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ABSTRACT

The purpose of this project was broadened to include
other science technologies and the curriculum was renamed Science
Technology. A survey of employers in the Northern v1rgln1a area
indicated that ther= were employment opportunities in a wide range of

science technologies and many laboratory skills are common to all the -

job activities of currently employed technicians. Based on these
findings, curricula for a two-year degree and a one-year certificate
were prepared. The science technology components of these curricula
were developed as modules, self-instructionai, self-pacing,

- independent units of instruction: A total of 35 modules are currently

available. Of these, five were obtained from other sources, two were

" produced by students, and the remainder were developed by the project

director. Some of the modules have been tested by students. Testing
“the modules by students, revision on the basis of their
recommendations, modification of ChemTec materials for the program,
and arrangements for the on-the-job training phase of the curricula
are being carried out. . (Anthor/KM)
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ABSTRACT

P —

A PROGRAM FOR THE CREATION OF A SIOTECHNICAL CURRICULUM

- The or:lgina} purpose of Fhis project was broadened to include other
V science technolog:l;s and tvhe cun':lc;xlum was renamed Science Technology. )
T ) A survey of employers in the -Northern Virginia area indic;ted that . -
Ly : there were employment opportunities in a wi;de range of science technologies
and that there were many laboratory skills common to all of the job activi-
ties of currently employed technicians.

Based c;n these findings and in cooperation with the local curriculum"
advisory c;n-:lttee,f curf}cula for :aA two-year degree program and for a one-
year certificate progfm were prepared acd subin:ltfed for state approval.
The science technology components of these curricula were developed as
modules, self-instructional, self-pacing, independent units of instruction.

A total of 35 modules are currently available for sfudents entering the .

program in the fell of 1972. Of these, tive were obtained from other sources,

two were produced be students and tﬁe remainder were developeg— by the pro-

S T A

ject director. Some of the modules have been tested by students.

: During the extension of time granted for the completion of this. —
project, the director has been primarily engaged in supervising the efforts
of students testing the mgdules, in revising the existing modules on the
basis of recommendations of students testing the modules, in modifying

ChemTeC materials for the program, and in making arrangements for the on-

the-job training phase of the curricula. . |
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PREFACE

While the original purpose of this projéct was to develop a
biotech'n:gcal' curriculum for use in a two-year degree program, the
purpose of this project was broadened to include other related
science~ technologies. The ;urriculm has been renamed the Science
Technology curriculum. Th; additio;ai éupport for the project was
provided by Northern Virginia Community C(;llege. This support,

which significantly exceeded thé normal cost sharing arrangements,

is gratefully acknowledged.
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Annual Report

A PROGRAM FOR THE CREATION OF A BIOTECHNICAL CURRICULUM

INTRODUCTION

- The original purpose of this project was to create a biotechnical

curriculum on the Alexandria Campus of Northern Virgihia Community College.

. Y Sy
I P
B .

As indicated in the original proposal, several studies pertaining to

re e
i "

L, technical manpower and opportunities for technical education have demon-
‘ . . - -

strated the need for technical programs. A 1969 study by the National

e

3 )

Industrial Conference Board showed that qualified technicians have been
in short supply for several féars and wiil reﬁain so into the 1970's
;unless action is taken to train more techﬁiciang. A 1970 report of the
vNational Conference of Post-Secondary Vocational Education prepared by
Ohio State University and the U. S. Office of Education assessed

vocational-technical programs in each state across the nation. In the '

NG TS N £ 0 P IR

state of Virginia, less than 3% of the 18-21 year old population was
enrolled in vocational-technical programs while the national average for
such enrollments was 4.8%. Furthermore, only fourteen institutions in
the state offered technical programs. Commissioner Marland's recent em-
phasis on career education further substantiates the need for development
of programs that go beyond specific vocational training to help students
explore a variety of careers and to appreciate the role of their chosen -
career in the broader context of technology:

The purpose of this project has been broadened to incorporate

Commissioner Marland's concept of career education and to accommodate a

larger component of technology than the original biotechnical curriculum.

This broadening of the scope of the project was necessitated by the variety

of employers who responded to the survey which was done very early in the
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project. We have renamed the curriculum Science Technology and have
included several options; presently chemical technology and biotechnology
are being pursued by students.

One of the major objectives of the ilexandria Campus of Northern
Virginia Community College\is to serve the”éommenity of suburban
Virginia adjacent to Wash%ngton, D. C. by proyiding training and pro-
fessional career orientatien for the types of employment currently avail-
able to citizens of the community. Since the Alexandria Campus eid not
offer any programs in the science technology area prior to the initiation
of this project and since the cé;E}éulum development guidelines for the
Virginia Community College System encourage.the creation of "umbrella"
programs wherein there are several options under one administrative unit,
it was decided to pursue the development of a Science Technology program
with options in biotechnology, chemical technology and environmental
technology and to add othen;options as time permits aad the need for new
tyées of technicians arises.

Therefore, the purpose of this project has been redirected to create
and .implement the initial stages of a science technology curriculum.
Significant support beyond the typical cost sharing arrangements has been
provided by the college for this expanded project. Continued efforts this

fall have focused upon further development of the curriculum. The possibi-

1ity of developing an electro-chemical technology area has been suggested

by one employer.

PROCEDURES .

= Three classes of procedures were involved in carrying out this project:
(1) the survey of employer needs and student aspirations apd interests,

(2) the development of college-employer eooperative relationships, and
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(3) the development, testing and implementation of the initial stages of
the curriculum, and (4) re-evaluation and modification of initial
materials used in the first quarter of the curriculum.

To assess employer needs a questionnaire was designed to collect
pertinent information concerning the number of technicians employed,
salary scales, desire to hire technicians who have completed such a pro-
gram as the one being developed, skills considered necessary or desirable
for the tasks technicians currently do, and willingness to cooperate in
an on~the~job training program. A copy of the questionnaire is provided
in Appendix A. This queséionnaire was mailed to 63 laboratories,
industries and public offices in the Northern Virginia area in June of
1971. A follow~-up letter with a second copy of the questionnaire was
mailed to non-respondents in July. Fourteen completed questionnaires
were received. An additional twenty-one questionnaires were returned
with the notation that the recipient organization does not employ science
technicians. Among the non-respondents were schools, départments of
public works, recreation departments, and extremely small laboratories
which presumably do not hire technicians. Some of the questionnaires
were mailed for the purpose of informing the recipient that we were
developing a technician training program and therefore a completed response
was not anticipated.

To assess student interests and aspirations and to determine the ex~
tent to which these match employgr needs, we had planned to obtain a group

,of students currently enrolled in other programs to participate in-a

series of trips to various laboratories and in discussion groups designed
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to determine the degree of commonality between student aspirations and
anticipated employer needs. Since this turned out to be an unworkable
plan because students apparently do not participate in such non-

remunerative activities, we modified the plan to offer independent study

credit to students who participated in the project by testing modules.

T

About eight students initially were involved in the piofect; one has
?» : ) worked continuously throughout the academic year. Our experience
' indicated.that it was'very difficult to generate student interest until
the curriculum was actually approved and incorporated in the college
catalog. During the Fall Quarter of this academic year, five studénts
: have been enrolled in the approved program and have been using the
modularized instructional method.

The procedure for assessing student interest has been revised. A
module called "Introduction to Science Technology" has been prepared and
is being used to explain the program and recruit interested students. A

course entitled "Careers in Science Technology" is being incorporated into

o oo Pt AR e w1 e

the first quarter of the curriculum to insure that students learn early in

S ——

the curriculum about the career opportunities available to them. The
introductory module and the course, which will be described in more detail
later in this report, are mentioned at this point to illustrate methods
for assessing student interests and aspirations.

The procedures for developing college-employer relationships included

the appointment of an advisory committee for the curriculum consisting of

representatives of a variety of employers of science technicians. This

committee was selected from the community and appointed by the president




i
of the college according to established procedures of the college.

Information from the survey orf employers was used to select laboratories
to participate in the on~-the-job training aspects of the curriculum.
Several potential employers were identified and they will be contacted
to Qork out detailed cooperative arrangements when students become en-
rolled in the program. The director of this project is working in close
association with the college's director of the cooperative education pro-
gram to take advantage of his expertise in arranging for on-the-job
.learning experiences. The appointed committee (meeting once during each
quarter) hﬁg enabled the director to definé the options (biotechnology
and chemical technology) more precisely and facilitate future employment
arrangements.

Several procedures were used for developing, testing, and implementing
the initial stages of the curriculum. Based on college policies and input -
from the advisory committee, it was decided to deveiop a two-year program
leading to an Associate in Applied Science degree in Science Technician
Alde. Therefore, an overall curriculum for each of these programs was
prepared and submitted to the Virginia Community College System for approval.
A course description was also prepared for each proposed new course. The
curricula and the course descriptions are é;ven in Appendix B. In July the
Virginia Community College State Council approved the curriculum--Science
Technology. Unfortunately because of the late approval and delayed publi-

cation of brochures and general public information, the initial group

entering the program numbered four (handled on a lecture-laboratory-

independent study basis).




In the original proposa} for this project, plans were made to visit
other colleges to survey programs and to obtain consultants to advise us
in'the development ot the curriculum. One role of a consultant was to
have been to maintain interaction with the American Institute of_Biological
Sciences' Project BIOTECH. These activities were carried out at no expense
to the project since the initial director has maintained a close working
association with the staff of Project BIOTECH (as part-time staff biologist

for the Education Division of AIBS) and has had occasion to visit several

.colleges and survey their technical programs while conducting other

- business such as workshops on the development of modules. The present

L 4

director for the extension‘period (ending December 15th) visited one col-
lege to observe an open laboratory program of study and view the develop~
ment ot a TV-module designed to teach a laboratory skill. Further travel
and observation was prohibitivé due to the instructional demands associated
with the new progranm.

The procedure used for developing modules followed the outline in

Publication No. 31 of che Commisecion on Undergraduate Education in the

Teaching. (Copies of sections of the pubiication are provi:’:d with this

report.) ‘the list of modules to be developed was baced largely on infor-
mation from the employer survey in which employers indicated which skills
wvere necessary or desirable among the tasks their technicians carry out.
While most of the modulepxwére developed by the project director, several
of the students participating in the project developed modules on topics

of interest to them. Two of these modules were appropriate for inclusion

in the curriculum. In additior to developing uoduleé, we were constantly




alert tc other sources of modules suitable for inclusion in the curriculum.

Four modules wevre purchased from commercial sources and one was made avail-

able to us for testing purposes from the Purdue Minicourse Project, directed
by Dr. S. N. Postiethwait.

A module evaluation form for student testing of modules, shown in
Appendix C, was prepared. Each sgudent wvas requested to complete this
evaluation for each module tested. The evaluation procedure has been help-
ful in improving the modules.

