlon graph and visible spectro-
photometer, students determined the concentrations in parts per
million of copper in water for several unknowns."

Synthesls of Nylon and Polyurethane

Perhaps the most "fun' experiments 1nvolved maklng ny-
..lon,. about. ten feet of it in_some casés, and polyurethane.
Students were encouraged to release their artistic-talents
in making unusually shaped ob)ects. :
The final day of the workshop was Alyea Day. Dr. Hubert
mAlyea,-natlonally\and lnternatlonallymmxnown~for~h1s~excel——n~~~w-
',Jent chemistry presentations, highlighted the workshop with
his timeless, and fascinating demonstrations which were inter-
spersed with humorous and philosophical anectdotes. He was
received most enthusiastically. - Dr. Alyea followed his pre-

e

sentation by -lecading the students "through several of his arm-

chair chemistry experlments ‘done using his self contained,
laboratory kit. Students were given a kit and armchair man-

ual as compllqeggsfnﬁ.the college
¢
Summary of the Attached Student Evaluatlon

The students were asked to complete a workshop eval-
uation instrument. A rating scale ranging from one (1)
to five (5) was used to evaluate the workshop activities.

.The evaluatlon was positive throughout with no scores
less than 3.0. The area of the workshop that the students
“felt most positively about was the helpfulness of the workshop
coordinators and resource persons as well as the enjoyable
nature of laboratory activities. The narrative comments
also reflect this response. Personal responsive attgntion
was a most valuable part of the experience.

Generally, the carcer development activities were scored

Q ' 477’
ERIC '

Aruitoxt provided by Eic:



-— o

about .5. lower than the science activities. We believe this S
is, because the former involved more abstract exercises than '
de latter which were more concrete. An attempt to develop
more concrete exercises for-this area is recommended. :
"The overall evaluation, with the exception of the time
schedule, was 4.6 which indicates that the workshop gener-
ated a great deal of positive feelings towards Burlington.
County College:. The question about the convenience of the .-

" time schedule totaled the lowest overall score and this would.
indicate that effdrt should be made to find a more convenient
offering pattern. Phone conversations from numerous poten-
tial’ participatns;jalso indicated the timing was poor- (July 8-

"“"“IZ:“TQT¢T“End”it“is“believedﬂthatmthis«was~one»oiwthe—maiQLM%,_ﬂTN;
factors for the small application rate. -

On the basis of the student evaluation of this career
workshop the authors believe that such an aqtiv%tyrprovides
‘an excelient service to many students, some:of whom contri-
bute to the college attrition rate because of the lack of
adequate career information. Future plans are to ‘expand_these
workshops to include career workshops in other areas such as
thé,socialf§éiﬁices,ﬁbusiﬁess and the humanities. ' '

v -

Implications of the Evaluation are:

1. Keep workshop activities as concrete as possible

, 2. Allow for plenty.of personal interaction- between
e 00rdinators,..staff, students, and other resource -
persons. ' : '

~ - -other-than--a—-summer-—term.

" 3. Seek to find a convenient time pattern possibly \\\\\

"Unique Aspects of Wofkshop o ' . ‘ . : \\\\

A most unique aspect of-this workshop was the valuable
partnership of the counselor and the academic faculty iRp the.
development and implementation of the experience. This part-
nership afforded the oppdrtﬁﬁity"fdi“the“Couﬁselor“andjfaculty'““
to see ‘one another in action and thus break down some of the
role stereotypes that. often exist. The counselor's partici-
pation in the éntire experience helped to facilitate the group

~ process especially du-ing the presentations by resource per-
_sons, and it.was a va uaable means for the counselor to in-
crease awareness ofmcarger opportunities, the nature and de-
mands of the work settiig and.the pefsonal requirements of
various opportunities. ST '

The experiential activity oriented-:approach facilitated
the achievement of the affective goals. R

The focus on the cluster of careers growing 6ut-of chem-
istry -uch as medical and allied health careers, environmen=  weu,,
tal science careers, chemical research and technical careers
was most appropriate for students, especially at that point in
their career planning. The majority of the students were

: 3
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sophomores and Junlors and thelr goals were st111 very broad
*‘as ‘the probably should be. ’ X <

#.. The combination of presentation, hands-on labs and self-
.-and. career- awareneSs activities, worked out well as it pro-"*
" vided the students ' career information, involvement in work

related tasks and a system for con51der1ng the1r alterna-

tives. :

-

Recommendatibns

. To insure a successful experlence for part1c1pants the
number of participa ants should be small. . We recommend a max-
imum of fifteen students for optimum student-staff involve-
.ment....We feel-this size will provide better-student-staff
rapport which will result in a favorable pantlclpant Te-

sponse. -
*. »The student fee for the workshop should be a nom1na1 fee
' .such as fl.eﬂor ten dollars. Any expenditures above student

fee total should be\supported by the d1v151on -@r—via other
means such as .ndivddual or professional- soc1ety support. -
Advisoty committees could be 1nstrumenta1 1n geﬁeratlng
workshop sqholarshlps for students
. possible. 'This means hands on experience, persongl 1nv01ve-
_ ment, relevant and concrete types of activities. , g M
' Resource persons invited in as presentors should be care-
fully screened to ensure that they are enthusgé@tlc, ‘infor-
—__mmtlv&r4uuL4nteruuumg*ﬂ,mm - - N

The counselors should be involved in al/ the act1v1t1es,
not only the counseling-carecer activities. /%eachlng exper-
_iences break down .counselor-teacher barriers. and. establish -
a better understanding of both the counselor's and the teach-
er's role.
Both counselor and faculty member. should artlculate re-

spective activities jointly.

. The authors would like to thank Kathleen Harter, Fred
‘Nicolai and Barbara Stewart of the College Chemistry staff
for their 1dea> and assistance.

AN

Anyone de51r1ng additional information about this work-
shop may write either -of the authors at Burlington County
Commun;ty’(qilcge, Pemberton, New Jersey 08068

:

CHEMICAL TECHNOLOGY
The Chemical Tech_nolbgist in Canada’s Future

'T.H.G. Michael .

lhc Chemical Institute of Canada .
RSNV 153 S 10 S B O o3 AONG.5 U= | o - 906 Ottawa, Ontario K1P SH3 -~

Presented to a bcnexal Ses>10n 6T "the Forticth Two-
s Year College Chemisiry Confzrence, University of Sask-
katchcwan,-ﬂegina, Saskatchewan, June 7, 1974,

I must apologize for the usec 'of such a title for an dddress
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to éq audience dompagéﬂﬁﬁf"manyffrdm the United States. My = .
reason of course is that I am not very familiar with conditions .
in this field in the States. I hope that I may have a better
understanding'of,t@e“Canadian pictu&e. I hope-too that the
Canadian viewpoint ‘may be of some interest and relevance to our
very welcome visitors from the south. . i

Thé”/chemical tethnologist is-a!relatively new arrival on
the Canﬁdian scene. For many years |there have been institutions
in many parts of Canada which have *=~ined chemical technicians.
~Centra ZEﬁchﬁical School in'TorontoJ for- example, has offered
“such_af

S 1 rse since at least the 1920's. There ‘have also, of
“cours

.,3 been Canadian universities which have offered training
in cheémistry at the bachelor degree level since the esarly years
‘”df“the”century;”and‘even“beforeTM’Butmthewchemica}wtechnologist
\ has dnly been formally trained ds such in Canada since the 1950's,
with/the Ryerson Polytechnical Institute in Toronto being a
.¢pioneer in the field. oo S ' -
"I am not going to give a rigorous definition of a chem-
cal technologist today, even-if it is possible to do-so...In ...
rdler that we.can all be sure that we have the same sort of per-
son in mind, I will say, however, that The Chemical Institute
of Canada recognizes as a chemical technologist a graduate from
.a\three year post-secondary school course, starting after On--
tario Grade 12 or its equivalent,’and which has at least 2400
hours of classroom and laboratory work in chemistry and cog- "
nate subjects. ' : P P
- The phrase "chemical technologist" is’ thus used in a
special and limited sense. The public press tends to use the
word "technologist" as synonynous with "gpecialist'" or as a word
desdriptive of anyone“with specialized skilled training.. .In
w;suchygeneralized_usageywawchemiddluxeChnologisxmmightghauanxonawww
from!a technician with the sligﬁtest training to a pé
ing a Ph.D. degree in chémistry. We are, of course, using the
phrase in the rest;icted sense ds loosely defined.

When chemical technologiSts first appeared on the Canadian
scene, they came largely from two sources. The first were the
unfamjliar graduates from the newjpostlseconpary"eéfébiiéhﬁéntg.”'
The second was a stream of immigrants from other countries,
largely European, and with qualifications unfamiliar to Cana- \\
dian employers. : X - : .)

