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INTRODUCTION

The past five yeers are best described 8s a period of reseerch, recommencation, and reform
regarding precollege education. More than 200 locsl, state, and national task forces have studied
the schooling process and fssued reports criticizing the state of precollege ecucation. Particulerly
herd hit have been precollege program = science ond mathematics. Thet achievement in these
subjects has undergona a sharp decline in the past 20 yeers has been well documented st local,
stets, ond national levels. Although the complexity of the problem is widely acknowledged, the
finger of blame has come (o rest al1 too often on the declining quality of teechers. Academically
tolented teachers are seidom attracted to toaching, the reports show, and those wha do become
teachers are among the first to leave the profession. Moreover, studies of elementary and
secondery curr-icula have shown thet too meny students study too little science. This finding has
led many stofes to increase the time spent on sclence instruction n the elementary schools and
raise the requirements fn sclence for high school graduation. ncressed gradustion requirements
along with more stringent course expectations for students have exacerbated the problem of the
declining quality of science taachers,

The crists in scfence education in Texas mirrors thet of the nation. In its report titled Study
pf the Availability of Teachers for Texas P 0cls (1984), the Texas Educat fon Agency
documentec the extent of the teacher supply/demand crisis in secondery science education. For
several yeers teachers certified to teach science have been among the greestest in demand yet
shortest in supply. For exampie, the applications to openings ratio for science teachers at the
beginning of the 1983-84 school yeer was next to the lowest, exceeded only by mathematics. The
shortage of applicants t fill teaching vacancies in science in the 1983-84 school yeer resulted in
the hiringof 1 out of S teachers who were less than qualified to teach science.

Schools and school districts have been placed in & bind. Increesed course and graduation
requirements in stience necessitate the hiring of more and better qualified science teacher's,
Unable to find qualified or certified science teachers some school districts have resorted to
“making do in the classroom”. In their report titled “Making Do in the Classroom: A Report on the
Misassignment of Teachers"( 1985), the Council for Basic Education and the Amer-ican Feder-ation
of Teechers provided state by state documentation to show thet assigning teachers to teach subjects
for which they have little academic preparation is completely legel. Faced with the task of offering
more sections of existing science courses, school districts have exercised their legal author ity and
have assigned teachers to teach science courses for which they have 1imited scademic preparation.
Unfortunately, only & few states maintain records to document the extent to which teechers are

misassigned,

Out-of-field tesching can and does occur in Texas. A school district nead oniy fssue to any
certified teacher an Emergency Permit ( <12 semester hours ation) or a Temporary
Classroom Assignment Permit (2 12 semester hours preparstion). No records e maintained by
the Texas Education Agency 8s to the extent to which school dis'ricts issue either Emergency or
Temporary CIaast'uumwa Assignment Permits. The misassignment of teachers fs both legal and a
common practice.

Iimproved instruction in traditional basic science skills will not prepare tadey’s students fo
face tomorrow's wor Id. Changing wor Id and netionai economies have made obsolete the leerning of
only basic vocabulary and minimal problem solving skills in science and mathematics. Low skilied
industral jobs, traditionally available in grest numbers o high schoc! graduates, long ago shifted
7eom the United States to Japan and more recently on to Kores. Korean factory workers are wel)
trained in the basic poblem solving skills needed in science and mathematics, moreover they are
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willing to work long hours for low pay with the hope of improving their standard of living. The
shift in technology and its invested capital to Japan and now on to Korea poses serious threats in
the coming years to the high standard of living traditionally enjoyed by all Amer icens.

To protoct end sustain the econcmic secur ity and high stendard of living treditionally enjoyed
by all its citizens America’s schools must graduete students who tan reason and perfurm complex,
non-routine tasks related to science and mathematics. People who are equipped to reason and think
independantly will be best prepared to function in, what has come 0 be colled, a knowledge based
economy, where the productivity of goods and services will be driven by highly advanced and
sophisticated technclogy. To produce citizens of this high caliber the current educetionel system
does not need (o be repaired, wn the words of the Carnegie Corporation’s Task Force on Teaching es a
Profession; instead “. . . it must be rebuilt to match the drastic change needad in our economy if
we are to prepere our children for productive lives in the 21st century™ ( 1986, p 14).