As che list of completed modules grew and the content of the modular-
ized science technology courses began to take shape, a tlow-chart of com-
pleted and proposed modules was prepared. The curreant fiow-chart and the _
options for biotechnicians and chemical technicians are shown in Appendix D.

Plens for implementing the initial phase of this program was carried
out during the summer and fall of 1972. The director began making plans
for cooperative on~-the-job training with several employers in the area,
‘teaching the first courses to be offered in the program, having students
evaluate the modules as they ugse them, revising modules as time permitted
and the needs arose, and adapting materials from ChemTeC for the program.

The other courses in the curriculum will be offered in other divisions
of the college and probably will n;t be modularized. Students will develop
communication and mathematical skills and willi have the opportunity to
select courses from the social and natural sciences. Two specialized
courses, one in technical writing and one in data processing, will provide

opportunities to master additional skills frequently needed by technicians.
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The curriculum for the one-year Certificate program parallels closely
the first year of the two-year program except that the mathematics course
recommended is less demanding. It would be relatively easy for a student
who‘started out in one program to elect to change to the other with very
little loss of credits.

Of all the actfvities of this project, the greatest amount of effort

‘was placed on the development of modules because most other aspects of the

program depend on the availability of modules for the college-based science

técﬁndlogy courses. Now thatvforty—five moauleé are completed, théy are

- being used by students beginning the program this fall.” They are being

used to demonstrate the concept of quularized instruction to other divisions
of,thevcollege.and to‘emplofers considering settiné up cooperative on-the-__
job training. Since modules are a relatively new gode of instruction,

there is a generalrlack of un&erstanding of what they are and how they are
used in tailoring curricula to meet individual student needs. As a result
b% the modules developed, we are in arposition to demonétrate some of the
advantages of modules. Students become independent learners and they can
wo;g at their own pace to master learning materials. With modules incor-
porated into the systems approach to learning, mastery becomes the goal

and the time required to master a module can vary. In contrast, traditional

‘teaching has usually set a time limit such as three lectures per week for a

quarter or semester and there was much vﬁriation in the level of mastery
attained by the students, all whom were expected to go through the course
at the same pace.

Modularized instruction is sometimes perceived by instructors as an

automated mode of instruction which makes the teacher obsolete. This is a




sericus misconception. Modules do free :eachers from repetitive preparations
of routine teaching materials. The teacher's role changes to that of a
manager and facilitator of learning. The teacher responds to individual
students when they have particular needs. The teacher encourages, counseis,
motivates and enriches the exp'erﬁnces of students. In short, through ther
use of a modularized learning system, the teacher is free to do what only

people can do! All of the moduies developed in this project follow the

- module format provided on page 5 of CUEBS. Publication No. 21 (included with

this report) Each nodule has nine components:

-1. STAT!HENT OF PIIRPOSE - a brief statement of what the student
will learn.

2. DESIRABLE PREREQUI SI'IB SKILLS -~ skills'a student should have
mastered before beg:lnning a particular module. .

3. INSTRUCTIONAL OBJECTIVES ~ a list of the skills or concepts to
be mastered stated in behavioral terms.

4. DIAGNOSTIC PRE-TEST - a written or demonstration test to deter-
mine either whether a student has mastered the prerequisites of
the module or whether the student has mastered the module and
need not do it.

5. IMPLEMENTERS - all of the materials needed to complete the

- module including laboratory equipment and audiovisual aids.

6. THE MODULAR PROGRAM ~ the instructions to the student for what
to do to master the objectives; can include programmed instruction,
audio tape, laboratory activities, etc.

7. RELATED EXPERIENCES - suggestions for modules which logically
follow the one just completed or for other experiences the student

. is now ready to do.

8. [EVALLATIVE POST-TEST - a written or demonstration test to deter-
mine whether the student has mastered the objectives of the
module.

9.. ASSESSMENT OF THE MODULE - an evaluation of the quality of the
module which is done by completing a module evaluation form like

_ the one in Appendix C.

~.A total of forty-five modules are currently available for students

—

entering the program in the Fall o0£.1973. The titles of these modules are

as follows:




MODULZS FOR THE SCIENCE TECHNOLOGY PROGRAM (FALL 1973)

Introduction Basic Chemistry Modules (using programmed

Introduction to Science Techhology Introduction to Chemistryteht)

) Safety in the Laboratory ~ Atoms, Molecules and Periodic Table
Bzsic Chemical Laboratory Practice Oxides, Acids, Bases and Salts

? l Chemical Liter ure ané the Library Chemical Calculations

) Record Keeping ) Gas Laws

F; nazards~~ElectriFity and Compressed Gasss Solutions (Pgrt I)

- Toxicity of Chemicals golutions (Part II)

Colloids

Skills ’ ’ thléar Chemistry - Radiation Biology
Simple Balances Organic Chemistry -
Compouﬁd Light Microscope ' Biochemistry

Metric Yeasurement ’ .
Basic Biology Modules (using NVCC study
Paper Chromatography guide)

Basic Ecology

pH Meter :
Energy in Living Systems
Analytical Baldnce (manual)

Cell Structure and Function
Analytical Balance (automatic)

Mammalian Anatomy and Physiology I

Dissecting Microscope (digest., respir., circ. and urogenital
systens)
. Computations Mammalian Anatomy and Physiology II
(endocrine, sensory, nervous, effector sys.)
Slide Rule . |
Classification and Taxonomy |
Biostatistics '

. Evolution

Insect Identification !

Genetics and Gene Action :
Water Analysis

Growth and Development
Blood Smezr Techniques

Animal Behavior
Asepti’ Technique

.
4
-

o Preparation of Sterile Media

E!Sgi;Pipetting (including syringes) 10

.
eorm————— o g S 3 Ao




Notice that the modules listed here correspond quite closely with
the skills considered essential or desirable by employers in the area.
Of the modules listed, Analytical Balance and Insect Identification
were prepared by students. Recently a module on the use of the Mettler
Analytical Balance is being prepared by a studemt. The Module, Aseptic
Technique, was provided to us for testing by the Purdue Minicourse
Project. The followihg modules were developed from commercially
available materials:

Basic Chemical Laboratory Skills
Toxicity of Chemicals
Safety in the Laboratory
Hazards--Electricity and Compressed Gases
‘Solutions--(6B)
Paper Chromatography

. Metric Measurementsg -
Water Analysis -

Blood Smear Technique' o~
Basic Blood Typirg f;;

Many of the modules include some component of commercially available
materials. The exact materials used are specified in Abstracts of
Modules: Appendix E. These abstracts include the statement of purpose,
the instructional objectives and the implementers as they are listed
in the modules for the students. All nine components of each module
have been completed.

As the modularized curriculum began to take shape a flow chart of
modules, completed or planned, was prepared as shown in Appendix D.

Optional pathways through the curriculum are also shown in Appendix D.

for biotechnicians and chemical technicians.

” 11
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It should be noted that the flow charts include some modules which

are presently being developed. Several modules (i.e.? Basic Chemical
Laboratory Skills) have been prepared by adapting materiais from a new

set of publications, Modern Chemical Technology. This set of publica-

tions consists of a guide book and‘ten volumes of materials designed to
train chemical technicians. The materials were prepared for use in two-=
year colleges by Project Chem Tec, Lawrence Hall of Science, Berkeley,
California. Modules 34 and 35 will be developed by our staff or obtained
from éroject BIOTECH as time and funds permit. The plan for this cur-
1ricu1&m calls for the'ad&ition of riew modules as they are needed to v
train technicians for the jobs-available in the Northern Virginia Area.
Materials produced in other projects such as the ones mentioned above,

will be incorporated into the curriculum as deemed apprcpriate.

A total of 60 modules evaluation sheets have been collected from

_ students participating irn the project.

Six students evaluated the original version of Module 1--Record
Keeping and Module 3--Compound Light Microscope. Their ideas were
incorporated into the current revised versions of these modules.
Revisioﬁs of the Basic Chemistry Modules have proven quite valuable in
the students' performances.

All of the modules that have been.completed are packed in plastic
"shoe box" size containers and are ready to be used by students when the
program is implemented in the fall. Slide viewers, tape players and

headphones have been purchased to supply six stations at which students

will work on skill modules. Programmed instruction and reference books
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~ysufficient for at ieast twelve students to work simultaneously have

been placed on reserve in the learning resources center. Career

information materials are also available for student use.

Q

CONCLUSTONS

- The survey of employers effectively determined the nature of
eﬁployment available and the skills needed in science technologies.

- While some progress was made in developing college-employer
cooperative on-the-job training programs and some assessment of student

ihterests:and aspirations was;possible, we discovered that bdth of

‘these processes are greatly facilitated by having a significant por-

tion of the curriculum developed. During the extension time period

of this grant, we expect to develop cooperative on-the-job training arrange-
ments and to elicit much greater student interest in ghe curriculum.

4 = The forty~-five modules, which have beén complegéa, have served
very well s a core of learning experiences for the college-based courses
during the first year of operation of the program.

- Since modularized instruction is a relatively new mode of in-

struction, a significant portion of the effort in this project was
associated with acquainting people with the advantages of modules and

the methods of modularized instruction.




RESULTS
The results of each of the three classes of procedures will be
reported separately: (1) results of the surveys of employer needs and
student aspirations (2) progress in developing college-employer cooper-
ative relationships, and (3) results of the development, testing and
implementation of the initial stages of the curriculum.
o4 7 Of the fourteen employers responding to the survey of employer needs
the following pattern of current and projected employment for technicians

was obtained:

Number of Number of Number of Number of Number of Number of
technicians employers technicians employers technicians employers
currently reporting to be hired reporting to be hired reporting

employed in 1972 in 1973

none* 2 none* . 3 none* 1
1-9 4 5-10 3 1-2 3
10-25 3 11-20 4 10-20 4
26-99 2 30+ 1
100+ 2
no_response’* 1 no re e 4 no _responsst¥ 5

*Those not currently hiring technicians indicated plans to do so in the
near future,

**No response does not necessarily imply that no technicians are to be
hired. Some respondents were explicit in stating that the number of
technicians they expect to hire is confidential information.

Six respondents indicated that they have difficulty in hiring com-
petent well~trained technicians and all six indicated that a technician
training program at Northern Virginia Community College would be of benefit
to them.

With regard to salaries which would be offered to technicians with
two years of post-gsecondary education, the range of values for annual

salaries was from $5200 to $8000. Since these data were obtained during

the summer of 1971, they may have changed since that time.

14
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Five respondents indicated that they already operate on-the-~job
training programs. Seven respondents are interested in discussing the
possibility of participating in a cooperative on-the-job training pro-
gram in conjunction with the science technology program being developed
at the college.

To determine whether opportunities would be available for students

_to tour laboratories and observe technicians at work, we asked whether

respondents would be willing to arrange tours for students; ten of the
fourteen respondents indicated that they would arrange tours.

