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AASCU/ERIC Model Programs Inventory Project

The AASCU/ERIC Model Programs Inventory is a two-year project seeking
to establish and test a model system for collecting and disseminating
information on model programs at AASCU-member institutions~~375 of the
public four-year colleges and universities in the United States.

The four objectives of the project are:

o]

To increase the information on mode! programs available to
all institutions through the ERIC system

To encourage the use of the ERIC system by AASCU
institutions

To improve AASCU’s ability to know about, and share
information on, activities at member institutions, and

To * :st a model for collaboration with ERIC that other nationa’ 1
organizations might adopt.

from the Fund for the Improvement of Postsecondary ducation to the
American Association of State Colieges and Universities, in collaboration
with the ERIC Clearinghouse on Higher Education at The George
Washington University.

The AASCU/ERIC Model Programs Inventory Project is funded with a grant




TEACHER, INDUSTRY AND ENVIRONMENT (TIE)
Abstract

TIE is an educational enrichment project for Missouri high
school chemistry teachers that is the result of a ccoperative effort
by individuals from the Department of Chemistry and Physics at
Central Missouri State University, the Chemical Council of Missouri
and their prospective members, and the Missouri Department of Natural
Resources in conjunction with the Missouri Depa' *ment of Elementary
and Secondary Education. It involved 73 teachers in a week-end
workshop, meeting with chemists, engineers, and educators. Following
the workshop the participants designed and developed a teaching
packet or research project and participated in a Reporting Conference
during which they reported on their packets or research projects.

The project was supported by the National Science Foundation, 27
chemical companies, the Chemical Council of Missouri, the Missouri
DNR, and the Chemistry Department at CMSU. The objectives of TIE are
to provide: (1) enrichment o¢f the participants knowledge of the
chemical industry of Missouri and of the Missouri DNR, (2)
communication links for the teachers, industry representatives and
the Department of Natural Resources, (3) enrichment opportunities
regarding the applications of computers, (4) examples of laboratory
activities and research projects that have shown promise, and (5)
encouragement for each participant to structure part of their science
classes to include: Missouri chemical industries, the DNR and their
school’s local environment,

There is ample evidence that the teacher participants have
benefited from the Workshop, the development of either a teaching
packet or research project and the sharing at the Reporting
Conference. Probably the single most exciting unanticipated outcome
of the TIE experience is the desire of other states to host their own

Teacher, Tndustry and Environment Workshop, 4




TEACHER, INDUSTRY AND ENVIRONMENT

BACKGROUND

The third Teacher, Industry and Environment (TIE) procject was
directed to certified career teachers of Chemistry in the high
schools of Missouri. Missouri ha: about 450 schools teaching at
least one unit of high school chemistry(l). The project emphasis was
on assisting these teachers in the use of resources beyond the
standard textbook. Many of the estimated S00 chemistry teachers are
well qualified academically but have had little opportunity in recent
years to enrich their teaching through contact with the various
professional chemistry personnel working in Missouri(2) (2).

Missouri is rich in human rescurces, including many individuals
involved in chemical research and product design and manufacture for
business, industry and government., This project is an effort to
provide a mechanism whereby these individuals and the agencies they
represent can be organized into a working group for the purpose of
improving what happens in the chemistry classrooms of Missouri high
schools.,

The project is directed to the interfaces identified by broudy,
Jacobson, Hurd and others during the sixties and seventies(4) (5§) (6).
These interfaces are evident from the priorities for science
education as identified by Hurd more than a decade ago. (7)

1. Science must be a viable strand in the education of
every student.

Technological achievements with ail their ramifications
throughout modern society constitute a new priority in

science teaching.

Science zheould be taught in a social conilext.,

Ci
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4. A priority for learning science in the 1970’s([and the
1980’s] is the formation of those values which may
serve to convert knowledge inte wisdom and make for
responsikle social action.