Mandates for drematic improvement in the quality of pre-college science instruction require
thet improved continuing educational opportunities be made available to teachers of all science
subjects, but perticularly teachers of general education science courses which are taken mos'
frequently by a1l students, regardiess of ability or educationel goals, to meet graduation
requirements. inservice programs must be provided for teachers to bacome acquainted with the
rapid chenges taking place in the subjects they teach, the interactions and mutuelly supportive
roles played by science and technology, and the emerging isc s in technology. Professional
m designed to accomplish these goals require collaboration smong universities, business,

S,

The Institute in Physical Science was developed to address the need for updated fnformation end
training in physics, chemistry, and technology smong teachers of physical science throughout the
Austin metropol iten community, the Pharr-Sen Juon-Aleno ISD, and the Region 1S Educational
Ser'vice Conter , particulerly the less then qualified teachers. The program was funded by the
Texos Higher Education Coordineting Boerd for the “Spring, Summer, and month of September,
1988, through two grants tolalling $52, 184. The larger of the two gronts ($41,325) targeted
teachers of physical science in grades S, 6, and 9/10, and the smaller gront ($10,859) tergeted
similor teschars in the Pharr-San Juan-Alamo 1SD and Region 15 ESC. The project was conducted
ot the Science Education Center, Unfversity of Texes ot Austin. Four major objectives were
addressed by the project:

. mlnpros‘/e secondary teachers’ under<tanding of fundementa! concepts in physics

chemistry;

2. To improve fifth and sixth grede teachers’ understanding physical science and provide
them with training in the use of physical science activities and investigations and the
Essential Elements to teach physical science in grades five and six;

3. 7o provide high school physicel science teachers with training in the use of activities and
investigstions stressing the development of the Essentis) Llements when tesching
introductory physics and chemistry concepts included in the physical science course; end

4. To update teachers' knowledge of reseerch in science education related to the teaching and
learning of science and of reseerch and development activities in physics, chemistry, and
technology tak ing place within the Austin metropoliten community.

The sections of the report to follow include 8 description of the operation of the Institute in
Physical Science and an evaluation of the project’s effectiveness.

K
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PROJECT OPERATION

The operation of the Institute in Physical Science project is described in the following
sections, which adhere to the approximate timeline for the project.

Planning and Recruiting

During the Spring, 1988, plans were finalized for the Summer, 1988, Program. Four
courses were planned and scheduled—Concepts in Chemistry, Concepts in Physics, Concep's in
Physical Science, and Frontiers in Physical Science—and instructors were identified. Dr. Lowe!l
Bethel, Assistant Dean for Teacher Education, developed and taught the course, Concepts in
Physical Science, enroliment in which was restricted to teachers of physical science in grades S
ond 6. Mr. Ted Zoch, Associste Professor of Natural Science st Concordis Lutheran College, revised
and served as instructor for the physics course titled, Concepts in Physics, restricted to secondary
school teachers of physical science. Ms. Marisnne Reese, Fellow in the Superintendency Progrem
offered at the University of Texas at Austin, served for the third summer in a row as instructor of
the chemistry course, Concepts in Chemistry, i-estricted to secondary school teachers of physical
science. Dr. Frank Crawley, Project Director, developed and taught the course titled Frontiers in
Physical Science, offered to elementary and secondary school teachers of physical science.

Brochures were designed, reproduced, and mailed to key administrators in each of the
participating school districts in the Austin metropolitan area, to the science supervisor- in the
Pharr-San Jusn-Alamo 15D, and to the science specislist in the Region 1S Educational Service
Center, San Angelo, Texas. (A copy of the brachure describing the Institute in Physical Science
Program is included in Appendix A). Approximately 350 brochures were mailed—to key
aaministrators, to the principal in each high school located in the targeted, participatirg schools
or school districts, and to teachers of physical science for whom addresses were on file.
Principals were requested to distribute brochures to members of their science faculty who might
be interested in attending the summer progrem.

Textbooks, laboratory equipment, and supplies were inventoried and replacements ordered.
Course planning was begun for the elementary and secondary teachers who would be enrolled in the
Frontiers in Physical Science course. Guest speakers representing each of the six participating
high-tech manufacturers located in the Austin community were identified and arrangements were
made for on site visits so teachers enrolled in the program could learn about a major aspect uf
work,, related to physical science, currently underway at the local facility. Five of the six firms
agreed to participate. Advanced Micro Devices could not participate due to the construction of a
new wafer fabr ication assembly line. Course outlines were developed, schedules planneg, and
room assignments completed for the four courses to be offered. Funds to replenish laboratory
equipment and supplies for the Institute in Physical Science were requested and granted ( $750)
;rom Dr. Mar io Benitez, Chairmon of the Department of Curriculum and Instruction, University of

exas at Austin.