A list of skills and concepts which might be used in various technical
jobs Qas provided on the questionnaire (See Appendix A.) The following

is a tabulation of the number of times each skill or concept was in-

" dicated by an employer to be essential or desirable., Items that were

checked fewer than five times are omitted from the 1list,

Number of
Skill emplovers

record keeping 14
care and cleaning of glassware 12

pH meter 12
simple balances 12 -t
analytic balances 11 '
microscopic techniques 11
colorimeter 11
pipetting 11
solution preparation 11
computations . 10
spectrophotometer 10
titrations 10
metric measurements 9
culturing of bacteria 8
media preparation 8
gserial dilutions 8
autoclaving 7
bacterial staining 7
clinical centrifuge 7
colony counting 7

ion exchange columns 7
Spectronic 20 7

15
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Number of
Skill employers

chromatography (any type)
slide making

use and care of syringes
microtome

specimen preparation
transferring cultures

LU

Concepts

chemical formulas, valences
and equations
basic biochemistry
gas laws
anatomy and physiology (mammals)
ionization-acid-base chemistry

VUt~

Items not on quesionnaire but menticned by employers

laboratory safety

biostatistics

blood analysis

envirommental science techniques

various types of automated equipment

slide rule

key punch and data processing

The results of various efforts to assess student aspirations and

interest in the curriculum have not been entirely satisfactory. After
trying several methods already described, we developed a module entitled
"Introduction to Science Technology.'" This module can be used by in-
dividual prospective students or can be presented to a group. It describes
vhat a module is, what components a module contains, the advantages of
modularized instruct ira. It also explains the curriculum and the options
available to students such as the choice of a two-year AAS degree or
a one~year certificate program and the choice of what branch of science
technology to emphasize (biotechnology, chemical technology, etc.). The

module also describes how an "umbrella" program can offer several types

of technology under one administrative unit. This module is available

16




for presentation at local high schools, to employers who would like to
encourage their technicians to obtain additional training, and to any
citizens groups interested in learning about new educational programs.

We have incorporated in the curriculum a one-quarter course on
Careers in Science Technology. This course will meet once a week for
three hours to ernable the class to visit laboratories and observe first-
hand what kinds of jobs technicians do. These field trips will be
coupled with class discussion, visiting speakers and other activities
designed to acquaint the student with tﬁe curriculum and the opportun=
ities it provides. By providing these .exper:lences early in the curri-
culum, we hope to assist students in determining whether their career
aspirations match the employer needs before they have invested a long
period of study in preparing for a career that turns out not to be
appropriate for them. .

The results of the survey of employers indicate that the means used
was effective in obtaining the information needed to plan the initial
stages of a curriculum. While the first attempts to survey student
interests and aspirations were not totally successful, we did learn that
a significant portion of a program must ﬂe developed before it is
possible to be abl€ to engeader student interest in the program.

The results of our efforts to develop cooperative college-employer
relationships are twofold. First, we have a good working relationship
with the members of the advisory committee and several individuals on
that committee have provided information needed in the curriculum develop-
ment. For exumple, several of these individuals provided us with sample
data forms to incorporate in our module on record keeping. This makes it

possible for us to show students what kinds of records technicians keep
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and to provide a touch of realism to the first skill module a student
will do.

Second, from the employer survey, we have the assurance that several
employers representing a variety of technical positions will cooperate
with us in planning and implementing on-the-job training experiences.
Because it is difficult to plan the details of such training experiences
until there are students in the program and we have some idea of their
interests, the detailed planning has been deferred. During the extended
time period which has been granted for the completion of this project,
the new director of the project will make arrangements for on-the-job
training.

As with the assessment of student aspirations, the arrangement of
on-the=-job training experiences can now be done more efficiently because
a significant portion of the college-based science technology courses is
available. The director can show the employer s what kind of skills the
students will have mastered before they begin their on-the-job training.

During the tenure of this project, the college has obtained funds
for a cooperative education program which extends across all divisions of
the college. We have made arrangements with the director of this pro-
gram to assist us with the placement of our students in on-the-job
training situations.

The results of our overall curriculum planning provided a detailed
curriculum for the AAS degree in Science Technology and one for the
Certificate as Science Technician Aide. These curricula and the new
courses proposed are provided in Appendix B. Some of the highlights

of these curricula and courses are reported below.
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As shown in the curriculum for the AAS degree in Science Technology,

there are four types of science technology courses: (1) Careers in

Science Technology, (2) three one-quarter courses in Basic Techniques

4 and two one-quarter courses in Advanced Techniques, (3) two courses in

Applied Techniques and three courses in Advanced Applications, and

(4) Technology of the Future. The Careers in Science Technology course
has already been described. The Basic Techniques courses are first-year
courses and the Advanced Techniques courses are second-year courses.
These courses will be taught at the college and will ;ake use of modules
to enable students to master skills at their own rate. The courses in
Applied Techniques and Advanced Applications are intended to be given

in on-the-job settings. As laid out in the curriculum, these courses
would be spread over five quarters and would start with the second
quarter of the curriculum so that students would have earned some basic
techniques and have completed the careers course before beginning the
on-the-job training. It may turn out that students will register for
more than one of these courses concurrently in order to receive credit
for a full-time work experience. In this caée} a student could register
for more than one of the basic or advanced tecﬁnique courses in another
quarter.

The Technology for the Future course is designed to be offered during
the final quarter of the curriculum and to give students an overview of
possible technological changes. We intend that students should learn
to keep abreast of changes in their field and that they should learn on
their own so that they can master new skills as the need arises. We
want our students to be competent and well-trained in the skills needed
on the jobs currently available but we also want them to have the flexi-
bility and foresight to anticipate changes and cope with them effectively.
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Name of Module Name of Evaluator

I.

1I,

APPENDIX C

MODULE EVALUATION SHEET

v

Please rate the overall module on the following items. Circle your response.

a) Did you enjoy the module? no Only a It was Very
little 0K enjoyable
b) Was it presented clearly? no Some Most of Yes
s of it it
¢) Did the parts of the module - Not very Reasonably Yes
fit together well? -Nno well well
d) Was the length of the module The right Too
suitable to the task? Too long 1length short
e) Did the module allow you to work Parts of Most of Yes
at your own speed? no it did it did
f) Would you like doing what you Could Would Like very e
learned in a job setting? no stand it be 0K much :

Please rate each of the following parts of a module wherever appropriate.

Written instructions: If you circle '"no'" or "sometimes" please explain on
back of page.

1) Were the objectives of the module clearly stated? no sometimes yes
2) Were the written instructions interesting? no sometimes yes
Activities: Explain "no" or "sometimes" answers.

1) Were directions for activities clear? no sometimes yes
2) Did the activities help you accomplish objectives? no sometimes yes

3) Did you feel that you were actually involved in
doing the module? no sometimes yes

Visual aids: Explain "no" and "sometimes" answers.
(slides, filmstrips, film loops, transparancies)

1) Did the visual aids help to explain the topic? no sometimes yes

2) VWere the visuals clearly presented? no sometimes yes




-

3) Were the visuals interesting? no sometimes Yyes
4) Was the amount of visual material appropriate? no sometimes yes

C. Audio tapes: Explain '"no'" and "sometimes' answers.

1) Was the voice pleasant and easy to listen to? no sometimes yes
2) Was the explanination clearly presented? no sometimes yes
3) Was the rate of speech on the tape satisfactory? Too about Too
slow right fast
; III. How much time did you spend working on the module? __ hours ___ min.
Did you master the module? Yes No At what percentage level? %

v s B0 e BT

Was the amount of time required to do this module appropriate to the jo
being learned? ’

Needed more time About the right amount Too much time
! Do you now feel competent to do the job you learned in a work situation?
No Somewhat Yes

IV. How would you change the module if you were to write it over?

V. What other questions would you ask if you were evaluating a module?

P

]
-

VI. Please add any other comments you feel would be helpful in improving this
module. )

~VII. Submit with this evaluation a list of questions you had to ask about
unclear points in the module.

C-2
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APTINDLX i, ABSYRACTS OF NOPULLS

MOIWLE  Zero Introduction o the Scicnre Tochnoleay Pronran
STATFMLNL OF PUpraeosn

This module is designed to de two things: (1) te tell you about the
scicnee tecimology progrum and (2) to demnnstrate vhat a module is.
INSTTUCTIONAL 05 IECTIVES '

After compleliug this module, the student should be able to:

1. List and describe the nine components of a module.

2. Nume three advantages of modules.

3. List five Mnds of science technclogists emploved in the Noxthern
Virginia zrea.

4. Explain how one "umbrella" prograun can train several kinds of
technicians,

In the wodule bhox you will find:

color slides a cassette tape a booklet,"The Use of Modules
) in College Biology Teaching."
In addition yoa will need: .
a slide viewer a tape player with headphones

MODULE 1 Record Keeping

STATEMENT OF PURPOSE

The purpose of this module is to develop the skilis of accurate observatica
and careful re:zording of data.

INSTRUCTIONAL ORJECTIVES

1. Given a record kept by another techunicizn, list at least five in~
stances in which the reccrd is incomplete o1 inaccurate.

2. Using the record from objective 1, state three qualitics of a good
recoxd. .

3. Given the instructions in this module or the presentation of data,
prepare tables and graphs which clearly refiect obs.rvations.

4, Using a bound notebook and the specificetions provided in this wodvle,
keep a complete record of all your activities in the scienco techinolegy
courscs so that yonr instructor can assess jour progress at an, ‘limo.

In the module box you will find only the stidy cuide for this module. In
the cabinet with the modules youvill find a notebook which has sone sawple
data sheets wh'cl are actualiy used in varicus laboratories in the area.

In addiiion you will need:

a bound notebook to keep records in (8% x 11)

a looscleaf notebook to keep the module stuly guides in

a package of graph paper

MODULE 2  Use of Simple Palances
STATIHENT OF PURPOSE ’

The purpose of this module is to teach the skill of uvesing simnle balances--
double pan and beam balances-- to weight solils and liquids to the ncavess
0.1 gram.

TRSTRUCTIONA, OBIECTIVES

1. Given samples of solids 2nd liquics, a deuble pan balarce, weichis ool
other supplics, weigh each sample acenrvately to the pearest 0.} oo,
1 3 o ! <
-1

e




-

2. Civen samnlec of solids and liquids, a byeam balance and other
supplies, weigh ecach s iple accurately to the nearcst 0.1 graa,

3. Using cither a double pan balance or a double pan balance, weigh
samples to a gpecified weight to the nearest 0.1 gram with less than
17 error.