S. The science curriculum ought to prepare students to
cope with a world of change.

6. The process of education should provide the student
with skills and intellectual attitudes to understand
the emerging world and to mediate the future; the
priority becomes how best to teach and learn the
future,
Recent publications and public out-crying about the problems of
science and mathematics education in America contain the basic
elements of Hurd’s priorities(8) (9) (10). Teachers with years of

experience and advanced degrees do not know what products and

processes take place in the various chemical facilities in their home

state,

The Pre-workshop Questionnaire for TIE-86 contained several items
designed to determine if the participants were knowledgeable about
the chemical companies in their geographical location and also
knowledgeable about the products and processes used therein. Three
specific items have been pulled from this questionnaire to illustrate

the above point, and they are:

1, Of the approximately 24 member companies of the Missouri
Chemical Council, how many can you name?

4. For any one of the member companies of the Missouri Chemical
Council, how many industrial processes utilized by this company
can you name?

S. Of the many products manufactured by *he member companies of the
Missouri Chemical Council, how many car. you name?




TIE Project February 1987 page -3-

Seventy-two percent (48/66) could name a maximum of only four of
the approximately 24 member companies of the Missouri Chemical
Council. Fiftv-two percent (34/66) could not name one of the
industrial processes utilized by any one of the member companies.
Approximately one third, 34%(23/66), could not name one of the
products manufactured by any one of the member companies. The member
companies include for example, Dow, Monsanto American Cyanimid,
DuPont and Mobay Corporatinn; well-known firms not only located in
Missouri, but wi“‘h nationwide facilities.

Prior to the first T.I.E. Workshop it was suspected that, in
addition to the above, few of the teachers had aay first hand
knowledge cf the activities within the goverrment agencies such as
the Missouri Department of Natural Resources. Conversations with the
first TIE Workshop participants substaniated this suspicion.

In addition to questions to solicit whether or not the
participants of TIE-86 were knowledgeable about the chemical industry
of Missouri, they were also asked about the organization and
operation of the Missouri Department of Natural Resources. Three
items have been pulled from the TIE-86 Pre-workshop Questionnaire to
iilustrate the participants knowledge and utilization of the Missouri
DNR, and they are:

6. Of the five divisions of the Missouri Department of Natural

Resources, how many can you name?

7. Of the five policy making commissions assigned to the Division
of Environmental Quality, how many can you name?

8. How many times have ycu contacted the Environmental Education
Specialist at the Missouri Department of Natural Resources for
assistar:e in your classroom teaching?

-~
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Fourty-three percent (28/66) could not name any cne of the five
divisions of the Missouri DNR. Eighty-six prrcent(56/66) could not
name any one of the five pnlicy making commissions assigned to the
Department of Environmental Qualiiy which operate within the DNR.
Only 3 of the 66 questionnaire resvondents had contacted the
Environmental Education Specialist at the Missouri Department of
Natural Resources more than 4 times for assistance in their classroom
teaching.

Examination of the requirements for teacher certification and the
test items of the National Teachers Examination reveal that these
pricrities for science education, mentioned above, continue to be
largely ignored by those preparing and certifying teacaers. This
project is designed to bring the forces of industry, environment and
education into a communications network with high school teachers in
an effort to provide a base from which teaching changes can be
reali;ed.

The T.I.E. Projects are bringing product providers, environmant
protectors and academicians together in an effort to help teachers
relate and update their instruction. The project description is
divided into six phases:

PHASE ONE - OKGANIZATION AND PLANNING OF THE PROJECT

PHASE TWO - PARTICIPANT SELECTION

PHASE THREE - THE INTERFACES WORKSHOP

PHASE FOUR - THE CHEMISTRY-ENVIRONMENT TEACHING PROJECT

PHASE FIVE - REPORTING CONFERENCE

PHASE SIX -THE PROJECT EVALUATION
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PHASE-ONE: ORGANIZATION AND PLANNING OF THE PROJECT

The planning phase qf this project was an indispensable series
of meetings between members of the industrial team, Department of
Natural Resources, area chemistry teachers on the planning committee

and the project directors,

“.embers of the TIE-87 Planning Committee included:

Luane Barnes Dow Chemical Company

E'mer Boehm Monsanto Industrial Chemical Co.
Dr. William Boulter Science Consultant DESE

Hovard (Gene) Cornell Chemistry Teacher, Sherwood R-VIII
James Downes Monsanto Industrial Chemical Co.
Ms. Mary Harris John Burrough School

Dr. Neal Holmes Professor of Science Ed., CMSU
Georcve F, Lewenczuk American Cyanamid

Ms. Elaine Osborne Mobay Corporation

William Palmer Missouri DNR

Dr. Mizhael H, Powers Associate Professor of Chem., CMSU
Marc W Romine Science Teacher, Russellville H.S.
Steve Schnieder Environ, Educ. Spec., Missouri DNR
Mrs. Ma.-ie Sherman Chemistry Teacher, Ursuline Academy
Robert L, Suits Chemistry Teacher, Hickman H.S.

The planning sessions dealt with program design and presenters,
public relations, statewide teacher notifications and participant
selection, including funding committments by individual chemical
company sponsors,

PHASE-TWO: PARTICIPANT SELECTION

Examination of the data cowparing locations of schools and the
various chemical companies of Missouri reveals that the companies are
largely located near the two major metropolitan areas of Kansas City
and St. Louis. It had been hoped that a direct matching ~f teachers
and companies would be possible but thke distances between teachers

and companies would not allow such a selection process.

LAY




-

TIE Project February 1987 page —6-

Examination of the number of schools versus student population,
students versus student population per school, number of chemicaui
companies versus average student population, znd number of teachers
versus student population per school, indicate that a matching of
chemical companies and chemistry teachers would not give the
selection process the coverage that was desired. It was decided that
the teachers would be selected based on the number of students per
school. Non-public schools would be considered in the same manner as
the public schools,

Each high school principal was notified by letter and publicity
brochure of Project T.I.E. The» were asked to provide the name of a
candidate teacher to the Chemical Council Selection Committee. The
committee selected participants at random within each student
population interval or class. The number of participants depended
upon funding available with a present target population of about
70 teachers.

PHASE THREE: THE INTERFACE WORKSHOF

The interface workshop was held in late February 1987. This
date allowed the teacher participants sufficient time during the
remaining three months of the Spring semester to make use of the
workshop resources in their classrooms and to complete the
Industry/Environment Teaching/Research Project. Each participant
could enroll in Special Problems in Chemistry(Chem 4911) for two(2)
semester hours of graduate credit from Central Missouri State
University. Successful completion of a resource teaching packect cr a
research project involving industrial chemistry and/or the
environment was e »ested by the Spring Reporting Conference proposed

for May 1987,

Tu
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The workshop staff involved professional chemists and engineers
from the Missouri Chemical Council, environmental qualitv personnel
from the Department of Natural Resources, members of the Central
Missouri State University Chemistry Department and senior teachers
from several Missouri high cchools.

The workshop is structured around seven basic goals. These
goals are, To provide:

1. Enrichment of the participants knowledge of the Chemical Industry

of Missouri - their products, plants and processes.

2. Communication links for the teacher and industry through personal
contact.

3. Enrichment of the participants knowledge of the Missouri

Department of Natural Resources and it’s functions.

4. Communication links for the teacher and the Department of Natural
Resources through personal contact.

5. Enrichment opportunities regarcding the applications of computers
to: (a) Learning through the use of existing programs and (b)
Collecting and processing data by interfacing methods,

6. FExamples of lakoratory activities and research projects that have
shown promise for high school chemistry students involving the
environment.

7. Encouragement for each participant to structure some part of
their chemistry instruction to include; Missouri chemical
industries, The Department of Natural Resources and their own
local environment.

Housing and workshop sessions were at the Ramada Inn, Jefferson

City, Missouri. The following agenda was approved for TIE-87 (Spring

1987) .