Participant Selection and Notification

Persons interested in pai-ticipating in the Institute in Physical Science completed an
application form which was mailed to them along with a brochure and returned the form to the
Project Director. The Project Director visited teachers in the Pharr-San Juan-Alamo I1SD to
recruit and answer questions from potentia! applicants, teachers who had expressed interest in
attending the Institute in Physicsl Science, 1988. A total of 39 teachers were selected from the
Austin metropolitan community, 6 from the Pharr-San Juan-Alsmo 1SD, 1 from the Alice I1SD,

hos
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and 2 from the Region 15 ESC. Participants wers selected and notified during the last week of
April, 1988. The following criteria were used to select perticipants. e

1. Secondary epplicents holding non-science certificetion assigned to teach one or mors
classes of physical science and slementary applicents lacking training in science.

2. Secondary applicents holding science certification but lacking preparation in physics,
chemistry, end/or physical sclence and were assignad to teach one or more classes of
physical science ond ¢lementary applicents lack ing preparation in physical science.

3. Secondary epplicants holding certificetion or endorsement in physical science who were
assigned to teach phiysical science but who wented to update their content knowledge and
teaching skills in physicel acience and elementary applicents who wanted 1o update their
content knowledge and teaching skills.

4. Appiiconts newly certified who wanted to strengthen their content knowledge and teaching
skills in physical science.

To be considered for participation in the Institute in Physical Science applicants were
required to submit slong with the completed application & letter from & school administrator or
district officiel supporting the applicant’s participation in the Institute in Physical Science and
granting permission for the applicant to leed & workshop for other physical science teachers in the -
district/school during the start of the school yeer, 1988-89. Acceptance letters were mailed to
48 experfenced teachers, along with 8 University registration form.

Pearticipont Cheracteristics

A total of 48 teachers were enrolled in the Institute in Physical Science, Summer Progrom.
Tuitlon, fees, textbooks, and supplies were paid for the 48 teachers attending the Institute using
funds provided by an EESA, Title 11 grant awarded by the Texas Higher Education Coordinating
Boord. Of the 48 teachers enrolled in the Institute, 28 held secondery teaching certificates, 18
held elementery certificates, 1 was completing certification progrom while tesching, and | was
nct certified or teaching. The elementary teachers ( 18) were endorsed to teach a1l subjects teught
in the slementory grades. Nine secondery teachers held single subject, non-science certificates
(Non-Sct); eightsen held single subject, science certificates (SS-Sci) but not physical science;
ond four held single subject, physical sclence certificates (SS-PS). Thirtesn teachers were
cortified as composite science (Comp Sci). Data on the level and type of certification held by
porticipants are found in Table 1.

Table |
Entry Characteristics of Institute Participants
Level and Type of Teaching Cer tificate

Level of Certificate Type of Certificate
Non-Cert Elem Sec Al Sub Non-Sci S5-Sci SS-PS CompSci Other None
2 16 26 18 9 18 4 13 9 2

Note: 1 teacher reported both Comp Sci and SS-Sci, 2 teachers repor-ted both Comp Sci and Other,
ond 2 teachers reported both SS-Sci and Other

Four teen teachers taught one or more physical science classes during the Spring semester,
1988. The fourteen teachers taught 8 total of forty-seven (47) classes of physical science. Nine
teachers taught one to four phvysical science classes while teaching other subjects. Five teachers
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tought four to six physicol acience Classes exclusively. The teaching sssignment characteristics of
teachers enrolled in the institute in Physical Science, 1988, are found in Table 2.

Teble 2
Entry Charecteristics of Institute Perticipants (#)
Teaching Assignment
Number of Physical Science Ciasses
Teaching Assignment 1 2 3 4 S 3
PS and other classss 3 ! 3 2 0 0
PSonly 0 0 0 { 3 1

Eight teachers taught in major urban schools within cities with a population grester then
450,000, while seven teachers taught in major suburben schor 3. Four teachers teught in central .
cities (population 100,000 to 450,000), while two teachers taught in central city suburbs.
Thirteen teschars teught in schools located in independsr:t towns ( populetion 25,000 to
100,600), nine taught in rural schools, and four teachers taught in schools §n locations other
than those listed. School lacetion cherecteristics of the teacher's enrolled in the Institute in
Physical Science, 1988, are found in Table 3.