' In the decade of the 1950's, there was a major shortage o<
highly qualified manpower in Canada. .The chemical and petro-
chemical industries were undergoing the major post-war expan-
sion. *The educational establishment was also rapidly expand-
ing, but was not capable of producing enough of its product to
meet the demand of the times. | Thus industry turned cagerly to
the supply coming from other countries. The unfamiliarity with
European training methods, levels, iand nomenclature resulted in /
a lot of confusion. It is easy to understand that in such times

~of”shortage it was readily po#sible to.expect a higher level of/
training than many immigrants actually possessed.

’ Canada had done very little in the way of developing part-

time, sandwich or cooperative courses up to that time. Conse-

‘quently the graduates from su%&)types of training were ignored




their trueftompetence.

Co ) . o, S \
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or ‘down- graded in some 1nstances In/others, they were endowed
w1th quallflcat1ons and qua11t1es farUabove those which{ they
actually possessed / AN

In mucht the same way, ‘the gradﬁates from the new Canadian
post- second ry establishments had/d1ff1culty 1n establ1sh1ng

b

Thls” onfused and complex situation was one of the major
reasons for' the establishment of the technol ist certifica-

tion plan by The Chemical Institute of Canad: . . For employers
it provided a means of assessment'of unfamilijar qualificationy.
For the 1nd1v1dua1 it provided a means of finding out what his

‘education was equ1valent to in an unfam111a country, and an

idea as to what" type and 1eve1 of employmen he might expect
to find. - .

in Canada, almost as much as in the United States, the un-
iversity degree'was the goal of- those seeking education as a

- means to employment, throughout the first half of;this century

'“5cniéveméﬁfmiﬁ“various"typE“taursés;“Wﬁéﬁ“iﬁ“{ﬁ&IVIadal;“for”"”"

Linked to this-was the social acceptance of the un1ver51ty
graduate, and inversely, the "lack of acceptance by society of
those who did not possess such a qualification.

One of the foremost and major hurdles to be overcome by
those responsible for the new post-secondary educational insti-
tutions  was this lack of acceptance by’ society. ‘

A" second major problem was the yéck of flex1b1l1Fy in and
between the educational streams. This is a .problem that has
not been properly solved yet. How to give adequate Jred1t for
whatever reason, transfers from one to the other,p1s{a most im-
portant question. - - l

In the more recent past, ,the employment p1cture/has been

—-—Ffull of seeming paradoxes and unsolved problems. The rapid
shifting-of popular views duryng the opulence and prosper1ty

of the, s1xt1es‘led to a decrease in the number of sthdents',
study1ng chemically oriented fields in the universities. This
in turn led employers to turn to those trained as chemical -
technologists. The employers found that great strides had _been

- made in this type of education In . the previous decade, ‘and “that

the person educated in this way had his own standards and field
of usefulness.’

There has been a gradual acceptance of the chemical tech-

.nologist in Canada. This is.not to say, however, that all the

problems have disappeared or have been solved. Perhaps it-is

useful to list the-problems still facing the new chemical tech-
‘nologist, and also those who are responsible for educat1ng and

'producing these persons:
(1) The lack of complete acceptance of technolog1sts

(2) A-lack of understanding on the part of potential em-
ployers of the ability and capabilities of technolo-
" gists.

(3) The impediments to mobility betweéen technologist and
chemistry or chemical- eng1neer1ng bachelor streams.

1
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(4) A feeling on the part of some technologists that their
training is equal tojor better than, that possessed by
' university honours graduates. '

(5% Tnelinabilityvof many persons. to distinguish between
i /¢ technologists and technicians, S

o The role which- the ghémiqal technologist will play in th

‘_fpfure depends greatly on the solutions which are found to

these problems. The role alsc depends to a great degree on t ef
economic climate which may exist.in Canada and indeed North ,
are predicting in the -chemical, petrochemical and energy source
fields, then the future for chemic&l_technoﬂogists is bright.

indeed. -If on-the other-hand 'we are .entering an era of contin-

.uing galloping inflation:’ political insecurity, and 2 general
decline-~of Western institutions,.the future for technologists

is as bleak as that for all highly qualified manpower. L

v Those who dre following the signposts of Canadian economic
development arée predicting that the.development of ‘the fossil
fuel sources existing .in Canada will proceed “at a rate over the
next decade which, we noy goLéider fantastic. They predict that.
the factors which will:limit this expansion are not financial

‘nor material: Rather, the .limitation wil}, be the availability

of skilled manpgh%r, particuIarily chemical engineers and the

‘trades relating to welding and fitting. . Such a situation will

of Course lead to a major increase in demand fdr chemical ‘téch-

_nologists, and to-a major utilization of their'capabilities."

PN

America, If .we have.the majér industrial expansion which mapy -

N

~,

~

-
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of problems which I listed ‘remains of great .concern to the edu-

.cators of technologists. Tt is worth étress}z&_&bat these prob-

lems are not technical. & hey are educational and sociological
in the broadest sense. They will require united and continued

wﬁéfe"bbfween“qhese'extrehesr“'Tnysuch*agsituationf“the~seriesﬁr~4

action in order to solve them in the interests both of -the’ o -

technologists and of the communities in which they work.

How is The Chemical Institute of Canada cont®ibuting to
the solution of these problems? TR ,

Its first major step. was the creation of the certifica-
tion plan for chimical technicians and technologists® This
had the effects of setting natidq}l.standards for training, of
publicizing the chemical technologist,~and of providing an eval-
uation service for both "individuals -and employers. ‘

Its second and most recent activity has been the establish-

ment of the Canjdian Society for Chemical and Biochemical Tech-
nology. This ifs,a constituent society of the CIC. Its members
are all CIC members, and are.,entitled to all the.services and
privileges of The Institute. This Society will provide a fo-
cal point Y§or the activitiés of chemical technologists. It is

. hoped that it will provide technical programming of interest

and value to:technologists. It will do this on both a national
and & local basis. Tre C.S.C.B.T. will also initiate activi--
ties ‘auesigned to meet the needs of the chemical technologist

as a mepber of a4 tnique profession.

e : -T2,



The Chemic¢al Institute of Canada .is attempting to provide.
programs and services which meet the needs of all practitioners
,of chemistry in ‘Canada. Somne of the activities include meet-
ings, sessions, development courses, insurance programs, pub-
lications, salary surveys and recommendations, employment ser-
viges, awards and recognition, and many more. -Wh'ether an indi-
vidual is a teacher,; an economist, a production man, a research-
er, an executive, a technical sales person, or a student, the
CiC wants to provide both the technical and the professional
programs and services which he needs. The C.S.C.B.T. will do
this for the technologist, and in so doing will integrate him
into his rightful place in the ch;mical community.

Forensics in a Police Science Program

Robert G. Tyndall ' :
Durham Technical Institute
Dutham, North Carolina 27703

Presented. to a Symposium of Chemistry Related to
Careers at the Forty-Third Two Year College
Chemistry :Conference, Penn Valley Community Col-
lege, Kansas City, Missouri, February 7., 1975.

- o Police Science Technology or other two-year jaw enforce
meént programs are not brand new, but have their origin in fed—
cral and state supported programs of the late 1950's and ear-
1y 1960's During that time period as urban areas were rapid-
ly growing in population, the need for larger, better trained,
and better equipped law enforcement agencies became apparent

-The technology of crime detection and. prevention had been
empanded as a result of war research; yct, many municipalities
re restricted by the lack of'édequate laboratories, lack of
Lommunlcatlons networks, and lack of trained personnel. Often
then. as now, in many areas, materials and samples collected
dt crime scenes werc inordinately delayed in their progrescion
from the field to qualified testing facilities and then back

tE the investigating agency. In addition, upon evaluation,,
ch evidence was and is ove "looked at crime scenes because of .
poorly trained personnel. Wiat then was and is being done to

iprove this-situation? ) ;
| Beginning in 1962, a Law Enforcement Training Study Com-
mittee was appointed to devzlop in North Carolina a model

training program curriculum in-cooperation—with-the—Indus—=
trial Education Center in Winston-Salem, North Carolina. As
a4 result of numerous meetings in late 1962 and early 1963,
North Carolina began to improve its law enforcement base with
local and regional workshops snd training institutes sponsored
through e state Induetrldl Education Centers.