1i




TIE Project

February 1987

page —-8-

TEACHERS, INDUSTRY, AND THE ENVIRCNMENT WORKSHOP AGENDA

THURSDAY, FEBRUARY 26, 1987

6:00

P.m., Registration

Mixer, featuring displays by
Missouri Chemical companies,
Department of Natural
Resources and CMSU.

FRIDAY, FEBRUARY 27, 1987

a.m,
7:00-

7:45

8:00

10:00

7:45 Continental Breakfast
Registration

Introduction and Opening
Remarks

Keyncte Address:

Break

Industry Breckout Sessiocns
(Sessions will be repeated)

The Applications of Chemistry
in the Grocery Store

Demonstration of Aralysis
of Plant Constituents

Thin Layer Chromatography

Moderin Environmental
Controls

Lunch

Luncheon Address:

12

p.m.,

Lobby

Stratford Room

Roanocak Room
Hermitage Room

Dr. Neal Holmes
Central Missouri State Univ.

George F. Lewenczuk
American Cyanamid

Steve Schnieder
Department of Natural Resources

Walter Bivins
Dow Chemical

Tom Smolarek
Eastern Division General Manager
Dow Chemical Co,

Hermitage Room

G. Douglas Nelson
Monsanto Company

Karen Pither
Mobay Corporation

Nancy Luxton
Syntex Agri Business Inc.

J. Brad Willett
American Cyanamid

Roa~ocak Room

Dr.Edwi~ M, Kaiser
University of Missour-Columbia
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FRIDAY, FEBRUARY 27, 1986

P.m. Hermitage Room
1:30 Interpretation: Technique in Steve Schneider
Teaching Environmentally Environmental Education Spec.

Department of Natural Resources

3:00 Chemistry Data Heimitage Room
Acquisition Activities
Blue Group
Simplified Titration and Some Marie Sherman
Applications Chemistry Teacher

Ursuline Academy, St. Louis

Green Group

Water Quality Activities Gen Cornell

and Projects Chemistrv leacher
Sherwood R-VIII, Clinton

Red Group
Colorimetric Methods Bob Suits
and Applications Chemistry Teacher

Hickman H S., Columbia

Yellow Group

Microcomputer Based Carol Thieman

Laboratories Chemistry Teacher
knob No~ter H.S.

5:30 Break
6:30 Dinner Roanoak Room
Dinner Address: Sandy "‘ustard
Resource Recovery Recycling Coordinator
Regional Recycling Program
Mid-America Regional Council
8:00 Chemigtry Fai- ! Hermitage/Roanoak Room

A Chemistry Potpourri

SATURDAY, FEBRUARY 28, 1987

a.m,
8:00 Session Convenes Hermitage Room
8:15 The DNR Laboratory Jim Long, Director

Laboratory Services Program
Department of Natural Resources
9:30 Tour of DNR Labortory

10:30 Evaluation Session Hermitage Room
11:00 Wrap-up Session Dr. Mike Powers
CMSU

13
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Personnel for the various sessions were provided by the member
companies of the Missouri Chemical Council, the Department of Natural
Resources and Central Missouri State University. Senior teachers,
individuals that are not particijpants, were used as group leaders for
the '"hands on'" sescions during the Workshop and as reporting group
moderators for the Reporting Conference.

Support for the Teacher-Industry-Environment Workshop has and
continues to be very strong from academic, guvernmental and
industrial institutions. Support specifically alloca:ed by the
Missouri Chemical Council and its pro~vective me..bers amourited to
$16,500 ard represents about 34% of the estimated cost of the
planning meetings, workshop and reporting conference. A significant
amount of additional support, which is not evident from budget
reports or is not explicitly mentioned elsewhere, comes from
industrial firms and the DNR in terms of personnel costs, computer
time, mailing expenses, displays, travel, meals and lodging. Some
support for TIE-86 by Missouri industrial firms and the Missouri DNR
has been generally unreported by virtue of donations. Such
unreported support amounted to $11,790 and represents about 24% of
the estimated cost of TIE-87, assuming sther amounts remain constant.
Therefore, the industrial and state governmental components of T.I.E.
support about 58% of the total estimated cost. Fourty-two percent
represents a decrease of 3% in the support requested from NSF for