Table 3
Entry Cheracter istics of Institute Perticipants (#)
School Locstion

School Location

Mejor Urben  Central City Independent Town Major Suburb CCity Suburb Rural Other
8 4 13 7 2 9 4
Note 3 teechers did not report School Location

Of the 50 teachers attending “he Institute in Physic! Science, Summer Program, 8 were from
Region 1 (6 from Pherr-Sen Juen-Alamo, 1 from Leredo, and 1 from Harlingen). One teacher
came from Region 2 and one from Region 6. Further, 4 teachers came from Region 12, 30 from
Region 13, 1 from Region 14, end 3 from Region 15. Two perticipants were currently not
teeching. Region characteristics 6 the teachers are found in Table 4.

Teble 4
Entry Characteristics of institute Participants (#)

Regional Service Conter
4 *2 *6 *2 13 ®14 ®15
8 1 1 4 30 ! 3

Note. 2 perticipents were currently not teaching
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Four courses were offered to teachers atlending the Institute in Physical Science, Summer,
1988. Twenty-one teachers were enrolled in “Concepts in Chemistry™ (CH), eighteen in the
“Concepts in Physics” (PH), twenty-two in “Frontiers in Physical Science” (FIPS), and twenty in
“Concepts in Physicel Science” (PS). Nineteen teachers were onrolled in one cour-se only end
thirty-one teachers in two courses. The grestest number of teachers were enrolled in both
Chenist%:‘:d Physics (n=11,22%8). Tal.¢ S contains enroliment preferences for the four
COUrSes ,

Table S
Enroliment Preference

CH PH FIPS PS CH+PH CH+FIPS PH+FIPS PH+PS FIPS+PS

Count 2 4 3 10 11 ) 2 ] 9
4 8 6 20 22 16 4 2 18

Participents in the Institute in Physical Science veried greetly in their teaching exper ience.
The 58 elementary and secondary teachers varied in teaching experience from 0 to 23 yeers,
accounted for a total of 424 yeers in the classroom, and hed an average of 8.48 years of teaching
up?‘rciiermt&uble 6 contains descriptive data concerning the teaching experience of the Institute
participen

Table 6
Teaching Exper fence of Institute Participonts
Count  Minimum Maximum Total Average  Devistion
48 0 25 424 8.48 S.51

Teachers enrolled in the Summer Program were asked to specify their major reason(s) for
ettending the Institute in Physical Science. Although teachers were free to check more than one
reason, most teachers attended the Instituts in Physicel Science to improve the methods they use to
teach physical science (68.78), becouse of an “interest in physicel science” (47.98). Additional
reasons cited included “to obtain instructional meterials” (45.8%), “other® (22.98), to
complets “certification requirements® (20.8%), and to obtain “physical science endorsement ™
|(> &?SI)SJ‘:; 7 contains data on the reasons offered by teachers for attending the Institute in

ca

Of the 48 teachers atterxiing the institute in Physical Science, 20 had participated in an
extended science inser-vice program in the past. The length of time since science teachers previous
ettendonce in o suminer {nservice progrem ranged from 1 to 18 yeers, with an average of 3 yesrs.
Finaiciol 6id was provided for 19 of the 20 teachers to attend 6 prior, extended science inservice
sessfon. Of the teachers 13 reported support from the National Science Foundation . S from past
EESA grants, and 1 reported support from the Texes Education Agency. One teacher did not indicate
post institute participation. Table 8 conta’ns data on participents’ record of aitendance at 8 science
teacher institute prior to attending the Institute in Physicel Science.
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Table 7
Reasons Cited for Attendance ()

Reasons Percent Responses
Cortification Requirements 20.8
Physicel Sciance Endorsement 12.5
Interest in Physical Sclence 47.9
Ou'sin Instructionsl Mater fols 45.8
Iimprove Physical Science Teaching Methods 68.7
Other 229

Table 8
Prior Attendance ot a Teacher Institute
Attendonce General Questionnaire Results
No 27
Yes 20
Lest Attended (yrs)
Renge 1-18
Avereage 3.0
Financiel Support
Yes 19
No !
Source of Support
NSF 13
EESA S
TEA !