~ O
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Dhrham, a citf,ot aEUUt“TO07&00—&ﬂd~ioca;£d_ai_1he aﬁﬁroii-

/mate geographibal center of the state, adjacent to the famed
-/ Research Triangle Park, had its first law enforcement course
/ offered in 1966 by the local district attorney at Durham Tech-
/" nical Institute. The fall of 1968 saw the establishment of
a full two-year program at Durham Tech under the leadership of
Joe Wade. The first ten full-time police officer-students
were to be awarded, upon completion of the program, the two-
year Associate in Applied Science Degreé in Police Science
Technology. Following our lead, three other technical insti-
tutes of the fifty-seven North Carolina member schools now
. offer the two-year AAS degree in Police Science: Sanford
WM'“Tebh;“Technical‘Institute“of'KlamanéegmﬁndeakemTeehnicalm,m»
Institute. Other inservice workshops are held across the
" state. ,
‘ From 1968 to the present, our enrollment has jumped sig-

;. nificantly. This fall there were one .hundred seventy en-

" rollees distributed between the home campus and four local
police stations: Burlington, Chapel Hill, Carrboro, and the
Durham Police Department. R '

Although forensics as a separate discipline has not been
offered at DTI, five Police Science courses have as their ma-
jor thrust -some elements of forensics. The five courses,
each carrying five quarter hours of credit 'are: Criminal Evi-
dence, Criminal Investigation, Intrpduction to Criminalistics,
Fingerprints and‘Photography; and finally, Chemistry. it

/

/

© i js with the latter that I became.involved in 1972. Our teach-
ing divisions, are divided such that chemistry, at present falls
under the Division of General Education. As it is my belief

.. that occupational and terminal education programs should be
as functional and applicable as possible, it became my task to’
find out as much about the chemistry of law enforcement as
possible. o - ‘
, Classical academic training, unfortunately, does not
" train persons, in general, for such specialized aréhs'qf appli-
P cation. As a result, little time was lost in gathering in-
: formation from the few library resources W¢ then had available
and from local, raegional, and federal information offices.
Nevertheless, the crucial questions became: What iz the aver-
age background of entering students; What is their qualita--
tive and quantitative ability; At what level can they best
be taught; Is chemistry a required part of their background;
and What in modern chemistry applies most appropriately to
a Police Science Program? These were and are not easy ques-
ticns to answer; yet, each of you has had, will have, or
should have attempted to AHsweT—them—for—your—programs . YOUr———
main guiding force should be grounded in the philosophy and
purposc ofy each of your respective institutions and what spe-
cific objedtives cach of you have or may set for your’iaw en-
i forcement program. Do not, by any means, forget to avail your-
selves of local and regional resourccs in arriving at specific
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objectives for your program. This .may be accomplished through

a Board of Advisors or the typical advisory committee found in
many educational institwvtions. A functional, well-integrated
program cannot be run without the full cooperation of local
law enforcement agencies, the respectlve State Bureas of In-
vestigation, and any federal agencies that may assist with
resources. or personnel. :

In a North Carolina court case (Green vs. Kitchen, 229
NC 450 (1948)), the following statement is made:

"Poets may be born, but _policemen must be made...a
city...cannot convert a neophyte into a policeman...by
the simple expedient of investing him 'with a badge...
and a uniform. Before one is fitted to "discharge "the )
duties of a police officer, he must know what those

. duties.are and how they can be performed."

The present state of scientific criminology is a tribute
to the ceaseless struggle of police officials and police
scientists over the last twenty Yyears. Today, it is a matter.

of accepted routine fcr the courts and law enforcement officers
to seek the services of the local or state police laboratories
whenever a question concerning physical evidence arises. The
scene of a crime is no longer looked upon 51mp1y as a base for
qucstlonlng witnesses. It may also be cdnsidered as a field
laboratory site where traces of clue material can be discovered
and made to give eloquent testimony at the ‘trial. .In addition,
the multitude of detective shows on television have raised

the perceived expectation of the public with respect to capa-
bility and ingenuity. '

The function of the laboratory in police work is the sci-
entific examination of physical evidence. Usually, the pur-
posc of this examination is to,determine the manner in Wthh
4 crime was «committed, to abxogate suspected evidence or con-
ncct a suspect with the crime. Also the.lab aids in estah-
lishing the identity of the criminal. Naturally, the activi-
ties of the laboratory are not rigidly confined to these few
objectives, but may include many other tasks which the multi-
ple duties of police work entail.

By looking momentarily at the’ questlons asked earlier,
perhaps we can discover some guidelines based on our expcrl-

egnces. Since the entir~ N.C. Community College System is
"Open Door", students holding a high school diploma or its
equivalent .ay enter the various institutions. This means

that the diversity of students entering may vary from a re .’
cent high school graduate to alrecady employed police of fficers

“———Wrth—n‘*y—vvnTs—nf;1ﬁqnnﬂfme*—ahﬂ_ﬁfe»ﬁee%%ﬁg—&pgp&ékﬁg-£@pw————~~

position and/or salary promotion. In fact, fifty of our
prescnt 170 students are part time, additionally holding down
full time, forty hour plus work seeks, often with "impossiblc”
schedules. This necessarily taxes the flex1b111ty of an edu-
cational system, but our role, in part, is to meet the needs

Q

.of the community we serve.

~
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The misleading public image of "dumb" policeman has not
been substantiated from our experiences, yet the overall qual-
jtative and quantitative aptitudes of enrollees in Police
Science Falls lower than that of other quantitatively based
two-year technologies such as Electronic Engineering, Opti-
cianry, Respiratory Therapy, or Business Data Processing. The
limits -this type of information may place on prospective pro-
grams must be analyzed at the institutional level .and kept in
perspective by the objectives of an individual program. '

The level at which instruction may be aimed is.a func-
tion of-the'normal routine of each respective institution. If
there are generally mixed curricula classes where students
from several disciplines are grouped, stratified teaching may
be a problem. However, if class groups are generally disci-
pline oriented, or taught using the more contemporary andra-
gogical techniques, then the rate or depth of coverage may be
tailored to the needs of individuals. After all, it is gen-
erally accepted that the Community College-Techmical Insti-
tute setting is best equipped to innovate in thé educational
.process. How well we are indeed fulfilling that image 1is’
the topic of much recent research® 3 ' - ,

Chemisi~y as structured for-Police Science -at Durham -
Tech might be characterized as an applied, noun-major course.
Because of the generally low quantitative abilities of Police
‘Science students, the course is not theoretically or mathe-
matically based. John Hill's Chemistry for GChanging Times,
first and now second editions, Burgess Publishing Company,

Tas been a successful classroom text though none presently 1u’
print would be completely satisfactory. Hill's book allows
_a flexibility of depth and content after chapter six -oT
seven which encourages student participation and interest ex-
pression. Of necessity, the first four’ to six weeks must be
spent developing the classical areas as described in our cata-
logue: "Study of physical and chemical properties of sub-
stances; elements,_compounds, gases, weights and measurements,;
concepts of metals, acids, bases, salts, solvents, solgtions,
and emulsions'. Additionally, however, we focus beginning
with the seventh week of our eleven week quarter on investi-
‘gative chemistry; alcohols, poisons, heavy metals, proteins,
drugs, fire danger, and chemical field or lab tests for foren-
-Sics. . - ,

Student interest at this stage can often be a problem.
Nevertheless, if one is.clever to continually remind the.stu-
dent of the areas of law enforcement where chemistry is applied,
'signs of rejuvenation become apparent. Consider for instance
these areas in general;-photography, powder residues’ from

firearms, blood analysis, i:toxication tevetl amalysiss—drug
analysis, fingerprint development, document recovery and res-
toration, typing of blood, urine, saliva, ‘and overall crime

‘scene search and analysis. If ‘an” instructor can continually
allude to a functional use of chemistry, law enforcement stu-

 ( -

oV
76

Q

ERIC

Aruitoxt provided by Eic:



dents can often be stimulated to undertake 1nd1v1dua1 ou,////’///////

side prOJects The stimulus can generally be traced to the
individual responsibilities or a551gnments of already employed

-law enforcement personnel. Consequently, it helps to know

more about your students than their hames. The student's
"other life" is often the key to his intellectual, academic,
as well as professional success.

In general, a-well integrated forensic’ currlculum for
law enforcement personnel should include an exposure and/or
knowledge of: Chemistry, Firearms, Documents, Interrogation, -
Photography, Fingerprints, and Lie Detection. In particular . -
the chemistry section will have three areas of primary con-
cern: (1) Basic Chemical Analysis: (2) Micro- arialysis:
(3) Instrumental Analysis. Not all law enforcement agencies
will have full capabilities in the above ih.-ee areas, but a

‘knowledge of their function is cssential in a good program.