TIE-87 comparted to TIE-86,

bk
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PHASE FOUR: THE CHEMISTRY - ENVIRONMENT TEACHING PROJECTS

This part of the project was the responsibility of the
participating teachers and took place in the time be.ween the
Workshop and the Reporting Conference. Each teacher was encouraged
t> use imagination and creativity in the selection and development of
the teaching packet or research project. Project reports were shared
and discussed at the reporting conference. A final collection of ail
project abstracts, the TIE Field Book, was mailed to each participant
during the summer or fall of 1988, as was done for TIE-86. A major
part of the grade for Chemistry 4911 was based on the project
reports, If a participant enrolled for graduate credit, attended the
Workshop, developed a project and reported on that project at the
Reporting Conference, the maximum grade was an A. If a participant
completed all of the above mentioned tasks, but submited a paper
rather than attended the Reporting Conference. the maximum grade was
a B, If the participant enrolled for graduate credit and attended
the Workshop oi.ly, then the maximum grade was a C.

Samples of the topics for teaching packets or research projects
chosen by the TIE-86 participants included:

Slide Show of Community Chemical Applications

Acid Rain

Analysis of NaCl in Snack Foods

Transportation of Chemicals Safely

Soil-Its Characteristics and Quality

The Effect of Emulsifiers on Process Cheese
Determination of the Percent Chromium in Razor Blades

15




TIE Project February 1987 page -12-

PHASE FIVE - THE EVALUATION AND REPORTING CONFERENCE

The T.I.E. staff and teacher participants met in May 1987 on the
campus of Central Missouri State University tc listen to and
videotape reports from the teacher participants a.:d to give them
their teaching project evaluation reports. The teachers were divided
into four sections with approximately 18 teachers in each section
Each participant had twenty minutes to present their packet or
research project and ten minutes to respond to questions. D-.
Holmes, Dr. Powers and teacher consultants served as group leaders.
Since time did not permit all participants to observe all reports,
videc tapes of all sessions were made available for the participants
who wished to see the reports of others, as was done for TIE-86.
PHASE SIX: THE PROJECT EVALUATION

Each participant was asked to evaluate the T.I.E. project and a
compilation of these evaluations formed a major part of the project
evaluation. An evaluation questionnaire was used following the
TIE-85 and TIE-86 worksnops. The participants were asked to ''grade'
twenty aspects of the ' r! shop with either an A, B, C, D or F. The
questionnaires were ¢~ -~1¢+ Ly assigning points to the ''grades' such
as A=4, B=3, C=2, D=1 ind F=0. A grade on a scale of 4 to zero was
calculated fur each of the twenty items,

If the aspects of the workshop evaluated are grouped according
to the type of presenter, i.e., professional teacher(items
8,9,10,11,14,1i6), industry person(items 2,3,4,5,6,7) and
enviornmental perscn(items 12,15), the cummulative ''grade point
averages' were 3.30, 3.55 and 3.45, respectively. Whether or not
these G.P.A.’s are statistically different or not has not been

determined.
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However, these data do seem to indicate that the participants tend to

favor the involvement of the persons from the industrial component.
A possible reason for this outcome might be because the industry
mersons present material which is most unfamilar t¢ the participants,
whereas the material presented by the professional educators is more
familar and, hence, the participants are more critical. The
interpretation is open to debate, in part due to the limited amount
of data collected.

A fourth catagory, namely, Workshop Environment (items
1,13,17,18,19) received a G.P.A. of 3.56, the highest of the four
catagories. In addition, all of the participants responded
affimatively when asked if they would favor having other workshops of
t1is type for teachers that were not selected as participants for

. TIZ-87. Similar results were obtained for TIE-85 and TIE-86,

In order to assess whether or not the goals of the workshop have

been achieved, all workshop participants were required to complete a
Pre—wo?kshop Questionnaire. Following the workshop the participants
were administered a Post-workshop Questionnaire. An analysis was
conducted to determine whether or not a significant change had
transpired.