Teachers expressed many needs prior to attending the Summer Institute in Physical Science.
Regerdiess of the course in which they were enrolled, teachers reported thet they would like but
receive little or no assistance in their school district in learning new teaching methods, locating
equipment and matertals, stimuleting critical thinking, using hends~on meterials, acquiring
instructionel materials, getting science career informetion, and stimuleting interest in physical
science. The need for informetion on technicel applicetions wes expressed by most teachers
enrolled in the Insitute in Physical Science ( 3 of the 47 teachers reporting). By contrast, few
teachers indicated they nesdad help maintaining discipluw, planning lessons, teaching lessons,
eslablishing instructional objectives, or planning small group work. Table 9 contains information
about the needs of the teacher's prior to attending the Institute in Physicel Science.

Progrem Operation
The Summer Progrem begen with & Welcoming Banquet, held in the College of Education on

Sunday evening, June S, 1988, from 4:00 - 6:30 pm. Participents registered, obtained name
tags, and became acquainted with one another. At 4:30 pm pertizipants were welcomed by the

(&)
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Table 9

Needs of Teachers Prior to Attending institute in Physica) Science
Response Options
Neads ! 2 3
Establishing Objectives 28 12 7
Planning Lessons 35 7 S
Learning New Teaching Methods 10 27 10
Teaching Lessons 30 8 9
Developing Tests 24 16 6
Stimulating Critical Thinking 9 23 15
Acquiring Instructional Mater iols 14 20 13
Obteining Subject informetion 19 19 9
implementing Discovery/Inquiry 18 17 11
Using Hands-0n Materfols 17 21 8
Cetting Science Career Information 14 20 10
Hiustrating Technical Applications 9 30 8
Locating Equipment/Meter fals 8 24 15
Mainteining Equipment 19 18 10
Planning Smal) Group Work 27 14 6
Maintaining Discipline 37 S S
Articulating Instruction Across Grades 25 18 4
Stimulating interest in Physical Science 16 20 10

Note: 1 = Usually do not need essistance
2 = Would like assistance but receive little or none
3 = Would like assistance and receive adequate sssistance

Project Director, Dr. Frank E. Crawley, and introduced to faculty and steff. Next, a brief
overview was given of the character istics of the teachers attending the Summer Program, of the
day-to-day operation of the program, and of problems ccncerning perking on compus. Brief
meetings were held with each of the four course instructors, during which time perticipants were
toid about the course and given & course outline and textbooks. Teachers were also taken on a tour
of the Science Education Center and shown the rooms in which they would be meeting for each
course. Following the tour perticipants, instructors, and project staff were treated to dinrer
which consisted of Texas barbecue provided by Bill Miller's Barbecue.

Classes met for six weeks, June 6-July 8, 1988, with an additiona) week provided for
teachers to work independently and to consult with courss instructors on planning and preparing
workshops to be conducted in the Fall, 1988, upon return to the school district. Concepts in
Chemistry and Cnuwipts in Physics courses met thbg. Wednesday, and Friday from 8:30 to
11:30 am (Physics) and 1:30 to 4:30 pm (Chemistry). The Frontiers in Physical Science course
met on Tuesday and Thursday, 8:30 em to 2:00 pm. Concepts in Physicel Science met three days a
wesk for three hours per day (M, W, F, 8:30 to 11:30 am). Teachers who were enrolled in the
Frontiurs course atlendad presentations held in the laboratories of University chemists and
physicists and a. the facilities of representatives of Austin area "high-tech” manufecturers.
Participants visited the 1aboratories and heard three presentations from Univer sity chemists:
surface catalysis, protein crystaliography, and neursl networks: & mode! for storage and retrievel
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of informetion. Teachers visited the research leboratories and heord presentations in physics
titled: the Texas tokamak, scenning/tunneling microscopy, and the super conducting super
collider (SSC). Five edditionel tours end presentetions were conducted by representstives of
Austin ores high-tech menufacturers; these included automated manufacturing (1BM),
prapagation of sound in the sea ( Tracor ), remotely piloted vehicle: science not technology
(Lockhesd), digitai electronics (Motorola), snd composite structures 10 solve an electronics
interconnection problem (Texas instruments).