As a baseline of information, examples of chemical analysis
might include the following; (1) Determination of the identity
and proof of intoxicants (2) Probing, indicating, de51gnat1ng
and confirmatory reactions designed 'to identify unknowns g
(3) Examinations of contents of body organs; both qualita-
tively and-quantitatively (4) Powder and primer residue exam-
inations to determine whether suspect or victim has recently
fired a weapon (5) Recovery of inflammable materials from
debris, etc. usually recovered from the scene of incendiary
fires or places where suspel&ted arson has taken place (6) De-
tection and identification of urine and saliva. Other chemical
scction tests devoted to microscopy might be (1) Detection of"
blood, its identification by origin, and the classification of -
the human blood by the ‘International Blond Group (2) Detection
of seminal stains and spermatozoa in sex offenses (3) Identi-
fication and comparisons of animal, vegetable, and synthetic
fibers (4) Determination of the structural characteristics

and .the condition of hair, its species of origin, and the
identification of substances contained thereon (5) Comrarison

~of ‘glass fragments based o.a density refractive index and frac-

ture patterns (6) Identification of Marihuana, other narco-
tics and illegitimate drugs.. Finally, in the area of fire-

.arms and metals where a comparative stereomicroscope is avail-

able, the student glght be exposed to the following: (1) the -
identification of firearms (2) The determination of such fac-

tors as direction, range, sequence of penetration, ctc. (3) The

restoration of such identifying devices as serial numbers,

trademarks;, etc., .on metal evidentiaTry 1tems, (4) The comparl-

son and 1dent1flcat10n of tool impressions usually coming from
situations of furcible entry. As one can easily see, .the scope N

of this presentation does not allow coverage—ofall—potemtial
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areas of concern. Still, I do hope what has been said can be
put to good use at your respective institutions.
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Stanley Cherim .
- Community Cgllege of Delaware Co.
: Media, Penn. 19063

presented to a Symposium of Chemistry Related to
Careers at the Forty-Third, Two Year College
Chemistry Conference, Penn Valley Community Col-
lege, Kansas City, Missouri, February 7, 1975.

Having pursued a dual career of .chemistry teacher and
researcher in physicaT‘bTvchemistry for a period of eight.

.~years, I became aware of the value of laboratory tgchnicians

and the specific professional training that théy need. It
was often an extra responsibility of mine to train technicians
_in support of our research activities in Dr. Cyrus Greenberg's
laboratory at Smith, Kline, and FrenchﬁPharmacputical Co., and
at the University of Pennsylvania's Johnson Foundation for
Physical--Biochemistry ‘. the laboratories of Drs. Britton
Chance, -Ronald Eastbruok, and Walter‘Bonner.-' .

It quickly became apparent that laboratpry technicians
had to be.dinfinitely more}responsible,'knowledgeable, and-
cr ative than the unfortunate bottle-washing stereotype. These
" tec..nicians had to have a knowledge of basic chemistry .and an
understanding of what modern instruments measure and, in
theory, how they work. - LT ‘ :

I have had occasion to read papers publishéd in presti-
geous journals, such as the Journal of Biological Chemistry
© for. exahple, that were co-authored by prominent scientists
~and laboratory technicians. However, these technicians were,
almost without exception, imported foreigners. They came
from England, Germany, Holland, Belgium, Scandinavia, Austral-
ia, France, and Japan. I believe that the United States ought
to be providing the kind of training that will produce tech- . -
nicians of similarly high caliber. “We can produce such first
‘rate technicians if’ we choose. . . » P
. When in the Fall of 1968, the Delaware County. Commun- .
ity College asked me to teach a.course in Chemical Technology,
i.e., Chemistry for Laboratory Technicians, I was delighted
to have the opportunity. An immediate search for an appro-
priate textbook proved fruitless--there were none. The only *
alternative was to develop my own materials based on my exper- .
ence in industrial R & D and pure research at the university.
As the lecture notes took the form of book, I approach-i the
W.B. Saunders Publishing Co. and with their wonderful support
and encouragement my efforts led t _the pubiication o ext,

Cheistry for Laboratory Technicians, in March 1971.

' On the basis of my more than 18 years of teaching chem-

istry and my experience in research I tried to compile a

practical "how-to-do-it, and why-you-do-it". text md lab man-
ual for the training of labordtory *technicians, nZe emphasis
being on those topics fost rclevant to the needs/of the tech-

78 ' /

Chemistry for Laboratory Technicians - T




nician in thé research laboratory. I will not me
topics I consider <critical for the chemical educ:
oratory technicians and some rationale for my sel

A thorough review of chemical mathematics ar
so that the technician gains a familiarity with 1
system, units of measurement for distance, mass,
perature, energy, and electricity, graph construc
analysis, and basic algebraic operations. The us
rule and desk calculator needs to be considered !
with exponentlal notation. e

A review of basic chemistry is requlred so 1
‘compounds, and Lhange can be handled within the :
the mole concept. ° :

Of very special interest to the technician
instruction in record keeping and protocol devel«

“a techfiician must know his way around.a library g
given the responsibility of making literature se:

‘The importance of the topic- of solutions cai
emphasized. Whenr a technician is asked to prepa:
volume of solution having a specific concentratis
normal, percent, or ppm) there can be no room fo:
must know how to do it from solid fragments, ‘and
of stock solutions. The proper usc of volumetri
1s essential to correct- methodology.

The ability to cope with routine stoichiome
lations is expected. This skill must bec able to
in terms of ionic oxidation-reduction reactions
the simpler types of equations. A thorough fami
modcrn svsteins of nomencluturc, both-organic and
must ‘be assured. ' SR

Where radioactive tragcr mcthods arc.employ
nician neceds some -understanding and experience w
reactions, measuring techniques, and safety cons

The continuing study of Organic Chemistry a
istry is a since qua non aspect of the technician
tility in the modern rescarvh laboratory. Altho
proach to the training of labosatory technicians
tinct biochemical bhias, it is onl” because this
primary arca of competence. With a well conceiv
program that is integrated with the text, my not
a technician should lcarn ought to serve the ncee
technician - biochemical or otherwise.

The instruction for instrumentation should

“with acquainting the technician with the variety
ments commonly used in the rescarch laboratowvy—a
s e TS TANA T E T O T wWhiat “cach instrument is desi
surc.. Attention should be tfocused on the scient
ples underlying the functioning of the instrumen
the technician does not hogoﬁc‘u robot—l1kc mani
levers and switches on some magic box.
" Above all, my primary wish is that the grow
mentation and acceptance oft Chemistry Teghnician

Ve e
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our nation's colleges and technical schools will produce

the peoplie our laboratories currently have to import from
abroad. And these people are the ones who will bring a

new respect for the profession of laboratory technician and
a large measure of human dignity to the technicians as pro-
fessionals. ¢ : ' '

x,

Development of an Environmental Technology for Water ana Wastewater Management

V. Hildegarde Kramer : o
. . Meramec Community College 3
: St. Louis, Missouri 63122

Presentcd as a Project of Two-Year College In-
struction at the Forty-Third Two Yeatr College
Chemistry Conference, Penn Valley Community Col-
- lege, Kansas City, Missouri, February 8, 1975.

Most Junior Colleges, including those of the Junior Col-

lege District of St. Louis - St. Louis County, are decdicated
to the philosophy that a community college should offer career
A ‘programs, as well as two-year college courses. Such pro-

grams should give students authoritative training,; and jobs
should be available for the graduates. -

At Meramec Community College in St.. Louis, a two-year
‘curriculum in Environmental Technology ‘leading to an Associ--
ate Degree in Applied Science is now ine its third year. P:e-
sently it trains students for careers 1in the field of Water
and Wastewater Management. L . _

_ The curriculum developed slowly. In 1968-1969 grants from
the National Sanitation Foundation permitted a member of the
Biology Department and one from the Chemistry Department to
take several courses 1in the'Environmental-Engineering Depart- -
ment of Washington- University. Dr. Campbell, a biologist, who
-has_his doctorate in Environmental Engineering, took the.,)lead
in developing the new technical program. :

An evening course for employees of water and wastgwater
faciliries was started in 1971. 1Its aim was to prepaTre the
employees for the Missouri State Certification Tests. It was
team taught by professional engineers and several MCC faculty
members. This course has continued as a Community-Service o
program. ' '
ad Advisory Committee composed of representatives—from

industry, ;and public health, water and air pollution control
asencies were consulted as we planned course content. We
also discussed job opportunities with them. .

' The St. Louis. Metropolitan Area offers opportunity for the
students to visit many different water treatment plants“and

laboratordes. Relations with management personnel 1in these
plants are quite cordial. We hdve acquired a 275 gallon Model
Treatment

Plant which the students will operate and amonitor
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with laboratory tests. ¢

The chemistry course attempts to develop understanding of
the physical and chemical principles underlying treatment pro-
cesses and the commonly performed laboratory tests. The meth-
ods are those of Standard Methods for the Examination of Water
and Wastewater. !

are: : :
To become familiar with the common-standard methods’used
in water and wastewater analysis. ,

-

. To gain proficiency and accuracy.
“To practice good ‘laboratory housekeeping. -

be le to prepare accurate reagents.

o
. .

\ To keep systematic note§.
\To“write clear reports.
!To appfy simple statistics to results of tests.
/ - .