IMNPLEMERTERS

In the module box vou should have:

a beaker veighing papcer . a cassgette Lape

a spatula a bottle of RaCl (table salt) a sct of color slides
In addition you will nced:

a double pan balance a beam balance a slide viewer
a set of weights 2 beaker of water a tape player
MODULE 3 Use of a Compound Light Microscope

STATEMENT OF PURPOSE

The purpose of this module is to teach the skill of using a compound
light microscope. You will learn to use the microscope to magnify
objects at vurious powers of magnification including the usc of the

oil immersion lens to magnify 1000 times. You will learn to mecasure

the diameter of a microscopic field and to focus the nicroscope on
scveral focal or optical planes in a microsccpic specimen. This module
uses prepared slides exclusively; to learn t¢ prepare slides you will
need to locate modules on siide preparation.

INSTRUCTIONAL O3JECITVES

Read these objectives over before you begin the module., Refer to them
frequently as you go through the modular program. When you are able to
do all of the things specified inthese objectives you will be ready to
take the post-tost to demonstrate your mastery of this module.

1. Given a compound light ‘microscope, demonstrate to the satisfaction
of your instructor the function of the following parts of the microscope:
ocular, objective, iris diaphragm, stage, cozrse adjustment, fine adjust-
ment. i .

2. Given the power of magnification of an ocular and an objective lens,
caleculate the total magnification with 100% zccuracy.

3. Given a prepared microscope slide, demonstrate the use of the 3.5x
objecetive to scan the slide and locate the threads. -

4. Using the swme slide, demonstrate switching objectives from the 3.5x
objective to th: 10x objective to the 40x objective. To be acceptable
your demonstration must be done efficiently znd with a minimun amount of
refocusing with & par-focal nicroscope.

5. Using a transparent ruler, determine the diameter of the nicroscopic
field for the 3.5x objective and for the 10x sbjective with a 10x ocular
in both cases. To be acceptable the diameter must be correct to the
necavest millimetver,

6. Using each cbjective and a preparcd  sijde, demonstrate three focal
planes in the object on the slide to the satisfaction of your instructor.
7. Given a prepaved slide of clearly defiuned cells, estiwate the length
and width of rectangular cells or the the dizacter of round cells as scen
under the microscope.

8. Based on yovr work fromobjectives 6 and 7, explain why cells appear
as flat, two-dimensional objects when iv fact they are thicc-dincnsional
structures with volumc.

© E-2
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9. Given a prepered slide of clearly defined cells, deronstreate the use
ol the o031 ipmorsion lens. To be acceptable, your dasonstravica nuast
include application of jmmersion oil, adjustment of Iight, an’ focusing
the micrescope vith the 100x objective in place.

In the wodule box you should have:
a s}ide box containing:

a bottle of inmersion oii

colored thread slide : transparent plastic ruler
a newsprint slide cassetilie tape

Allium (onion) root tip slide a set of 20 color slides

a clean blank slide a role of trimspm.ent tapo
several other assorxted slides lens paper

In addition you will necd to locate:

a compound light microscope with built-in 1ight and four objectives
a cassctte tape player

a slide vicwer

MODULE 4 Metric Measurements

STATEMPENT OF PURPOSE

This module will teach you the basic ideas akout the metvtic systom,
INSTRUCTIONAL *B.JECTTVES

Upon completion of this module you should be able to:

1. Explain th- need for standerd units of measurement.

2. Tdentify the meter as the b ic unit of the metric systen,

3. Identify tle fact that the metric system is a decimal systom, with
standardized puefixes for indicating nultiples and fractions of the base
unit, .

4. Identify exponential notation as a convenlent method for identifying
very large or very small numbers.

J. Associate the appropriate exponential expressions with the standard
prefises of th: metric system.

6. Tdentify the metric standards for Yength, volume, mass, time and
temperature, ’ ]

7. List the mcre commonly used units of the motric eystem and give practical
exanples of their use.

8. Distinguist between wmass and weight,

In the module tox you will find:

color slides (prepared from film strip) audio cassette tape

student review shects mamial with answers

In addition yc1i will need:

& slide viewer a tape playcr with headphones
MODILYE 7 Use of the pH Meter

STATEHENT OF PURYOSE
In this module, you will lecawrn to use a pH meter to determine the con-
centration of axids and bases in solutions. fThis technique is widely

uveed in a variety of technical tacks.

INSTRUCTIONAT, 0}TECYTVES

1. Given a pll neter with electredes immersed in distilled watar, coxrrcetly
set up’ the weter fer the measurement of plh,

2. Given a pil meter correctly set up for measurirg pM nnd sel
tablets, accurately standardize the pil meter &t thiee diffe:

E-3
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3. CGiven an accurately standirdined PH mmeter ead five scanles of un-
knewn pil, tieasure the plt of each saple to the nearest 0,05 pll wnie,
TP ERS

In the module bex, vou should haves

3 vials of buffer tablets 5 unkuoun samples

a set of color slides a cassette tape

100 ul. graduated cylinder 1 centigrade thermomoter
tissuc paper ' vax marking pencil

Jn addition you will need:
a Coleman METRION IV pH meter (ask a lab assistant to nove the pil
meter. It is a delicate instrument and must be handlad with carc.
Do not plug it in until you ave instructed to do so).
3 beakers (about 250 ml, size)
distilled water (at least 300 mi.)
a slide vievser
"a tape player with headphones

MOMILE 8 Analvtical Balaunce

STATEMENT OF PURPOSE

In this module you will 1learn the skill of weighing materinls on the
analytical balance. This balance is used to weigh samples aceurately

to & 0.0001 gram,

INSTRUCTIONAYL, OBJRCTIVES

1. Given an analytical balance and weighing papers, balance the opposing
pans with a weighing paper on each pan. This must be done with 100%
accuracy,

2. Given a specific sample of NaCl, find the mass® of the sample to the
ne. cest 0.5 mg. '

3. Given the 1ccessary equipment and materiale, preparc a 500 ng, saple
of KaCl accurite to 0.5 mg.

THPLIBMERTERS

In the module “ox you will find:

a set of color slides wveighing papers a spatula

a cassatte tap? a metal slug a bottle of NsCl to
prepare a sample of
500 mg.

In addition ycu vwill nced:

a VOLAND Analyiic Balance with veights and cleaning brush (Usc it vhere
it is, don't move jt!)

a slide viewer a tape player with headphones

MOIXTLE 9 Use _of the Dissecting Mlcroscopoe

STATEMENT OF PLRPOSE

In this wodule, you will learn to use the digsccting microscope to soo
fajrly small otjects moxe clearly. HMost of the objects you vill obaerve
with the discecting microscope are visible to the unalded eye but can

be observed or dissected with greater ease using this microscope. Yeu vill
also learn Lo use the dissecting mictoseepe to better observe what you

are doing in the dissection of a em:ll organism,

E-4




INSTRCTIONAL v oy
1. Given u‘u.i—!.;"c;ro?“o‘thcr siall but macroscopic specimen on ¢ niero-
scope slide, focus the dissecting microscope sharply on the spocimen at
both 10x and 20 ragnification,

2. Given a dissecting pan, pins, and a prescrved specimen of an earth-
worm, fasten the specimen to the pan and focus the dissecling wicroscope
sharply on the cpecimen at both 10x and 204 magnification,

3. Given dissccting tools incJuding glass ncedles, ile Jooking thiousph 9
the dissecting wicroscope, c¥pose the digestive trac.  ° the earlhworn
cowpletely vith & mininum of disturbance to olher strctures in the carth-
worn, '

IMPLINENTERS

Ju the module Hox you should have:

microscope slides dissenting pins

a cassotte tape : a set of color slides

dissecting tools (scalpel, scissors, dissecting ncedles, glass needles

Tr addition you will need:

a tape player vith headphones a preserved specimen of
. : an carthwona
a slide vicver a dissecting pan
’ a dissecting microscope :
MODULE 18 Computations

STATIHENT OF T.RTOSE
The purpose of this module is to provide a short review of certain mathe
ematical opers:ions such as factors, products, powers and scientific
notation, The module introduces the mathematical basis and development of
the slide rule and when you complete this module, you will be ready to do
module 19 on the slide 1ule,

; INS'}'I’.UC’I‘IO&\'I_,__})}SJ’{.(".l’IVES

; 1. Given any problems involving factors, products and/or powern, solve the
i probleus with %0% accuracy, :

2. Given any nurbers express them in scientific (exponential) notatjon
and perform thn indicated arithmetie opexations with 90% accuracy.

, 3. Given sufficient information about anyneasurements, determine the

¢ accuracy of me2surements and solve the problens with 907 securacy,

4. Given any jroblems involving logarithms, solve the problems with 907
accuracy,

5. Given the ciscussion of the developiment of slide rule scales, state

the mathematical rule involved in such scales, 3
Tutorfilin = Welch 7722D -~ A Mothematical Iutxaduction to S$lide Rule |
Fundement:als |
AUTGIUTOR HACHINE

HOIULE 19 Slide Nule |
STATEMERE OF PURPUSE

This wodule wi'l help you to become proficient in usivg the siide mule to

multiply, divide, Lake squares, square wool's, cubes and cubercot:s ard werls

vith reciprocals and proportions. "

E-5
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TRSTRIC: TORAT, ORICTINTS
1. Given any wmbey on cithor the D or L seale, find ity counteypart on
Lac opposite scale with 90% accuracy.
2. Jiven any two three-~digit numbers, multiply on the slide rule and give
the product in threc significant Figures with 907 nccuracy.
3. Given a divisor, dividend and slide role, find the quotient in three
significant figures with 90% zecuracy.
4., Civen prebloms that require both multiplication and division, solve
to three significant figures with $0% accuracy.
5. Given problems with extremely large or small numders, solve to three
significant figures and put avsver in correc: scientific notation.
6. Given any wumber, find its recciprocal to three significant figures with
907, accuracy, -
7. Given any proportion problem, solve to threc significant figures with
90% accuracy. :
8. Civen any number, find any of the following to three significant
figures with 907 accuracy: square, square rvot, cube, cube root, j
THPLEMENTERS
In the module box there should be: t
slide rule
tutcr films: Welch 7722-A1 Slide Rule Fundamentals Part I

WVelch 7722-A2 Slide Rule Fundanentals Part II
Autotutor machine

MODULE 20 Basic Statistics

STATRIEAT OF PURPOSE

This module is designed to teach some basjc concepts of statistics and to
demonsticate a few applications.

INSTRUCTTORAL CBJECTIVES

1. After completing this modular program, define the following terms:
descriptive statistics, inferential statisticvs, distribution, freguency
polygen, mean, median, mode, standard deviation, correlation coefficient,
standard error of the mean, t-test, chi-square.

2. Given appropriate data, calculate the mein, mode and medizn for a set
of data, witl, S0% accuracy (that is, 90% of the information asked for in
the test items must be correct).