To assess whether or not the goals of T.I.E. were achieved, a

comparison was made of the Pre- and Post-workshop Questionnaire

responses. An example of this comparison is provided in the

following paragraph,




TIE Project February 1987 page -14-

One of the goals for T.I.E. is to provide enrichment of the
participants knowledge of the chemical industry of Missouri, their
products, plants and processes. Items one, two and four on the
questionnaires were designed t> measure changes in this catagory
registered by the participants. The following table lists the
responses by percentage for the pre- and post-questionnaire responses
to Item Numb2r 1(0f the approximately 24 member companies of the

Missouri Chemical Council, how many can you name?)

Response Pre-Workshop Post~Workshop

Catagory Percentages Perc. ntages
0-4 72 9
5-9 23 65
10-14 S 2z
15-19 0 3
20~-24 0 0

(2% no response)

Prior to th~ workshop, 72% of the participants could identify a
maximum of cnly 4 member companies of the Missouri Chemical Council.
Following the workshop, 65% could name as many as 9 of the member
companies. Similar positive results were achieved for each of the
other six goals. 1In addition, the e¢valuation of the teaching packets
and the research projects designed and implemented by the
participants constituted a significant part of the determination of
whether or not the goals of the workshop ware achieved.

In part to assess the effectiveness of the Reporting Conference
to facilitate the achievement of the goals for T.I.E., a
Post-reporting Conference Questionnaire was given to the teacher

participants.
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One of the several items on the questionnaire asked the respondent to
indicate the number of presentations made in their group for which
they would request additional materials or information. This relates
specifically to Goals 6 and 7(see page 7). The following table
summarizes the results of this particular post-reporting conference

questionnaire item,

Response Percent
Catagory Response
None 2
1-3 40
4-6 46
7-9 6
>9 6

As the above table indicates most of the teachers participating in
the Reporting Conference(98%) observed one or more examples of
laboratory activities or research projects involving the environment
and/or the chemical industry which they recognized as promising for
their students.

Several sources of information are available for assessing the
effectiveness of the Workshop and Reporting Conference activities in
achieving the goals set forth previously. Formal assessment items
include the Pre and Post-workshop Qustionnaires, the Workshop
Evaluation ''grade' report and the Post-Reporting Conference
Questionnaire. In addition each of the above formal insturments
requested anecdotal comments from the participants. Hundreds of
anecdotal comments continue to be very helpful in assessing the
effectiveness of the Worshop activities and any follow-up
involvement, as well as, aiding the planning and execution of future

Teacher, Industry and Environment projects.
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Another good evaluation indicator is the level of support
provided by the various contributors to the TIE Project. Sup srt for
the Teacher-~Industry-Environment Workshop has and continues to be
very strong from academic, governmental and industrial institutious,
as well as individuals. These individuals include representatives
from the Chemical Council of Missouri, the Missouri Department of
Natural Resources and Central Missouri State University.

Perhaps the commitment of the Missouri chemical iadustry,
particularly the Chemical Council ot Missouri to continue support of
TIE was best expressed by George Lewenczuk, Chairman of the Education
Committee of the Council, when he said in his letter of 9 January
1987, ‘'Wel[the Council] are planning to continue our effort to
provide high school chemistry or science teachers the opportunity to
work with industrial chemists and chemical engineers. We want to
continue in creating partnership between educators and the chemical
industry across the state of Missouri by continuing the TIE program.'

Thé above are but a few examples of the evaluation phase of the
TIE Project. The following pages describe in detail all of the
evaluation instruments used and provide details of the responses
provided by the teacher participarts from the 1987 Teachers, Tndustry

and Environment Workshop and Reporting Conference.
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Evaluation Instruments,.