’/J To gain insight into reaction of water parameters to
various influences.

Of the-first eight students who graduated in the spring
of 1974, two are in their junior year 4t universities. The
others have jobs related to their training.

WATER POLICIES FOR THE FUTURE, the fynal report to the

~Some of the goa:is of the students in the chemlstry courses

4

President and to the Congress of the U tates by the Nation-

al Water ' Commissioi, which has pub11shed 1n "1973, states under
the toplc gaallfled Manpower: :

"There is need to upgrade the technlcal competence
of personnel now in water pollution control programs and
to recruit better trzined pewsonnel into expanding pro-
grams. In the area of municipal wastcwater ‘treatment,
three trends result in a need for trained: manpower

More trcatment plants

Higher levels of treatment

In some areas, reclamation 5f wastewater rcqwxrxng

. higher lcvels of operational control.

The EPA cstimates that approximately 12,700 zdditionai

employveces will be required to man wastewater trcatment
fucilities proposed for construction.

"—f:“""--":‘j_“"_T'___‘l_M_ 16 percent for profess Iolnal,-pO\Ltlons B
65 percent for operators and maintenance worknxs
19 percent for administrative support

It is believed, of course, that salaries in the
be competitive to attract a sufficient number of comj
trainces.

The EPA administers a broad education and training
program in water pollution control, including programs of
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undergraduate. and graduate training. L
.The commission believes it is the height of fiscal

folly to authorjze the expenditure of billions of dollars

for water pollution control without priority ,attention

‘to the manpower resources needed to Tun them.efficiently,,

The 1972 Act authorizes such programs, but funds must be

provided to implement them if they are to be effective."

It is our bciiéf that junior colieges «<an and should play

" a significant role in this important "development.

B

&
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L CHEMISTRY FOR NON - SCIENCE MAJORS

___Qgg_ggig_.ggfl,_ljiglogical Chémistry_ for Non - Majors

~John R. Holum )
Augsburg College :
Minneapolis, Minn. 55404° N

Presented as a Keynote Address- to the Forty-Third

Two Year College Chemistry Conference,. Penn Val-

ley Community College, Kansas City, Missouri, Lol
February 8, 1975. ' oo ST e

When we agree to attempt to teach the esentials of ..r-
ganic and biological chemistry to non-majors in one short term,-
the wonder of it is thatiwe aren't judged mentally .unhinged.

\ - . p , T
Perhaps aun important reasons for coming together 1n @ confer-

‘nce sucl @’s this is to reassure eack other that we are not
~fya2zy. But that reassurance wowld soon fz=e if we did mn. %
fﬁem rime to time think wvery hats dbowet guans, standards,
“content, organizatrier and level for sucd 2 niA-MAjoOTSs LWNTIS.
My ‘inzz:t in these remarks is to Sitarz (sith you, some theugits
about goals and standards, 2R &3 Time perm:rg, =2anieat.

\ ®=z7 ought to bz our goals in a short ¢wurse on Orgasic
and\biqlogicallchemistry?' When I 'talk-to my students ab rut
this| I like to put it into behaviorial te:..® 1 tell them

. that| what I covet most of all for them is that this. coutse will
change their behavior! I wart them to be abh.z to function pro-
feSjiopally as scientists, nurses,.technitians or whatever far
better‘a£cexmhaxing_jaken the course than they are able at the
start. One of the most distinguishing marts of the profes=
sional in any field is that he ‘or. she intends to be a stud~nt
throughout an entire career. There are always new things <o
learn--new knowledge, new instruments, new techniques, ncw
theory. The true professional doesuy't have to be told o

“tackle vhat is needed to stay atreast of the field. To Jo that .

requires abtove all that we insure that these students develip
a solid foundation in funddmentnls. Hence, the goal, stated

l‘;. e}
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beh%V1or1a11y above inexorably informs us .bout both our
standards and the content of our course. ,

- Concerning standards, I believe we must insist that stu-
dents,go well beyond the understandlng stage to some, level.where
they know something. I sometimes use the analogy of a- knot, a

square knot, when explaining what I mean to my studepts. My

first experience with a square knot was with a children's ey-
cyclopeaia " I studied the picture of the'knot and the direc-
tions given for tying one. I soon understood the squire knot;
but I did not know it. To know it I had to practice it, tying
it and retying it until even after a lapse of weeks I couxd

"still tie.a square knot. If we do not ask our students to go

beyond the understandlng stage, we might -well ask why we have
asked them to take any trip into this subject matter at all.

I do not mean to downgrade understanding; I mean to put it into
perspective. They cannot Know something unless they have first
understood it. But the student who does not realize the dif-
ferencebetween understandlng something and knowing 1t Qs sime~

ply mistaken about being 'a student. - \I
"How will I

One question that sooner or later arlses is,

know that ‘I know?" The answer depends on the spe01f1c topic

itself. In the case of a~fundamental tefm however; a term
such as atom, or ion, molecule, acid and so forth, I tell my
students that they may not say they know these terms until. they
can actually write our a definition that is clear, conc1se and

'complete and can do so many-days, even weeks after last review-

ing the matter. It is mot enough to be able to pick out one
definition from four choices that seems to be correct, not a'y
more than one can know that .he knows the square knot by being
able t0xplck out its picture from a set of four pictures of '
knots.

To -ask stuQents to know something will actually dlsplease
only a very few. "It ought to be one of our auxiliary goals t¢
keep those who are displeased from the .sacred precincts of

-professional careers in the health sciences or anywhere.in sci-
-ence, "anyway. 1 thimnk all of .us here today would like to join:

forces with Prof. .Steven M. Cahn, author of The Eclipse of
Exce!lence, .in opposing "the 1ncrea51ng1y widespread acceptance

. among faculty and administrators of the fatal educational prin-

“tion"of time; but it-is-alsc—a function~ofour original

‘ciple that a student should.not be required to do any acgdemic

work that displeases .him.' o

Having talked abou: goals and the 1mportance of k oWrng}
something, we n0w turn o the question .of contént "Whgt- shal
we ask them to Know?" [he answer, of course, is partlyggﬁfuhc
oal--
to change theiy behavior; to get them nearer to a position of
being able to learn. new things. The fundamentals do little
help unless they are remembered We are therefore concerned
about remembered chemistry. It isn't so much what we wish them
to know at the end of the term as it “is what we want them to
remember for g long time.
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‘What do we want them to remember. from a study of organic
chemistry? Certain topics ;"'go without saying,w but wel!' men-
tion them anyway.. -Basic principles of naming siimple compounds;
ability to recognize functional groups, these qrq’two funda- .
~mental topics. Beyond that we ask, will it be |important that

they be able to write detailed steps for S 1, © 2;.E1, E. mech-"
-"anisms or any of the others? "I think not. Please do nq% : -
think that I want these omitted.  They are used;/to explain many .-~

things and in their terms we pgtionalizng;;grgbfnumber“af”seem- .
ingly unrélatsd chemical events: We d0 not omit them, at least -~
as time and loc:l level’permit; put we put them into/ our- goal~7
rela}ed perspective. : B S | P . /

Do we ask that they be able to otk jout the steps of a

_multistep'synthesiSmfrom compound A to F2 Again, I think not.

It is altogether unlikely that they will earn their living as

chemists-dealing‘with such a problem. . Again, please do not -

think that I want spch-problems omitted. - They are pedagogi- ‘

cally very useful (and, fun) .. I merely wish to-place this kind, ’

of problem into our goal-related‘ptrspectiVe.‘ . P
What kinds of remembered chemistry then do.we want? . Put/

‘most succintly (and indirectly} we want .them to be able to look
at a complex structure of an organic molecale and not turn ﬁ?re!
They should be able to examine a.structure and make some judg- .
ments about both chemicdal and physical properties.. Can it /react

with water? Can it readily-.accept a hydride "ion'" (be .reduced),

or donate (transfer) a hydeid€ ion (be oxidized)?~ Does it have
a.group that can neutralize acid or base? "Will it likely dis-
solve in water?. If it does, will it change the pH of the 'solu-
tion? In other words, we want them to remember basic chemical ,
and physical properties -for each of the important functional s
groups. That‘s not very, dramatic, but it is surely quic.; '
And it points up. an emphasis that I think. is not ,often made .
at least not in instiuctieual materials. .The emphasis .be¢omes,
a reagents! emphasis. what are all the functiona! groups (we

. have studied) that can be made to react with water? with an-
oxidizing agent or a reducing agnef? with ammonia (or ammonia-
like compounds)? .- RN " o

The. reagents' gnphasis builds slowly and it becomes the
final instrument of "poiishing" before. tackling:biological
chemistry. - That is'where the in course pay off comes. They
coon encounter the structuré of a triglyceride, to cite o
just an example. An enormous page-filling ogre 'of "a structure . /
lying there like the fossilized-remains of some microcosmic. b
alphabet -soup stares them in the face.  It's enough to make /
stout hearts miss a beat gnd a cemplexion turn pale. But !
not for our sturdy students. Just ask them mwow; “Will—this—-— —--
pe able to react with water?" With thg reagents' emphasis they
take a few seconds to do down a "memory file" on ‘functional-
groups-that react  with water (to be hydrolyzed) and they spot

"ester'". ''Sure, it reacts with water, it you can get this =
ﬂhydrocarban-like monster into water!" Or they view with ‘equa-
niT&ty the structure of cholesterol. (Part of that equanimity
\ ’ -
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,comes from being reassured that they won't have‘to memorize it.