3. Given appropriate data, calculate the standard deviation of the data
vith 907 accuracy.

4.  Given appropriate data, calculate the correlation coefficient between
two variables with 907 accuracy,

5. Given appropriate data, calculate the steandard crror of the mean vwith
90% accuracy.

6. Using the t-test and appropriate statistical tables, determine the value
of "t" and the probability of obtaining the ovservaed difference between
two means with 90% accurocy,

7. Using the chi-square technigue and the appropricve statiscical table,
determine the value of chi-sguare snl the probability of obtaiuning tha
observed differences from the expected values with 947 accuracy.
TMPLIMENTERS

The only material you will nced is this study guide. TIf you have access
to a desk caleculator and have soarzone ¢ shov you bow to use it, you will
be able to do this module more rapidly. You do not necd to wmenorize
formulas. You will be able to usc this study guide while taking the post-
test,

£-0
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EOLIL 21 Bow to ¥ind Tncnct Speeimans fa tha
STATLI - .
rodule is t
Tor purpoﬁcs
iv'xllﬁ":d ioeLTf (Graphoynat
I?.S"iRm TTONNL O RAV:]

1. CGiven « exawples of an iect * host plunts, identify
plants wirh 855 accaracy

2. Given examples of fecding sign on host plauts, identify these
vith 1007 acecuracy.

3. CGiven where Graphognathus is found e viren, de:

ledge with 1004 accuracy.

JMPLEITS LaTEnS

Dep rtment of sgriculture Bulletin No. 550 cassette tape

2 feeding sign charts cassette tape pl -er
Graphognathus speciuien ) slide viever

8 color slides

MODULE 22 Water Analysis

STATMENT OF PURFOSE

The purpose of this module is for the student to learm basic metheds of

water analysis fox the following qualities: ammonia nitrogen, pli,

chlorine, chronium, copper, cyanide, fron, nitrate, phiosphorscus, silica

and sulfide. f{he student: will 2lso learn kow each ceoatributes to water
pollution.

IRSTRUICTIONAL WJILCTIVES

1, leen the equipment provided in the water pollution kit, use any water
sampie you eho)se, ocrmplete each of the 11 tests and veport your results
accuraiely.

2. After cemp cting the modiilar pregram, describe how sach of the 11 qualities
night contribu-e to water peliution and explzin wiy it is hazardous.

JHMPLE: HERTIRS

Student Work Sheet and Guice Water Pollution Xit
2 water ;

v =h wj

.

mple coliecled in a2 clean jar by the student fron any source
t be pollyted

£a
.gh

MODILE 23 Blood Smear Technique

STATELERT Of FURTOSE
The purgos this mucdlc is to tcach the shills of weking a blocd
smear, si i stain, and identifying s. "erdl cell
types
IRSTRICTIOMAT, IBJRCTTITS
1. Using the zquipment provided, prepare a thin smoot Ll od swear.
2. Stain the smeay with Irwth s stain so the cell types are recoy-
nizable,
3. Identify correctly the follox ing cell types: ersthrocyres,
eosinophils, bisophils, neutrophile, lymphoovtes, moiocytes and
plat 91et° (whi~h are not strictly speaking true cells).
IMPLEMURTING
r the module box, vou will find:
c010T slides wmade from & film strip alcobnl pads
ascette tape microscope slidas
blood launcet ) a dropper bottle of Urigh
In addition you will neoed: -~
paper towels a corpound light nicroscopea
a slide viewer a tape player vith heedpivies
a copy of Medule Publicalion - oulrnsorvg In Library.
Jie 3
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This model. 46 des yiened to teach you a stop-bLy-ctep proocss fow

a t]n d Lypn and to explain some ideas about traasfusiov.
HSTLUCTION Y. (RInCTIVES

Alter coag*eL;»O thiv wodule, you should be able to:

1. List four human blood types s the percentage of each Eype in the

population

2. Ixplain wony a person must receive his or her own type ¢f blood.

3. 1)p3"3r wily anti-sera ave uscd for typing

4. Datermine corvecily the bload type of a samwple specimen,
INPLIENTERS

Tn this kit | you will find:

cclor slides (prepared from a film strip)

anti-a sera

sterile lancets

stirring spatulas

In addition you will need:

a slide viewer

)

n audio cassetie tape
anti-b sera

otton sponges

lide guide

9

n O

a taepe player with h

FODULE 31  Au-oclave
STATEMENT OT PhF”“c}

lphones

This module teocnes the basic skill of opersiing an- auioclave to sterilize

materials used in aseptic techniques.

IRSTRUCTIONAL OBJECTLVE

Given the iust uctions in this module, sterilize a mivad Joad of
naterials at the zppropriate temperature and tim Lo assuve ster
DIILMENIRRS

la
1

QraLor Y

1n the modute Hox you will find color slides. You will also need rece

to the autocleve (Castle Model §%2-C) and some r.aterials which need
claving., Che:k with your instructor for these materials,

MODULE 32 Secial Dilutions -

STATEMENY CF _ljRFﬂsﬁ

This module witl teach you how to make accurzte serial dilu:icns,
TNSTPUCTIONAL JB.

1. Given a bot 1c of safranin, pivettes, aud four test tubes, accumctely

perform a serial dilutioa in tbreo minutes.
ti:

2. After completing tie module, ewplain (a) how to reach 2 1:309,000

dilution, a 1-.6 dilution (b) why a clean pipette is uscd
IuPLuJFi”"KS

In the module lox you will find:
color slides

safranin dye solution

In addilicn you will need:
beaker of wa:er

a slide viewer

four test tubes

0

eight 1 ml. pipetles
a test tube rach

NO:NL“ 33 Tuepric Techuiques
STALEY S PURPOSYH

This mlnicourSL instructs the studert in scomc of t
usad in thue s

rake a transfev aud tuo Jiffecent dselaticn tochniques utiliz’uwy a
plote and a diluted pour plate. i

i stressea thioughout.  Tn additien, the role of mizrosycanisw, in
envircouments aud Lhedlr yelationship (o man is dresediced,

y
3

-}

I3
S

the basic techaimin

AN

tudy of microbiology., Tncluded are fastvurticas on low to
styeak
The impoxtasce of using aseptic tochique

1
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deK coZJ%c?IEQ'ra:s minicourse the studeril, should L able to:

1. heseribe differences between the naturzl envirows-nt of the microbial
vorld and the artificic) enviromment crcutod for microboes in the laburatory.
2. Give xencors for creating an artificin! environweul for cul turing
nicroorganisns in the labovatory.

3. DPeeccibe the origin and properties of azar and explain why it js

useful in rlcrobio )

4, Periorm a tron

v of bacteria from a liquid stock culture to a
sterile nuerienl Lyoth tube given a broth culture containing tvo species
of bacteria, a sterile nutrient broth tube, an inoculation loop ond a
bunsen burner. Both tubes must be maintainad free from contamination.
Acceptable pesformance is a contamiration-free cultuie, determined by
making a siresk plate in which not more thaa two kinds of microorganisms
are present,

5. Perform isolation of bacteria using the agar streak plate method,
given the newly inoculated broth tube and a sterile nutrient agar petri
plate.  Acceptable performance will be demonstrated if the plate shows
well eeparaied colonicg,

6. Prepare pour plates of a serial loop dilution in order to isolate
bacteria from a mixed and concenirated cultire. Acceptable perfonnirce
will be dermonstrated if a plate with well sezparated colonies is produced,
1n the module box you will find pictures of bacteria, a film (8w movic)
a cassette tape. You will need 2 tape playar with headphenes and an

8 mm. movie projector from the audiovisual department. Check with the
lab assistant to obtain the rest of the malerials listed on p. 3 of the
instructor's guide.

MODULE % Pip
STATEMERY OV TURE
This module w’'ll tea
NSTRUCTTONAL OBJFRCT i

After cempleting this module, you shoule be able to
ené syringes properly.

. Fill and eopty a p .o correctly and rccurately.
3. Fill and cupty a tyringe corrgctly and zccurately,
THPIEIENTERS

3
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h you how to use and cire for pipettes and syringes.
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In the wodule bo: you will £nd:

color slides cassulte tape

test tubes safr:nin dye

In addition yoi will ncod:

slide vicwer tape player with headphones

test tube rack 1 wml, and 5 m). pipettes (blow-cut

and 1 on-blow-out type)
syringe vith needle (disposable)
Be sure to return the svrinse to your dustroctor vheo yveu ore finighed
vith iv. -




Natz Puocessing Techuiques
(]

.

LVTTVEET OF peTVOS,
s modvle wisl give you a basic kneni-dge of computing systams, ten rein-
olosyv. proyrarming and numbering systems so you will be ablc to interact
Jr s D & J
with 2 data pro"tfsi“" depariwant,
]ISTPH“' FOLAL ONJPCTIVES
1., e in cuaucnoo and describe the five steps dn any data piocessiug
1 i k2
prohTGU. G
7. Twxpiain how numeric wnd alphameric data are repre sented on a punched
K v I}
ard.

¢

3. Define or Jescribe binary, decimal and hexadecimal muaber systems,
magnetic storases, tape slorage end disk storage.

4. Explain bricfly what a computer program doos aud incTude in your

expl: wtion a definition of cech of the following: conditional branch,
unconditional oranch, loop and arithmatic operation, FORTRAN, COBOL, PL/1.
INPLEMENTERS

you will nced the programmed instruction book entitled Computing Systems
randamentala:_ Qvoavicn book which is on reserve in the learning rescurxces
center.

- E-10
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This v osoule Jubrocices
pervdcs of s colis aud tissies

and dogeriben

. .. i
a profgvia ed

ic biolopical
trotgh the vse o

In 2d7ition thery are photogrs hlr co‘or

microceupe 0'1ueq of variocus <L31
TR O 0NM, ONATRPIVLE

orgmt ~lies

1. TAftar c,m.p!rtirg chanter 1, defiae:

physlalomy, elerint, atom, wole

conl
ion, c¢lectvolyin, p10|‘ﬁ1”“” matil
duction,

Cy
it

anntes , hirtoioyr,
c"v“wné, clectyon, nioten,
ritability, wetabol i,

2. After coppleting, chapter 2 and vieuving the n‘mm’r
Y) I_) l (<

descrite the structure and {unction of cach of Lhe

of w ccll: cell woubrane, mitochondria, inclusions, nu

DRA, WA, chrorescme, nuclear membira

3. Afler completineg chadLer 3 and viewing the micrescope
i g P
various types - of ticsues, distinguish

strvucture and function.
JMPLEYS VRS

Tn the wodule box you suculd

micr .cope slides of varicus tissues
photographic elides of cells

cassetie .np(‘.

among the five pr(~ of Ltc,uo by

in addition vyou
a cowpound Light wicyoscopa
a slide vicwer

a tape p]avul

the progra
Basic li‘:i‘.ﬁ&;’li-.ﬁ.”