Five instruments were¢ designed to evaluate the workshop and
the teacher participants. These instruments included: (1) the
TIE Workshop Grade Report, (2) the Pre-Workshop Questionnaire, (3)
the Post-Workshcp Questionnaire, (4) the Reporting Conference
Questionnaire, and (5) the TIE Participant Survey. The purpose of
each of the above irstruments was to evaluate the efforts of
various contributors to the total learning system, as well as, to
determine how effectively the Project accomplished the seven goals
expressed previously. Application of these instruments and

results obtained therefrom are detailed in the sections to .ollow.

Resgults:

TlE Workshop Grade Report

The Workshop Grade Report asked participants to grade
nineteaen aspects of the workshop with either an A, B, C, D or F.
The Grade Reports were scored by assigning points to the ''grades,"
i.e., A=4, B=3, C=2, D=1 and F=0. A grade on a scale of 4 to zero
was calculated for each of nineteen items. The questionnaire and
the detailed results of the analysis are shown in Appendix I. 1If
the aspects of the workshop evaluated are grouped according to the
type of presenter, i.e., professional teacher(items 7, 9, 10, 11

and 12), industry person(items 2, 3, 4, 5 and 6) and environmental

person(items 8, 13, 15 and 16), then the following table results.
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Table I.
Professional Indu .try Environmental
Teacher Person Person
3.75 2,80 2.72
3.70 3.69 3.42
3.17 3.31 3.20
3.28 3.62 3.25
3.72 3.18

<3.52> Mean <€3.32> Values<3.15>

These results differ from those for TIE-86 in which the mean
GPA’s of 3.30, 3.55 and 3.45 were observed for the proufessional
teacher, industry person and environmental person, respectively.
For TIE-87 the mean GPA’s, aithough different, are not
statistically different as determined by a one-~way analysis of
variance treatment. The results of the ANOVA treatment are shown
in Appendix I.

A fourth catagory, Workshop Environment, included items 1,
17, 18 and 19 on the Grade Report. A mean GPA of 3.44 was
calculated for this catagory. 1In addition the Workshop
Grade Report asked the teacher participants to respond to three
questions listed as 20, 21 and 22 on the response fc.m(see
Appendix I). An unedited compilation of the written comments are
contained in Appendix I. In general, all of the participants
responded affirmatively when asked if they would favor having
other workshops of tlis type for teachers that were not selected
as participants for TIE-87. Similar results were obtained for

previous TIE workshops.
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‘ Pre- and Post-Workshop Questionnaires

In order to assess whether or not the goals of the workshop
were achieved, all workshop participants were required to complete
a Pre- and Post-Workshop Questionnaire as shown in Appendix II. A
comparison was made between the responses of these questionnaires,

Goal 1 was to provide enrichment of the participants
knowledge of the chemical incustry of Missouri, its products,
plants and processes. Items one, two and four (one, two and five
on the Post-Workshop Questionnaire) were designed to measure
possible changes registered by the participants. The following
table lists the responses by percentage for the Pre- and
Post-Questionnaire responses to Item 1; "Of the approximately 24

member companies of the Missouri Chemical Council, how many can

. you nama?"

Table II.
Iter 1 Item 1
Response Pre-Workshop Post-Workshop
Catagory Percentages Percentages
0 11 2
1-4 66 8
5-9 21 46
10-14 2 36
15-19 0 8
>19 0 0

Prior to the workshop, 77% of the participants could identify
a maximum of only 4 member companies of the Missouri Chemical
Council. Following the workshop, 46% of the participants could
name as many as 5 companies and 36% could name as many as 10

member companies of the Missouri Chemical Council,
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Tne following table lists the responses by percontage for the
Pre- and Post-Questionnaire responses to Item 2; "Of the
companies involved in the Missouri chemical industry in your

vicinity, to how many have you taken(would you consider taking)

your class on a fieldtrip?"

Table III.
Item 2 Item 2

Response Pre-~Workshop Post-Workshop
Catagory Percentages Percentages

0 85 8

1 9 23

2 4 34

3 0 20

4 0 7

>4 2 8

As shown in the above table, 85% of the participants had never
taken their chemistry class on a fieldtrip to a chemical industry
in the vicinity of their school. However, after the Workshop 77%
of the participants would consider taking their chemistry classes
on a fieldtrip to at least one chemical :ndustry in their vicinity
and 20% to as many as three,.