. I don't think that ‘would be very importan®* ‘part of their

remembered chcmlery ) nwitl it dissolve 11y in the blood
stream, a large aqueous medium?" “""Don't be Jllly,".responds

the student who by now is beginning fo- experlence the peculiar

joys of knowing something, ."It's mostly ~hydrocaron-like, and
that's why it comes out of solutionTin the bloody" .

-We now ‘are into blochemlstry with the: class, and we prob-
ably are vunning short on time. - Profg Ralph Burns (East Central

Junior College, Mo.) shared with me something he does that'I

.like very much. He talks with the teacher of phy51ology (or

whomever) who will have these students next, and. tley’ coordl-,
nate thgir programs. ~We cannot tejch everythlng, and we need
not. Where there are following courses by qualified ‘teachers
(that is, by teachers who in this instance do“understand ’

"chemistry), it is ideal to coordinate efforts. Where ‘this .

‘the whole field iof blologlcal chemistry ought We try to 1nc1ude°

cannot be worked out, then the problem remains. What from

Certainly the basic strucgtural features ‘found among ‘the mole-

‘cules of carboh}d ‘ates (if only glucose,- :maltose: and amylose),

lipips (if only: trlglycerldes), and 51mp1e proteins. - From
the chemlsts’v1ew point one does not "know'" these substances

until one can write representative structural features and, as

a m1n1mum, thelr reactions with water. ‘Enzymes and. the Te-

lated terms should be-included. After that, time truly becomes
" the dictator. ;I'd sacrifice nucleéic acids 1f I had‘'to~vin ‘order

to explain, step by step how the citric acid cycle works and
how it related to the respiratory chain. (But I'd not ask

- them to memorize all those steps--at least not in a one term

i course. ) i

The- points that I hope will be the "remembereé po nt:”

~of my remarks Have to do with goals,-standards and erphasis.

1 urge that our .goal be-that of helping the students. alcug the
trail Leadlng tto a lifetime of professional behavior; that our
standards be such that students are expected to know -somethihg;
and that our emphasis be on remembered chemistry. - Within this

framework and the available timé we selec¢t the content of our

course. . May wel all do this.so well .that .our students, as they

move into positlions of leadership in educa'tion for the a111ed

.health sciences|, know from experience how valuable chemistry

is. to that career.

l
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serves and why any of us ‘are interested or even fascinated by

it. Many answers rarging from the pragmatic to the philosoph-

ical and since most of us might even be agrged .on the former, .

I thought' I might comment on my owR versiSi# of the philosoph-
—jcal order and temporal continuity of order ds an expectation

and many of us hever cease to be amdzed by the rationality

of physical phenomena at our level .of perception. I believe,

therefore that many who do not go into science, nonetheless;, , oy
at \some, often late stage ‘in their intellectual development, |\
arrive at a stage of real curiosity .about this rationality - \
perhaps this is‘accentu?ted by their own studies on fields of!|
humanities and social sgierice in which the"igfationalit&es .
have become—overwhelming and they are even seeking.momen- b
tary refuge - either peisonal or, academic. f v .

This having been said, it is necessary that ‘'any course “

we construct, should attempt to answer or exploit theitr cur-
‘iogity ‘and thereby allow them to see .the purely physiegl and
th;,SOCial worlds in a . greater sense of unity. ' 4

‘k{This comment applies even more basically to the stryicture
of/ & non lab course, but I believe that it also underlies any
app¥oach to-a successful lab course for non-science majors.

In what follows I will often use the phyrase, in my opinion

and there may be many places where I do not a#tually say,it,,
but you might be prepared to infer it., This Fopic is, I be-
lieve, as yet only in the "opinion" stage. ’ -

‘ (2) I do not think it is possible to cafrry out any sort !
o?’lab program without a concurrent or previjous theoretiéal
‘churse unless the nlpbn course is simply a euphemism for ,an _ /
‘integrated or combined "lab-theory'"-course. :

' (3) In my Qpin}on such a [course mqst'be conceived as a ‘.
separate entity and not simply as a segment or part of a more -
extended -cguence. I ~dmit that it might be possible to vio- !

. late this maxim, but I very much doubt it, because of 3 rea-;;
' sons: ' ' =

>

I

'

e e . : . S - ' /
(i) - “Becausje of the t1me1problem the course cannot afford
d to comqentrate on techniques and since it is a first

‘course, it can neither inherit them nor attempt to
;" instill them for future use. . o /

(ii) - The .hierarchical structure is very different ﬁér
1. @ course of this kind and for one of conventional ;oo
/ character - the previous point ‘about techniques is ‘
just one example of these different hierarchical
relationships. It makes .about as much sense to
I force these into the sameimold as it does to reduce
Tolstory's novel War & Peace to a 90 minute movie. . .

~—

'(iii) The reason for such” "a course is—so- different that -t
’ e -/ L i f kb . . : C of

we, hope for a different result in the experience o

~th _g;HQQEE;M_lMEQuld emphasize what I have -pre-

vijously said in»my,various‘discussipn and writings

about this type of theovetical course that this’ ‘
i probably the only.formal exposure which the .stu- . -
ent will ever 'have. - B ' o i

a
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were to be awarded, uUpon COMPLlETIVN UL LHTS plyuglam, wiiv ~o=
year Associate in Applied Science Degreé in Police Science
Technology. Following our lead, three other technical insti-
tutes' of the fifty-seven North Carolina member schools now
offer the two-year AAS degree in Police Science: Sanford
“Tebh;“Technital‘fnstitute“of'K}amanéegwﬁndeakemTechnicalm-M»
Institute.. Other inservice workshops are held across the
" state. ,
' From 1968 to the present, our enrollment has jumped sig-
nificantly. This fall there were one .hundred seventy en-
{ rollees distributed between the home campus and four local
police stations: Burlington, Chapel Hill, Carrboro, and the
Durham Pealice Department. P '

Although forensics as a separate discipline has not been
offered at DTI, five Police Science courses have as their ma-
jor thrust -some elements of forensics. The five courses,
each carrying five quarter hours of credit ‘are: Criminal Evi-
dence, Criminal Investigation, Intrpduction to Criminalistics,
Fingerprints and‘Photography; and finally, Chemistry. It

is with the latter,6 that I became. involved in 1972. Our teach-
ing divisions, are divided such that chemistry, at present falls
under the Division of General Education. As it is my belief

.. that occupational and terminal education programs should be
as functional and applicable as possible, it became my task to’
find out as much about the chemistry of law enforcement as
possible. o - ‘

, Classical academic training, unfortunately, does not

" train persons, in general, for such specialized aréhs'qf appli-
cation. As a result, little time was lost in gathering in-
formation from the few library resources Wwc then had available
and from local, regional, and federal information offices.
Nevertheless, the crucial questions became: What iz the aver-
age background of entering students; What is their qualita--
tive and quantitative ability; At what level can they best
be taught; Is chemistry a required part of their background;
and What in modern chemistry applies most appropriately to
a Police Science Program? These were and are not easy ques-
ticns to answer; yet, each of you has had, will have, or
should have attempted toO s wer—t hem—for—your—programs . YOoUr — ——
main guiding force should be grounded in the philosophy and
purposc ofy, each of your respective institutions and what spe-
cific objectives each of you have or may set for your law en-
forcement program. Do not, by any means, forget to avail your-
selves of local and regional resources in arriving at specific

O
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NC 450 (1948)), the f0110w1ng statement is made:

"Poets may be born, but_policemen must be
city...cannot convert a neophyte into a policem
the simple expedient of investing him 'with a ba
and a uniform. Before one is fitted to ‘dischar
duties of a police officer, he must know what t

. duties.are and how they can be performed."

The present state of scientific criminology 1is
to the ceascless struggle of police officials and po
scientists over the last twenty years. Today, it is
of accepted routine fcr the courts and law enforceme
to seek the services of the local or state police 1la
whenever a question concerning physical evidence ari
scene of a crime 1s no longer looked upon 51mp1y as
qucstlonlng witnesses. It may also be considered as
laboratory site where traces of clue material can be
and made to give eloquent testimony at the trial. . I
the multitude of detective shows on television have
the perceived expectation of the public with respect
bility and ingenuity.