Teachers prepoered and revised irstructional meterals for each of the eleven topics presented
in the Frontiers in Physical Science course. By the end of the Summer Program, eleven ssts of
mater fals were revised and submited for revision and typing prior to distribution to teachers
before the start of the new school yeer.

During the sui mer program the Research Assistent, Mr. George F. Spiegel, designed and
produced a logo to use on & T-shirt for Institute in Physical Science participents. A semple T-
shirt was prepared and put on disploy in the Sclence Education Center office. Aporaximately 35
orders were token for T-shirts, ot a cost of $8.00 each. T-shirts arrived and ware distributed to
teachers on Wednesday , July 6. 1t was agreed ot this time thet a1l participants, instructors, and
stoff would weor Institute in Physical Science T-shirts to the Closing Banquet.

On Fridoy, July 8, the Closing Banquet was held for participanis in the ‘nstitute in Physical
Science. The noonday luncheon meeting consisted of & selad and sandwich buffet provided by the
project steff. The Project Director (Dr. Frank E. Crawley) and A- sistant Director (Dr. Lowel J.
Bethel) offered several closing remarks, presentations, and snnouncements, Participants were
reminded about the Teacher Workshops they were planning, prepering, and presenting at the
beginning of the Fall, 1988, semester to teachers in their schools/districts. The helpful
ossistince of course ‘nstructors and project steff was recognized and espicuded. At the conclusion
of the c'i:ws:;m ';aln)quet teachers were given a Certificate of Progran Completion designed by Mr.

PROJECT EVALUATION

During the last class meeting in each course participents completed five instruments designed
fo quantify the success of the Program. These instruments included the following:

1. Content Test - A test given at the beginning and end of the Concepts in Chemistry, Concepts
in Physics, and Concepts in Physical Science courses and at the end of the Frontiers in
Physical Science course, to measure participants’ gain fn knowledge of the concepts
oaddressed in each course in which they were enrolled.

2. General Questionnaire - A questionnaire (3 pages, 12 items) developed to collect
information about teachers’ needs prfor o attending the Summer institute in Physical
Science and the extent to which their needs were met by the instructors of esch course.

3. Progrom Evaluation - A Likert-type instrument ( 2 pages, 19 items) developed to
meaw'm" r;g porticipants’ atiitudes concerning the general operation and requirements of the

ute.

4. Course/Instructor Evalustion - A modified version of the standerd Course/instructor
Survey used throughout the University ( 1 pege, 23 items) designed to provide instructors
ml:l: 'gltfro:‘mmaum concerning participants’ evalustion of the effectiveness of the course and

or.

S. Activities and Investigetions Questionnaire - A quastionneire ( 7 pages, 59 items)
doveloped to messure the extent to which participents intended to use the activities end
investigetions produced in the courses in which they were enrolled, their attitude toward

9 .
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use of the inst-uctional materials, end the socfal pressures on teachers to use the
meterfals. Furthermors, the Questionnaire asked for information about the participant
(sex, 8ge, and schoo) locetion), the perticipant's preparation to teach (eree of
cortifi-ation), and the participent's teaching exper fence (yeers teaching, yeers teaching
science, and yeor's teaching physicel science).

The resulting doto collected using each of these instruments ere presented in the following
sections (A copy of each instrument, except the content tests, s included in the Appendices). The
ocuncluding section of the Final Performance Report addresses the question of project effectiveness,
i.e., the extent to which the Institute in Physical Science accomplished its objectives.

Knowledge Gatfn

Instructors developed and administered a content test at the beginning and end of the course.
Yest questions were developed to measure knowledge of each course’s objectives, Instructors were
free to develop any type of test, provided thet the test questions were representetive of the content
to be covered and the objectives to be stressed the course.

Most teachers entered the Institute in Physical Science lack ing background treining or courses
in the subjects they studied. This was particulerly true of teschers registered for the Frontiers in
Physical Science course, which included presentations by three distinguished University
researchers in chemistry and three in physics about their most recent reseerch accomplishments
0s well os presentations by representatives of five Austin ores “high tech” firms about most recent
product reseorch and development activities related to physical science.

Pretests were administered during the first class meeting to teachers enrolled in the Concepts
in Chemistry, the Concepts in Physics, and the Concepts in Physical Science courses, but a pretest
was not administered to teachers enrolled in the Frontiers in Physical Science course. Tne
decision not to administer & pretest in . . Frontiers course was based on the obseryation that
information included in the Frontiers presentations was unfemiliar o teachers and was not
contained in eny of the textbooks included on the 11st of textbooks approved for local adoption by
school districts throughout the State of Texas.