Phygiology (Ch. 1, 2 Atnd

MODIILE L-4 wamullmn Anatomy and Puvsiology
circulatory red respiratory systems)

';','\' ‘. : ‘T O 1P \I
This r-d. i6 will Leach you the basi
listed dn the ticle. You will Jeora

skin, skeleton, nuscle

funcLion of :hﬂ

the prograwted insizuct jon beok yeu uscd in aoduale D l.
learn aboul arother mamal, the fetal pig,

speciren,
INSTrICTIONAL

‘;,t-

1.

by dj.s.';octim; o prc .‘.m:ved

e c?:{inifv“ the pregrommned Instiscll integurer oy

system, deseribe (2) distinguishing chasactes ist'ic

&

ana suvbealen ous tissue, (b) three componcuts

skin, aid (¢b fony functvions of the
2. Ater conpleting the prosrammed

ion ou he

systew, describe (&) the distinguins h)nw Chﬁ'&CthiLLlﬁS of bne
tendon, ligarent, and muscle (b) three kinds of lov

and bouus,
3. After coppletiug objectives 1}

+ Forned by rr..'-t-c} I3

abore and 3"1 o1 oL r«‘!)ir

ia

1, 2, and 3 of Lohoxatory Anatomy of the Feral P‘“
itics and threo dilfercives in tho bowen and | pig
strate with vour own lirbs the following ruscles

adductor, yotator, consbvactoer,

E-11
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4. After corpleting the progravened inctructica oo Ihe raspiloatory systea
ard chapter £, of the laboratoyy hdﬁ“al (a) \ea_zihé in order the .Lxuc~
tries through vhieh air passes durirg ivsniration and expiration (M) de-
seribe the fuction of cach structure rnd (c) ]ist 3 similoritics and

3 differences in huwrman ard pig respiratory systens.

« After cownleting the progranmed instyuction oa the civeulatory
sycteir and chaptor 7 of the laboritos,; nanual, (o) list distiuguishing
charscic ~istics of arteries, veins, cu,-l'atics and Iywph vessoels

(b) trace the 10! of bloed through the » valinn heart (¢) list three
sinjlarities and Lhree differences dn the human wud pig civeulutory
systems and (d) uame the part(s) of the body served by the folloving
blood vessels: C¢rotid arcevies, renal zwtcries and veing, hepatic
portal vein, subclavian arterics end veins, and iliac ?1;01105 and

veins and hepatic arlery,

6. After completing the fi.e objectives abcve, stmeerize in your own
words (300-300 words) the function of cach system st dlbd and the
rolationships cmong these systoms.

DMPLFMINTERS

In | adaltlon to this pawphlet you will necd the progranmed iustruction
book: Basic Concents of Anatemy and Phvsiolozv by Dean, Farrar and
Zoldos. You vill also need the laboratory wanual: Labor.lory Anatomy

T

[

of the Fetal Pig by Odlaug. 2 preserved fet:1 pig specimen, dissceting

tools, a human skeletou, models of hum=n to.'so (male and faaale) .

MODJLE B~5 Mawnalian Anatomy 11 (Endocrine, Nerv dus Sy Gen?to-urinary
and digestive systems)

STATIMENT 0" PURPOSE

This module will Leach you the basic structure and frnction of the

systems Tisted in the title. You will lear about human anatomy Ffrom

models and the programmed "instruction book ou uged in module B-1.

You will also learn about another maumal, the fetal pig, by dissceting

a prescrved specinen,

ANSTRUCTIONAL OBJECTTIVES

1. After completing the programmed instruct ion on the nervous
(a) deseribe the basic structure and function of a neuwron, a s
myelin sheath, meuninges, the cerebrum, cerel.clium, pons, vudtl
oblongata, thelanus, hypotbalonus, spinal r(flex, ) differen
be rieen: motox and sensory, cranial and spinal nerves, svmpathe and
parasympathetis nervous oychm central and pur1phera1 nervous systeu.
2. After completing the proaraizmed instructicn on the endocyine systen,
describe the hormdfcs produe.ad and functicns cof the follewing glands:
thyroid, parathyroid, adrenals, pancrexzs, gon:ds and pituitaery,
3. After completing the programned instruction on the gepito-urinary
system, describe briefly the function of the male reproductive system,
the female reproductive system and the urinevy system.
4. After compieting the prograwrud instxuction en the digestive system,
describe briefly the lecation and furction of the following organs:
mouth, pharyex, escphogus, stomach, euvall ditestine, large in!estine,
liver gali bladder and pancreazs.
5. After completing in tpe Jaboratory menm 1 chap
nal anatomy and chapter 5 digestive system, identi
the digestive sigans of the feral pig

systeim
ynapse,
la

tiate
Lie

ter 4 - ycvora] inicsr-
iy for your instruclo:

e

E~32




C. After corsleting in the daborneory mrsuel chapter 6 « the urogeanit ol
. (4] y
syslom, oty for yoo dnstructer Uhe folloving siruct. res in the

fetal pigy (varies, ulewus, vegina, frestes, spemmstic covd, uvet hra,
Bladacr, Kidery wnd vroter,

7. Aster completine i the Taboratery manual chepter 9 - nervous aystom,
identifv for vour fustructor the follewing structaves: meninges, coroe

. - LS by 3
bLrun, cerebelitanmedulla oblongota, pavs, oo three crani»l nerves
1 A Y 3 b o’ 3

spival cord, and spinal nerve and ia the ove: pupil. i1is, sclera, lens

t r ") 2 : s ’
anc retna,

VL TRIERS

Tn 2ddition to this parphlet, you will reed the programred instruction ;
book: Ruzic (ovcepts of Auatomy and Fhysio, ozy by Dean, Parvar, and

Zoldos. lhe labosatory manual: Jaboraiory Aunitomy of the tetal Pie

by Odlaug. Ycu will also need a preserved letal pig specinen, b

dissecting tecls, a humen skeleton, models of human torso(male and female).

MODULE B-8 Cell Reproductisn, Genetics and Gene Aetion

STATFMINT OF FURTOSE

This wodule vinich makes use of programaed instruction will give the user
an introduction to the basic connepte of geietics. There ave six parts
to the wodule: (1) cell reproducticn (2) basic mendilian genetics

(3) sox detemdnation, linkage and chromosorie wmazpping (4) complex in-
heritance patrerns {5) morphology and physivlogy of gencs and (6)
cytoplasmic inheritance and population gene' ics,

INSTEBCTIONT, O53ECTIVES

L. After compleving part 1, define accurat:ly each of the following
terms:  cytokinesis, nitosis, mcioses, homo"ogous, diploid, haploid,
aygote, ganete, chromatid, tetred, dyad, synapsis, spermatogenesis,
ocgenesis, crossing-over, fertiliration.

2. After completing part 2, distineuish bewween each of the folloviry
pairs of terms: dominant and reces sive, gerotype and phenctype, bomo-
zycoug and hetercsygous, monohybrid ond dibybrid, gene and chramosome,
locus (loci) wud allele (s) . )

5. After completing pert 2 and pivea sufficient information, deleraine
the probabilitics of ecach genotype aud phenotype in any monohybrid €8s,
test cross or dihybrid cross.

4. After completing part 3 and given suffic
the nature of the gametes (and their combin
d

ent infowmation, determine
ions vhere approprizie) for
crmination () linkage

i
t
czch of the following phinomena: (a) sex det

a
(

5. After campleting part 4 and given sufficient iuformat fon, identify
exut~loe of ther follosing complex iuhicritance patterns: (a) comple-
mentiry genes, (b) polygenic imhovitance and (¢) multiple alleles.

6. After cevpleting part 5, brieflv deserile (a) gene funciion (b) pro-
tein syntherie (¢} cytoplasmic inheritance rnd (d) gene frequency
chanpes in population genctics,

DT MERILRS

Procramwed dnsiruvciion book: A Tntyeductica to Cenetics by ¥. J. Kox-
motdy.  You mey want to vefer Le onc of :he fowts Liniod under
relferentes (p. xi) in Normaudy's book or YOU may TO use a general
biolegy book ae & refer. uce.
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SEATEUETT 07 TrayOo0
Ihe purpose oo thin medule is to introduce sors basic cenceptes of

animcl Lehavior.  these will dnclude a definition of behavior, the
formalarion of hypotheses and generalisz-ticns about Lypes of Lehavior,

1 Py s
anc &g san

pects 0f learning. cormanicaticon, social bebirvior and tine
and space ericntation, Upon cerpletion of this modutc, veda should
have wastoered the basic concepin 25 deiioed in the insirvclional
objectivas, Thic Jevel of wmastery is comparable teo that Jikely to be
aitained in a general diolegy course. As 2 technician you wilj bLe
better prepared to handle animsls and you will be ready Lo Jearn

Lo asaist witl yegesreh in animal behavior.

INSTHRUGEIONAT, ODJLCEIVES

1. After reaciny the materials provided, write a definition of De-
havior which zccounts for at least four characteristics of behavior,

2. Given a list of clscrvable animal behaviors, formilate a hypo-
thesis that explains a bebavior and state a general principle that
applies to scveral of the behaviors given., To be acceptable, your
statement of a gereral principle must incorforate two or wore hypo-
theses,

3. Given descriptions of several kinds of lehavior, distinguish
betvecn inherited and learned behavior. To 'e ecceptable, vour unuswer
must include reasons for why o behavior is «lassificd as inhevited

or learnzd or a combination of the Lvo.

4. Given a list of learned behaviors and any references you choose,
identifly examples of cach of several types of learned behavior. To

be acceptable, your answers must include a ;eason for each classifi-
cation, .

5. Given the factors (a) wotivation, (b) 1einforcament, (c) releasers,
explain how earh of the factors affect behavior in general and learning
in particular. To be accepteble, your exnlenations must demonstrate
that you can defiez cach of the factors in terme of their offcet on
behavior.

6. Given 2 list of animals, select any threeand describe for cach its
nmethod of initra-species communication. To te accepteble, your descrip-
tious must include two distinguishing chers :teristics of the consunie
cation within .ach species.

7.  Given the resources of the Washington 700, make a bricf study

of comuwnication amous the animals in the zed and weito a 200 word
reporl of your obrervations.

8. Using any refercnces you choose, describe an excuple of each of

the following types of social behavior: (a) riting ritual, (b) social
doniinance, and (¢) displacement activity. To be acceptable, yoor
descriptions must nclude three charvacteristics of each type of be-
havior,

9. Using any 1efercnces you choose, describ: three different eraples
of terxitowlity, To be acceptable, your deseriptions aust rus! in-
clude three chizracteristics of each tyse of ochavior,

1G. Using any relerences you choose and any suitable lecation 1o wake
obsexvations, cescribe at least three ofiributes of vggrescive bohsviorn,

"

F-14




-

PR

P

O

‘ERIC

Aruitoxt provided by Eic

11, Usirg avy references you chonse, 1ist three exaples of anfuals
that can point in thenr brovings in Ceoographic spoce and e Dou
the behavior o at hae Booe observed o those aniunls, To be ceeepi-
ablr, your degeription must incluldc thiee Ci zﬂzun‘thxC' »§ the
orjcatatien ipbavior.

obe
12, Given o liel af instyuacents uaced by huwmeis to meintain their

o
orientation i space, conis.ct those vith the animal beluvior: iun
the objuctive above. To booucceptable, vour conbrests must include

three similuanities ond three diFferaaces.