The function of the laboratory in police work i
entific examination of physical evidence. Usually,
posc of this examination is to determine the manner
a4 crime was «committed, to ab1ogate suspected evidenc
nect a suspect with thc crime. Also the.lab aids in
lishing the identity of the criminal. Naturally, t
ties of the laboratory are not rigidly confined to t
objectives, but may include many other tasks which t
ple duties of police work entail.

By looking momentarily at the’ questlons asked €
perhaps we can discover some guidelines based on our

€nces. Since the entirn N.C. Community College Syst
"Open Door", students holding a high school diploma
equivalent .ay enter the various institutions. This

that the diversity of students entering may vary frc
cent high school graduate to alrcady employed police

—with—wany years of—experiences—who—are—seeking—upgr

position and/or salary promotion. In fact, fifty of
present 170 students are part time, additionally hol
full time, forty hour plus work seeks, often with "I
schedules. This necessarily taxes the flexibility «
cational system, but our role, in part, is to meet 1

.of the community wec serve.

~1
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. (4)) It must be designed from a zero chemistry base - i.e.

.no explicit or implicit knowledge of chemistry implied and even
a’ very poor knowledge and/or understanding of natural and:
biological science. o ' S

Despite our frequent protestations and published ‘figures
I continue to be horrified by the sometimes total lack of even
elementary 'science training in high schools (or elementary
. schools...sometimes both!). There are many reasons for this
.but we don't have the time today to discuss them. Qne of the
other aspects of this matter is the rejection syndrome brought
on by over professional courses in many high schools (alsé
seems to have peaked!). :
‘ Natural curiosity sometimes, even often, overcomes this
eventually and this leads te the next poirt. T

_ (5) The courses should not be designed with. the freshmen .
in mind. My experience strongly suggests that it 'bs directed

‘to the junior if terms of intellectual content, perhaps J-
or S+. S - . , '

I make this point because I have found a very marked
change in outlook between the students in their freshman :
and junior years (thank. goodness?) but in nothing. else is”it as
clearly changed as in the capability and readiness for an
understanding of the ideas of science. - The other side of-

"the coin is what the student is prepared to do ¥n an ‘extra
curricular sense, to enrich the laboratory and/or class ex-
perience. Particularly also in the more: leisured capability
for jintrospective thought. . A ' '

- {6)" The experiments and experience must very much be
connected with. the (macroscopic) phenomena of science and
strongly coupled to’'everyday experience as often -as possible.
‘This may appear to be-emphasizing the concqete[at the expense .
of the abstract (IT IS) but, of course, this must not be
carried to extremeés. We professional chemists seem to forget

@, times that chemistry was a productive and fascinating sub-.
ject even before the 1874 discovery "divinement" of the tetra-
hedron C -atom or before chemical physics had been thought of
and many aspectd of the purely phenomenological part of chem- .
istry are those which impact most upon our non-scitnce stu-
dents. . : . ST

As a matter of fact, ideally, I prefer to commence with
the macroscopic concrete, wander somewhat lightly into the

"abstract (microscopic) and return -®dnce more to the macro-.

"scopic in order to round off and relate the microscopic or more
abstract parts of the .experience. _ : .

. Additjonally, the time is: seldom available to press the
point much beyond ‘the awareness 'stage, certainly %EE to the
mathematical, which I would add as my next point.*

(7) Almost complete non use of mathematics beyond some,
simple arithmetic and/or algebra. This is not done because the
students are potentially incapable_of;understanding but .

(a) because it is intimidating to many who have not -

used their math ‘for quite some time and
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‘ (b) because it 1is not .really necessary to achieve our -
* i goal which I think of, more in terms of awareness,
o appreciation and understanding rather than of the
\ mechanics and techniques.  The next point also
) - ® follows®; LT T

" (8) That all apparatus used should be as simplé€ as pos-

sible since (a) we have no time for- the student to develop tech- j‘__
nique or familiarity and (b) since we hope more to develop in-
tellectual curiosity and this does not demand complex physical
apparatus. : . i

You might well say that such a stricture leads one to’
expect a course as simple in appearance as that in an elementary
school nature study class, and to some degree ‘I would say yes,
but I weuld remind you of the famous (legendary? Apocryphal)
Professor of Economics, who was asked why he gave exams which
asked..the sajie questions every year to which hé<replied, , o
"But the answers are different -every year." . B

Obviously, in this .sense, topicallity helps the_ choice -
but the principles-should never be subjected to it.

(9) It's less important that something be learned from
every ‘experiment as it is in the more hierarchically. structured
science course and this allows one to design some very Open
ended experiments - which may .reach ho conclusion BUT will
generate much more sympathy with’'a non-science major's class
than with a bunch of freshman science or medically bound stu-
dents.* S - S L. ' :

I.§tr0ng1y advise SOME hierarchical relationship however,
in view of my first remark about motive ie. we must not lead
the student into excessive frustration since many ofvthem hope
to gain some sense of order and .continuity -from the experience. |
This point of openendedness also leads to the next.

(10) The experiments should be extensible in'discussion
and interpretation as to be appropriate to the very.much wider
variety of both interest background and degree of intellectual
inquiry which is found in such a group. L

. (11) The last point is the addition of something which will
bring out recognition . of .whatever it is which distinguishes SCI-
ENCE from the humanities and/or the arts. These are the concepts
of variables and their control, the concept of spacial and tem- °
poral - experimental reproducibility of experiment. This is an :
ingredient which is frequently ignored in our standard science '
courses. IS chemistry-the same everywhere and everwhen? This is
‘what we assume, without ever pausing to consider the problem
or the evidence. Connec ted With this is also—the—con cept—of-- ——r

. error. in science. Conjecture and refutation. T ©
' Thus, in many ways, the lab course would be'ﬂstructufed"
so as to allow an awgkgning awareness of the real charactef’
and nature of sc1ept1f1c enquiry (including its philosophical
. as wel} as pragmatic aspects). It is-in this way that, at the
same time, the -essential differences-and unity between natural .
science and the humanities, arts and social scientes become :
apparent to the student and this, after all, is the objective
of the course, in-my opinion! . . ' ' ' :

o 4 -
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William T. Mooney, Jr.. El Camino Unllege, vin Torrance, Catifornia $0506 (213 .
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- Rditor — Juy Bardede. Vineennes-dniversity Junmr Colloge, Vincennes. tndinnn 47550 (R122882.28 o . o oo

Memberahip Chatrman — LeRoy Hreimeir, Vineennes Univ ersity Junior College, \ incennus, Indinn l..,'il IB12-882.0850)
\

o Region I — Western States

{Alaskn, Arizonn, (,nhl_urnm Colorado, Hawnii, Ilaho, Montana, Nevada, Now Mexico, Oregon, Utah, Warshington, Wyomning)
Western Reglonal Vice<halrman {1976-19778: Ross Westover (1977) Cunada College, Redwond ¢ ity CA 81001 (31536418120 )
ARMSTRONG, Mubet K. {1878%): Lane Comnnity College, Engenc, Oregon 97405 $503. 7474501 < '
BIEVER, Keith J. (1978): Hellevae Commuitity College, Bellevne, WA 88004 (20684101111 ) -
HBOND. Dnuglis (18761 Riverside City College, Riverside, CA 92506 t714-084-3::40) . : .
HUBBS, Robert (1976): Qe Anza College, Cuperting, CA 85014 (408.257-65601 . 5 : *
LLUNDSTROM, Richnrd A. (18771 Amerienn River College, Sacramento, SN HBRYT 1915-A81-8187) .
SCOTT, Peter (19771 Linn-Benton (,nlnlnum(y College, Albany, OR 97821 (503-923.2461)
STERNER, Wanda (1877 Lt‘rl‘lllw Qollegre, Norwalk, CA S50 (213-860-2451) .
TAYLOR, Robert (1876): (ummunll) College of Denver, North Cumpus, Denver, CO B0216 (BIR2RT010 .
TRUJULLO, Anthony (1977): San Jaaquin Delta College, Stockton, CA 95204 (20944524181
VANDERBILT. A.H. (1978): Sierra College, Rocklin, CA 95A77 (816-624-3333) L0 ‘
WILL1AMS, Gordou (18978): Monterey Peninsula Collego, M. anterey, CA 83849 (408-375.9821)
WYATT, William H. t{1978): El Paso Community College, Colorade bprmgs. CO HOBOS (303-471-7546) -