The following table lists the responses by percentage for the
Pre- and Post-Questionnaire responses to the question; '"Of the

many products manufactured by companies involved in the Missouri

chemical industry, how many can you name?"
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@ Table IV.

Item 4 Item 5

Response Pre-Workshop Post-Workshop
Catagory Percentages Percentages

0 44 0

1 24 0

2 16 2

3 S 8

4 6 16

>4 5 74

Prior to the Workshop nearly one-half(44%) of the
participants could not name one product manufaci:..ed by the
Missouri chemical industry. Following the Workshop nearly
three-fourths (74%) of the participants could name more than four
products and all participants could name at least one Product

manufactured by the Missouri chemical industry.

Goal 2 was to provide communication links for the teacher and
industry representative through personal contacts. Item 3 on the
Pre- and Post-Workshop Questionnaire was designed to measure
possible changes registered by the participants. The following
table lists the responses by percentage for the Pre- and
Post-Questicanaire responses to Item 3; 'Of the companies
involved in the Missouri chemical industry, how many individuals

within these companies would you feel comfortable contacting f:-

assistance with your classroom teaching?"

I'y
Q 4

|
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Table V.
Item 3 Item 3

Response Pre-Workshop Post-Workshop
Catagory Percentages Percentages

0 44 0

1 25 8

2 18 18

3 0 25

4 6 17

>4 7 35

As shown in the ibove table nearly one-half of the
participants would not feel comfortable contacting even one
individual from industry to assist with their classroom teaching
prior to the Workshop. Following the Workshop all of the
respondants felt comfortable contacting at least one industrial
person ard over 90% felt comfortable contacting two or more to
assist with their classroom teaching.

Goal 3 was to provide enrichment of the participants
knowledge of the Missouri Department of Natural Resources and it’s
functions. Item t of the Pre-Workshop Questionnaire asked, 'Of
the fivas divisions of the Missouri Department cof Natural
Resources, how many can you name?" Item 7 of the Pre-Workshop
Questionnaire asked, '""Of the five policy-making c¢ wrissions
assigned to the Division of Environmental Quality, how many can
you name?"

The results of the Pre-Workshop Questiornaire Items 6 and 7
indicated that the participants knowledge in this regard was

lacking. The following tables show the results from the

Pre-Questionnaire.

o
Co
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Table VI.
Item 6 Item 7

Response Pre-Workshop Pre-Workshop
Catagory Percentages Percentages

0 44 78

1 31 11

2 11 7

3 9 2

4 0 2

>4 S 0

As the above table indicates nearly one-half (44%) of the workshop
prarticipants could not name one division of the Misscuri DNR and
over three—fourths/78%) could not name one of the five policy
making commissions of the Missouri DNR. Althouth this lack of
knowledge probably does not have a serinus effect concerning the
teaching expertise of the workshop participants, it does indicate
a lack of knowledge of the structure of the Missouri DNR.

Of a more serious concern is the workshop participants
utilizgtion of the Environmental Education Specialist at the
Missouri DNR. Goal 4 was to provide a communication link fov the
teacher and the Missouri DNR. Items 8 and 5 on the Pre- and
Post-Workshop Questionnaires, respectively, addressed this goal.
Item 8 asked, '"Hcw many times have you contacted the Environmental
Education Specialist at the Missouri DNR for assistance in your
classroom teaching within the past S years?'" 1Item 5 asked, '"As a
result of this workshop[TIE-1987]), how many individvals from the
Missouri DNR would you feei comfortable in contacting to obtain
help with your classroom teaching?'' The following table

summarizes the results for Items 8 and 5.

o
-1
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Table VII.

23 Item 8 Item S
Response Pre-Workshop Post-Workshop
Catagory Percentages Percentages

0 83 2
1 8