13. Using aay refencnecs you choose, deseribe at leini three character-
istics of behavior which indicates the preseirce of some type of
“biological clock" Jsechaniom. '

14, Civen vhat you have learned aboul blo]ogzcsl clocks, deseribe three
ways ia which such clacks enbance’ the organiun's chances for survival,
1MPLY -EHTERS

In Lhe modulc box you will find:

coler slides a casseltc tape

a reading list a script for the cassctte tape
In addition you will unecd:

a slide viewev a tape player with ecarphones

MOPJLE €-1 Introduction to Chemistyry
STATENE OF TUBPOS)
The purpese of this first wodule in besic cherdstry 3s to introduce
you to the stufy of chemistry - the study of matter., You will learn
a mimber of basic definitions and concepts essertial to more detailed
stvdices of chemiistyy,

INSTRHCTIONAT, ( BIFCTLVES

1. Without reihr;n ¢ to notes, define the following terms and phrasces
accurately: mwatter, energy, law of consesvsiion of motter, lauv of
congervation ofl encrgy.

9. Givew a list of chanpes, differentiate betueca those that are
physical chauyg.s and those that are ehen dical changes with 1000 accuracy.
3. Without relerence to notes, nuae zod give two examples of cach
of the three states of mattor with 100% accuracy.

&, TIun teviss of wolecular motion and cnoergy, explain how matter chans.s
from one stetve to another

5. Without reicrence to nefes, deline the following tesms snd phrases
accurately: elemcnt, coupovnd, misture, law of definite proportions,
density, spociiic zr(vit heat, heat duteasily, !t quantity, calorio.
6. Civen the veight ond VU1Uno of certain sawples, caleulele their
density and « p“"lfio gravity with 907 accuracy.

7. Given any :emperatures ou either the Celsius (Cent igrade) scale or
the Fahrenbeit scale anéd the cowversjon fommula, coavert the temperalures
to the opno‘)Ln soale with 90k sccuvacy.

AP LR RN

, .a- -J

Brnohe! Bavie Chomistyry - A pregre > =1 prescutotion, Part T p. 1-7
sk 1 XAS ’ I

v ey
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=2 Aleae, Y0lecvlea and the Perindic Table
ol T T
Teer tias thinle is Lo help you Lo nesver the basic ideos
ordc L cietuare, valancc, bow atoms colsine to fOYJ molecuies,
few chumlwiz», coae buvic kinde of chomical roactions,
copvior ol the ordoery of ¢Vonents Lo the poriodic table, -
LTI, G T
1. \ithout reference Lo notes, defins aton, proton, noutron, eleclion,
igorope, atoiric wndior, wtomic weight, wity 1007 accaracy.
2. CGiven the atomic parvicles of auy atom, dvraw a dicpram of the
atoie streciure and give the atomic nuber aud alowic veiglt to the
carest vhele number with %07 zecuracy,
3 3. Without ueference to notes, define ion, electrovalance, co-valence,
} radical with 90 % accuracy.

4. Given anr set of atoms or jons, deterxmine vhether they could com-
bine chenicaily, ané if so, name the kind of bond with 90% accuracy.
5. Without nefercence to notes, define molacule, equation, reactant,
} . product with 90 % accuracy.
6. Given chomic ° nawmes of compounds and a table of valances, write
chewical fonnilas for each compound with 937 sccureey,
: 7. Given wosd equations for chamical reactions, write balanced
che. ical eqguations for cach reaction vith 907 accuracy.
8. Without »reference to noles, define dissociation, clectrolyte,
cathode, ancde, oxidatizn, rcdn tion, endothermic, exothermic, rever-
sible, irreversible with 1007 accuracy.
9. Without reference to noices, list five factors which affect the
rate of a chemdeal veaction with 1007 accuracy.
10, Given the periodic table as a reference, use it to explain (a) the
relationship between periods in the table and eloxtvon chells and
(b) vhy elemants in the same group bave similur propertics.
INPLEMENTERS
i Brooks' Basic Chermistyy - A profvam.d piesertation, Parts TT and 117,
' p. 8-36 )

' MODULE C-3  Oxides. Acids, Dases und Salts

’ SUATOMBRT_OF PUIPUSH

P In this mwodnie you vrill study the preparation, proporties, rezctions

i and nomenclslure of conmorly cncouatercd clavscs of Incrgnnic compounds.
f oxiden, acidy, bases aud cults,

: INGIRIGTION: ;. O3JECTIVES

t 1.7 Vithout jefecerce to potes, define the followiug terms vith 1007

Z accuracy: oxide, acid, basve, s-1t, amphoterisn, hydrolysis and the

: Brousted-Lowv.y Jheory

2, Wirbout ceofevence to poler, distinguish between metallic anhydrids
and non-weteilic anbydrides with respect to their names, their reacrions
avd ihe rnethods of preveving them, with 904 accuracy.

. wout e nce to notes sexib e relatioon<hin o
3 Vithout vefe , dosceribe (a) i l1atiovn<hip of
hvdrogc~ ions io Lue strongth of acids, (b) the rules for noning cedde
s and (¢) a wethod for propaving acide, with 907 accuracy.
r-16
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4, Withou! 1eivrence to neles, doseribe (oo the lt]su:hﬂ‘hfn of fhv
hﬁi'nxsl icn Lo tho etrongeh of banes, () twe sules for riming bases
and () & method fox progorirg bases, wilh 20/ acvuroey.
5. Without rYelcrsuce Co notes, deseribe (ab a neutvolizot fon regotion
( the ralen Toy nesirg selts and {¢) three retibads for proparing @
s- 1, with 967 ¢ wcuraey,

'y

P
Jl'li?’.

Teulotions

1]

In tais 1ocul’A\uL will learn to dc caleulations iuVOlving malecular

V‘l?utn, peresntanes and problems involving weight and voluie.

IRSTRUCLION AT _ORJFCYTVES

. leeu a msloeular formula for any compourd and a table of ataemic

weights of elaments, calculate the molecu]ar weight of the compound

and detemine the weighl in grams of o specific number of woles of

the compound, with 100: accuracy.

2. Given sufficient deia, deternine the percentage composition of any

elements n a compound with 1007 eccuracy.

3, Given a description of a reaction incliding rhe quantity of one

reactant or product, deteymine the weights of all othor rezctaats and

products to react exactly with the given queontity with 907 accuravy.

4. Given a desscrintion of a reaction inv lving a gas and the weight
: of one substance in the reaction, find the voluwe of gas Lo react

exactly with the piven quantity with 20% accuracy.

5. Given a description of a reaction involving two or more pases and

the volume of one gas, Fi.d the volum: of ~the other gases to reuat

exa"Lly with the given quantity with CJH ascuracy.

]‘ My

a..-..

srooks! bﬂqxc Chemistry, Part V, p. 49-52

NONHIF C-5  Cos lavs )
STATFMENT OF RUR

s with the prepertics of pases in temms of Loyl 's,

Yvegacts and Avopadro's laoce,

This moque ceal:

Charles', Da.won's, Graham's, Cay-
b ? v

tent

TISTRECTION. OBINCTIVES

1. Given fomcuias and dafa, use Poyle's Tav and/or Chﬂ"‘-c' Lav to
detenaine an urkunoun ten crarure, vol ne or pressure of a gas vith
907, zceuracy.

. 2. Given a forpula and data, use Dalton's Law Lo deteinine partixzd
or total precsures of ghdnv in mintures ”i'h GOL accuracy.

, 3. Given ¢ ronaula end data, use Grocham's Law ro determiae the rolats

' diffusion rate ¢f gnses vuJJx COY “c(uruey.

: 4. Given a chamical ew ation, use Cuy-Lussac's Lav to delewadne the

; relative volumes of each gos in the cquation aad use Avosad:o's Law
to detoraineg the relalive number of .olecules of cach can with $G%
accuracy,

T\c--v ] Y ;"")\('

Brooks' Basic Chemistry, Toart VI, p. 53-57

AR
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YOI C-A Ealutiane

STANIHLLL O [N },

T this wedute )-E'.;._'.-:ill Tearn oheut variou: prooscytics of soluticnr

and how o eupress coucentratior . of solutioie in poicentoges, yolotiry
and normality. You wiil Jearn :ous basie drcns shout pi ard bufaicrs,
boilinag end freacing poinie and om Lche. Thi censepts Acveloped iy
this roduiz ave esecntiel in perforaing many of the iJlls a techuician

uses routincly.

PLSPRICT I AL OLETTY,

1. Witbou: rcfer LLLL" xotes, define the Following terns wiih 1007

accuracy: sotute, eolvent, scluilen, S”~dTﬂ!‘h qs]ulion, unsatiyvated

solution, cvp(xﬂa(uyvtcd eo]utlon, cvystelline, niscibls,

2. Given the appropriate data, ¢  soss the porconr e concentralion

of a solul¢ in & solveat or de“elm:ne the swount of solute requircd

to prepare a given concenlration with 304 aceuracy.

3. Civen the appropriate data, express the molar conceriration of a

eolute in a solvent or determine the amount of solule required to

prepare a ziven molauvity with 0% accurany,

4., Given the appropriete data, express the nowmal conecntration of
colule “n i soivent or dctemmiuve Lhe amouni of solute required to

prepare @ gisven normality with 90% accuracy,

5. Without -cfevence to notes dafive the tcomma, bulfer and pl

that you ccu d use this fnfomeiion in detornining pli.

6. Given apvrepriate data, explain the cficct of a solute on boi]*n"

and {reoring poiots so thzt you vould deterwine eitier the cones tvatien

Lrowing the Noiling aud f{reezing points or calculate the bomllng ad

freezing poi s keowiny the concentra! low,

7. Using th: principle of oswosig, detcimine whether and how the cou-
centration of vater would change inside a cell placed in hypotonic,
isotonic or hypertenic solutions with 1004 zccuracy.

TURT RS .
brooLu' art VIY, p. 58-73 .

ML C-7 00110i4°
QFA'“ ;‘\T"\ ‘)I }\\-‘P-\O

In this wod Lo y you \111 learn alout some of the propuitlies of oll 3z

related to particles size, electrical charpes and surface are.. Sire
many of the problems scinncv technicians encovrter hove to do with
colloids, this medule should beusceful to you in the future,
IRSTRCTI L OB CEVES :

1. Without veference o notes, vvite a delinition of o colloid vhich
will distippaish it 7 . solutions.

2. Without referemce to notes, list en exo v le six diffevent typ
of cotloids vased o the types of matier ﬂu\an” vp the colloid wi
100% acuinncey.