<

Region 1l —' Southern Statea )
lAlabama. Arkansas, Florida, Georgia, Louisiana. Mississippl. North Carolina, Okluhoma, Puerto Rico.. \uulh Cnrullnn Tennesseo, Toxas) o
Southern Regional Vice-Chalrman {1976-1977): W .G. Sink 11978): Davidson County Communily College, Lexington, N.C. 27202 (704-249-8154)
‘ALLISON, Harrison (1977); Marion Institute. Marion, I\l. RO T.’;d (205-88:1:2871) (Mail to P.0. Box 548, Marion, AL 36756) 3 « .
BARTLEY, Edith [1977): Tarrant County Junior Cullugu Suulh Campus; Fort Worth, TX 76119 (817-534-48611 ' e -
. CHEEK, William R. (1978 Central Peidmont Community Collegs, P.O. Box 4008, Charlotte, NC 28204 {704-372-25M))
FREEMEN, Charles (1878): Mountain View Community College, Ddllax, TX 75211 (214.747-2200 .
GRIFFIN, William W. (. 977: Hinds Junior Coll=ge, Raymond, ‘MS 39154 1801-857-6201) -
HOWARD, Charles (1977 University of Texaa, 4242 Peidras Drive E $-250 San Anlunln..\TX TH284 (512.734.5381) .
. HUSA, William J, (1978): Middle Georgia Colloge, Cochran, GA 31014 (812-833-8221) B
INSCHO, ¥, Paul (1976): Hiwassce College, Madisonville, TN 37354 (615-442-2128) T .
KUCHERA, John (1978): Northern Oklahoma College. Tunkawa, OK 74653 (405-628.2581) * '
MILTON, Nina {1978); St. Petersburg Junior College,:St. Petersbury Campus. St. Petersburg, Fl. 33734 (H13-544:2561) - .
MINTER. Ann P. (1977 Roane State Community Collego, Harriman TN 37748 (816:1354;3000) (615-483.7124) .. .
MITCHELL, John (1976}t Tarrunt County Junior College, Hurst, TX 76063 (817.281.7860) :
SIMS. Joyner (1976): Chipola Junior College, Marmnnn. FL 3"446 (904-482-4935)
. . . .
“ Regisn Il — Midwestern States - °
. * (illinois, Indiana, lowa, Knnu-‘. Kentucky, Michigan, Minnesota, Missouri, Nebraska, North Daketa, Ohio, South Dakota, Wisconsin} .
Midwest Regional Vice-Chairman (19763977 Catherine E. Weissmann, Charles Stewart Mott Community College, 1401 East Court St., Flml. Michlgan 48503 (517-845-3670) |
AUWATER, Wondall (1976): & 1clait Community College."Daytorn, OH 45402 (513.226-2660) . '
BALLINGER, Jack (1977): Flor.ssant Valley Community College, Florissant, MO 63135 (314:524-2020) . s R .
BLOUGH, Alvin (1876): Hesston College. Hesston, KS 87062 (316-327.4221) . e P : .
BURNS, Rulph G. (1977): East Central Coinmunity College,'Union. MO 63084 (314-583.5193) . : .
LOUSER. Joseph L. (1978): Wm, Rainey Harper Callege. Palatine, 17, 600687 1312.368-4300)
ELKINS, L..Dean (1977): Henderson Community Cgltexe, University of Kentucky. Henderson, KY‘AN"O (502 827.2867) . " o {,
HITTEL, David (1977): Bay de Noc €ommunity College, Escanabs, M1 49829 (906-786:58022) o 4
JOHNSON, Cullen (1978)}: Cuyahoga Community College, Metropolitan Campus. Clovoland, OH 44115 (216-241-5968) ’ .
KOCU. Frank (1976): Bismark Junior College, Risinark, ND 58501 (701-223-4600)
MALIK, Virginia (1978): Cuyashoga Community College. Western Campus. Parma, Ohio, 44180 (216-845-4000)
REDMORE, Fred (1878} Highlund Community Cellege, Freeport, IL 61032 (815-233-6121-Ext. 3D - . .
ROSKOS, Phillip (1976): Lakelnnd Community College. Mentor, OH 44060 (216.961-1000) . - : . oo e
SOSINSKY, Jack (1977 Leop Junior College, Chicago, IL 60601 (312-268-8056) . . A
SUSSKIND, Tamar (1976} Oakland Community College, Auburn Hts.,. M1 48057 (313-852;1000% . i :
SWINKELMAN, John (1878} llinois Valley Community College, LaSalle, IL 612 816.224-68011) : !
SCHULTZ. Dorothy (1978): Jacksen Community Colluuw. Jachson, MI 49201 (517-7287-0800) : :

o . . e

REETROR

Region 1V — Eulern States ) R . L
1\,unn\!cl|cul. Delaware. District of Columbla, Maine. Maryland, M husetts, New H{ampshire,
New Jersey, New York, Pennsylvania, Rhode lsland, Virginia, Vermont, West Virglnia)

blllem Regional Vlcv.-(,hnlrmlll {1976-77): C. G. Viasais (1976): Keystone Junior College, La Plume, PA 18440 1717 B45%5141) +
ADAMS, David L. 11977i: North Shore Community College; Beverly, MA 01915 (617:927-4850)
AYER, Howard A. (1977): Franklin Institute of Boston, Buston, MA 02116 (617-423-4630)
BERKE, Thomas (1978;: Brookdale Gommunity College, Lincroft, NJ 07738 (201-842-1900)
Mother Bolidonna (1974): Manor Junier College, Jenkintown, PA 19046 (215-884.2361) . .
BREEDLOVE, C. H. (197 Rockville Campus. Montogomery College, Rockville, MD 20850 (301-762-7400)  ~ ?
BROWN, James L. (1976): Corning Commuynity Cellege, Corning, NY 14830 (8Q7-962-9242) |
CUCCI, Myron W, (1978): Monroe Community College, Rock enter, NY 14623 (716-542.995)
FINE. Loonard W, (I877); Housatonic Community Collexe, BFidgeport, CT 08608 (203-866.5201)
HAJIAN, Harry G. {1978): Rhode lsland Junior College, 199 Promenada Streeot, Prnvidunrn. RI 02908
JEANES, Opey D, (1976): John Tyler Community College, Chester, VA 23831 (7013748 2221) .
~SANTIAGO. Paul J. 11978} Harford Commuoity-Gallege -Bel-Air-MD-21014 (301-838-1000)-oxts-252 —~-— —— — ——=-= = = —som = = smms o ommem s e s
SCHFEIRER, Carl Jr. (197H): York College of Pennsglvunin, York, PA 17405 (717-8438891) T a/
SOLLIMO, Vincent {1876): Burlington County College, Pemberton, NJ 08048 (609-894-0311), Mail to Box 2788, Browns Mills, NJ 03068
STEIN, Horman (1977} Bronx Community College, Clty University of New York, lironx, New York 10453 (212-367.7300)
WILLIAMS, Thelma {1978): New York City Commuaity Collego, 300 Juy Sln-el. Brooklyn, NY 11201 (212-643.8242)

. Region V — Canada - -
Canadian Regional Vice-Chariman (1976-77): Grueme Welch l1978) John Abbutt College, Box 2000, Ste, Anne de ﬂulluvuu Quebee HHIXBLY (514-457-8810)
DEAN. David “1974) ‘Mohawk Collegge of Applied Arts and Technalogy, 1354 Fennell Avn.. W. Hamiltan, Ontario
DlEMER Jans (1878); Camonum College, 1950 Lansdowne, Vietorin, B.C. VBP-5J2 (004.582.1281) L
GAUTHIER, Louis Phillippe. (1979): C.G.E.P. du Vieux-Montreal, {270 Berubicu St. Montreal, H2V-1¢3 ' ¢ '
JALIL, Shahid {1979): John A bhott College, Bux 2000, Ste. Ann ge Betlevue Quebec, H9x3L9 . .
JARDINE, Doug 11978): Capilano College, 2055 Purcell Way, North Vancouver, B.C.'V7J.3Hb . o 9 .
KIMMEL, Terry (1879): Southern Alberta Inatitute of Technology, Calgary. Althertu R . : . Wmead
LeCOUTEl!ROPenrll)p(s (1879): Capilane College, North Vaneouver, B.C. ) | s .
. LOPEZ, P, (1978): C.E.G.E.P. du Vieux-Montreal, 1270 Benublen St., M-+ roal, H2V.1C3 -
ORPWOOD, Grahm (1879): Onturio Institute for Studies in Edaeation, ...+ ulum Department, 252 Bloor Street, Taronto, Ontario . . .
RAYNER-CANHAM, Geoff {(1978): Regional College at Cornerbrook, Usniversity Drive, Cornerbrook, Newfoudland, A2H-605 ) - i
SLADE, Poter {1978): Frasér Valley College, 75600 Alrport Road, Chilliwaek B.C. V2P-6T4 Y .
SPARROW, Graham (1978): Centennial College, 661 Warden Avenue, Scearborough, Torenta, Ontario '