3.  Without refevence te vetes, exslzaln the Tyndall effect and
wovemen® as Lhey 1elite to colloids,

4, Without refercuce Lo ueves, explain th> basic principle of eloitro-
phoreais in tevme of colloidal propertics.

Without reference to netes, deiine adsoiption in tervims of particle

>

oS
ih

St
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6. Without referovce to notes, enplain th> hreie piyineiple of Jialysis
in tewwes of particle size.

~18
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[RRTEN Basie € isery, Part ViLT, p, 74-79
LOLILY C=8  lucTlony Ghomt ey ¢ad Facis fop Riola e
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1

In ii's module Lo P will Tearn iont verdous vedisoetive prticle
ard the 1 potertial for doiwelt 11»)n« celles You vi1) al-0 Ty
the Luvie Tdcey of Gronamula! i isotopea, fizeion aud fur.on.
VOUHINT A O.i}f'l""’“}
1. Without roLeper ce to mtes, deline radicactivily and doseribe
the n:ture of alpha parilicles, beta perticles wid g 2 ra.s in
tems of their stiucture, fernation and decay, “]Lh YU/ neeurcev,
2. For vach of the follouing alpha particles, Leta particivs and
gauma rays, describe the nature and degree of damage they cau do to
livirg cells with 90% = aceouracy.
3. VWithout refcrence to notes » describe bricfly transsriation, isotopoe,
fission, and fusion.

G 'i?.‘!'k:

s’ Basic Chemistay Pt IX p. 80-87.

8
S
1

MODJLE C-9 Creanic ¢ Chewistry
) STANLENT OF !'\'-{l’\'.'-!. T
In th:s wodule you will lezun abou! the besic strucrures and projert ise
of several tyses of orgunic compor.ds:  hidvocurbons, 2lcohols, afds,
aldehydes, lketenes, suines and amino acids,
ANSTIC TIONAT (")JIC';] \To
1. Civea tile cipirical fornalos for sirple organic compounde, viite
structual and abbrevieted {omwulas with 90, accuracy.,
2. withovt vaferonce to notes, ¢cfing vith 1007 atcuracy the following
temms:  orgonic compouid, ssturation, ursaturatio 1, pﬁ’YF?IIr tion,
3. Given stracturel forunlans for selected organic compovnds, ideutify
each a5 a chaln, caxboeyclic ring or heteroeyelic ring ama detormive
vircties the ompound §s saturated or tnsatwrstod with 0 acourncy,
4. Given stricture) formuias for | Lydrocanbons, fdeutily aliate:,
alkenes, alkyaes, cyeloparalfins, and beuzoxos with QU7 accuracy.
5. Given sir-cuural formulas for haiogenated hydrecerbons and ~ltine
substitoied Lyd drocarhous, nawe cach cotmound aoco pdingto the e,
clature rules, vith 907 ace curety,
6. Given stimctural foralas . newe L1~ cor,ound aud degeribe ot least
, one ciiareeler . stic property of each of th. reilewving types of comnornds,

i with 907 aceivaey: aleobwls, acids, alddindes, ketmee, amieos 2uld
i amino acids,
: JHPLA RS

Brooks® Lusic Chami.try, Part ¥, p. 88-109,

KOI9ILE ¢ 10 Biochomistny

STATUITNE OF T"“”‘ﬁ{,

Ta this wodule you will learn rhout the bosie cherjen! strecing of
classes of cc.pounds found in Jivina organises, You will aluo le:irn
tome fundamental ideas aboul metabelism - the charic . proc. seous tl
occur in living o-'1n1QW‘. Enzymes, vilanins, nin . ta, Dureooos
and bocy {ivide are als: deseribed b* efty din this medaie,

k)

2
i

-

E-39

Q /

-




i e Ly o it~ o

P

BPTLI

'!\':,‘ [RE AR TN A-‘ ,f\ Jrees ]\ < ‘Y th, r'...:“,“rnt\cc to U”LC.»,

1. ?cii:- with 00 “.Lu‘"rg e tormial cunyre, Yasety osube e,
and product, procnmin., proteace, esterdoe, carlohydras hedral. oo,
delivdra ennne . oridace, trareforase, jse ovace, vil s,
2. deflue et dve onoete e, with $07 scevsaey, the toemet cnre
bol ydvato, Lo e, wrneocciaride, disacelaride, po! rooecharides,
anaeret lo, cerolis ol AP
3o wrile a word egruden and explain the significans . f the fel:iowing
recctions:  (a) photovyuthesin, (00 aovicrobic respiracion vod ()
aciobde vespivation, so thal react.ive, products and caerey cheti.
are sccauntec  ov,
4. defiac enier, siwple 1ipid, vhospholiptd vith 907 zceur. ey,

<

-

5. defire ; otein, wrphoteric, BNA, RNA, ansbolic, catubolic,
deaminat ion vith S0. asccwmacy,

6. deiiie howrone and descnibe the function of at least two ho:ones
with 807 accuracy.

7. list at least 6 conponents of bleood, describe the mechaniom

for blood clotting, and write {vo equutions which zot to contrel the
pH of bload, with 907 accuravy.

8. list accirately five chavecheristics ol urine.

9. define axd deseribe briefly fnovganic netsbolis

Brooks® Lani: Chenistry, Part XTI, p. 110-134
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MODULE C-11 Safety in the Laboratory
STATEMENT OF PURFOSE

In this module you will study the standard safety practices and some special
hazards particular to the chemical laboratory.

INSTRUCTIONAL OBJECTIVES

1. Locate and demonstrate the use of personal protection equipment.

2. Without reference to notes, define the following terms with 100%
accuracy: tlammable limits, flash point, ignition temperatures, auto-
ignition temperature, combustible liquids, and pyrophoric materials.

3. Without reterence to notes, describe suggested procedures to avoid
accidents in handling the following items: sodium, mercury, and peroxides.

4. List some common precautions to comsider in using larger laboratory
equipment.

DIAGNOSTIC PRE~-TEST

Take pre~-test which will demonstrate your familiarity with the safety
practices.

IMPLEMENTERS

Laboratory Safety Equipment

MODULE C-12 Basic Chemical Laboratory Practice

STATEMENT OF PURPOSE

In this module you will become familiar with general laboratory equipment
and learn how to manipulate the equipment safely.

DESIRABLE PREREQUISITE SKILLS

Module C-11 Safety in the Laboratory

- INSTRUCTIONAL OBJECTIVES

1. Without reference to notes and diagrams, identify with 100% accuracy
the general laboratory equipment (flasks, pipettes, burners, etc.).
2. Read a typical reagent label and identify the various sections with
100%Z accuracy. )
3. Without reference to notes, demonstiute the following skills:

a. handling laboratory glass tubing and glassware

b. operating a burner

c. handling and pouring reagents, and

d. assembling standard taper joint glassware
4. Without reference to the modular program, list several general safety
hints when handling the general bench equipment.
DIAGNOSTIC PRE~TEST
Demonstration of basic laboratory skills for the instructor.
IMPLEMENTERS

Bench laboratory equipment represented in the attached figures of the module.

MODULE C-13 Chemical Literature and the Library

STATEMENT OF PURPOSE

This module will afford you the opportunity to get acquainted with chemical
references and assist you in developing good library skills necessary tor
laboratory technician work.

DESIRABLE PREREQUISITE SKILLS

General college level library skills

INSTRUCTIONAL OBJECTIVES

1. Without notes, distinguish between primary and secondary sources of
information.

L
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2, List and describe with 100% accuracy the kinds of publications beneficial
to chemical laboratory work.

3. Demonstrate your use of library facilities by locating specific chemical
publications.

DIAGNOSTIC PRE-TEST

location of specified abstracts and chemical texts for the instructor.
IMPLEMENTERS

Library facilities

MODULE C-14 Toxicity ot Chemicals

STATEMENT OF PURPOSE

This module was selected trom the Chemical Technician Project (American
Chemical Society). It is designed to tamiliarize you with the hazards of
toxic and/or poisonous chemicals.

INSTRUCTIONAL OBJECTIVES

1. Define the following terms: toxicology, toxicity, hazard, systematic,
local, topical, acul{e, chronic, threshold limit valve, concentration, and
tolerance.

2. Distinguish between the three (3) common ways in which toxic chemicals
enter the body.

3. List several toxic agents found in the general chemical laboratory.

4. Given the appropriate information, identify whether the agent is carbon
monoxide, mercury vapor, hydrogen sulfide, carbon tetrachloride, and
benzene.

DIAGNOSTIC PRE-TEST

Identify and 1list some of the hazards associated with the prepared list of
toxic agents.

IMPLEMENTERS

Toxicity of Chemicals (the modular program) by American Chemical Society.

MODULE C-15 Hazards——Electricity and Compressed Gases

STATEMENT OF PURPOSE

In this module you will study the properties of electrical equipment and

the precautions in their usage. The manipulation of compressed gas cylinders
will be studied to aid you in safe handling of the high pressure containers.
DESIRABLE PREREQUISITE SKILLS

Safety in the Laboratory
INSTRUCTIONAL OBJECTIVES

1. Without reference to notes and diagrams, explain the relation among force,
current and resistance (Ohm's Law).

2. Without reference to notes, define with 1007 ac uracy the following terms:
volt, ampere, ohm, regulator and pressure gauge.

3. Demonstrate the proper method of transporting a cylinder and the attach~
ing and use of a regulator.

4. List some of the safety considerations in the handling of electrical
equipment and of compressed gas cylinders.

DIAGNOSTIC PRE-TEST

Demonstrate your ability to handle compressed gas cylinders and explain Ohm's
Law. - :

IMPLEMENTERS

Compressed gas cylinders, regulators, and standard laboratory electrical
equipment.

o~

E-22




-

MODULE C-16 Paper Chromatographv

STATEMENT OF PURPOSE

This module is designed as an introduction to qualitative analysis to
identify components of mixtures. The methoc chosen for this is paper
chromatography.

DESIRABLE PREREQUISITE SKILLS

Metric Measurement Module, Chemistry for Laboratory Technicians, pages 198-206.
INSTRUCTIONAL OBJECTIVES:

1. Distinguish between quantitative and qualitative analysis.

2. Identify the following terms: mixture, standard samples, chromatograms.
3. Perform the paper chromatography exercise, separating a known sample.
DIAGNOSTIC PRE-TEST

Demonstrate the procedure to successfully perform paper chromatography of a
known sample.

IMPLEMENTERS
400 ml beaker watch glass
metric ruler paper clips
stick droppers
strips ot filter paper toothpicks

paper towels
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