Pretest scores were lowest for participants enrolled in the Concepts in Physical Science
course. The content know of teachers enrolled in the physical science, chemistry, or physics
courses increased significantly from pre- to posttest (p < 01). In addition to improved content
knowlcdge, the ver fability among teachers’ In their knox, iedge of chemistry was reduced between
pre- ond posttests. Teachers improved their understanding of physics from pre- to posttest,
olthough instruction appeers to have been diffe -entially effective to some extent, as is evidenced
by an increese in the standard devistion from beginning to end of course. On the average, teachers
enrolled in the Frontiers in Physicel Science course mastered better then 63 of t'e course
content, cunsisting of recent research and development activities of University and *high tech”
scientists. Table 10 contains the descriptive data for teschers enrolled in Physics, Chemistry,
Physical Science, and Frontiers in Physical Science courses and results of correlated sample ¢
tests for significance of the difference in teachers’ pre/post knowledge of physical science,
physics, and chemistry.

Teachers’ Needs
Teachers entered the Institute in Physical Sciencs, Summer Program, with many needs

related to the teaching of physical science. What fs obvious from teechers’ responses fs that they
sitended the Inztitute in Physical for renewal. Justificstion for this conclusion is based on the
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Table 10
Tests of Teachers' vontent Knowledge
n D
Course n Pre Post Pre Post i p
Chemistry 20 6852 96.76 1531 9.13 7.10 .0001
Physics 18 6444 7844 787 9.8i1 6.44 .0001
Physical Sclence 18 47.06 56.00 10.72 1035 3.59 .0023
Frontiers 2 __ 6354 __ 949 — —

Nots. Maximum score rangs 0 to 100.

observation thet all teachers, regerdiess of the course for which they were registered, wanted to
lear'n new teaching methods, find 0t inow 1o stimulste critical think ing smong students, acquire
instructional materfals, obtain information about sclence careers, and gein idew: concerning
technical applications of concepts taught in physical science. The need for information on technicai
applications was expressed by’ 1nost teachers enrolled in the Institute in Physice! Science. More
traditional leacher needs reoefved few mentions, e.g., how to maintain discipline, plan lessors,
tosch lessons, ple: small group work, or establish instructionel object fves.

At the end of the Institute teachers were asked to indicate which needs were adequately met by
their instructor, using the General Questfonnrire. The Institute instructors were particulerly
eifective, 8s evidenced by teachers responsas, in providing them with idees for stimulating student
interest in physical science, helping them obtain subject information, in providing them with
instructional materals, information on lechnicel applications of physical science concepts,
establishing abjectives, stimulating critical thinking, hands on teaching materfals, and leerning
new teaching methods. Needs not adaquatoly met by the instructors included the aress of
maintaining science equipment, appropriste student discipline, and devaloping tests.

fwer helf the teachers reporting inuicated that the instructors met their neuds in the arees of
planning lessons, getting science career information, and locating aquipment/materdals. Table 11
contains dots on the extent to which teachers’ neads were adequately met by the course instructors.

Program Evalustion

Pearticipants were asked to indicate their feelings about returning to college and to evaluste
specific festures of 12 Institute in Physical Science. Generally spesking, teschors were not
enxfous about returning to school for edditional tra....ngor about obtaining the training st the
University of Texas st Austin. Perticipants expressed agresment thet the Weicoming Banquet
helped to clarify Institute expectations. The duratic- of the Institute and the time spent in class
each dey were accepiable to participents, slthough teachers enrolled in the Frontiers course wers
less certain about the length of time they spent i class. Teechars tended o ugres thet the resource
Quides prepared in each course wou'd be useful to them when teeching the following school yser and
thet the textbooks and materfals ware well chosen for each course. Further, according to Institute
perticipants, teecher-conducted workshops are an affective meens for shering activities and
investigations with other teachers. There was agreement amonrg to>~hars that they would use the
ocourse materfals, activities, and investigations when teeching during the follo.. tng yeer.

™
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Table 11
Instructors Attention to Neeas of Perticipents

Responses
Neads Yes  No
Esteblishing Objectives 29 19

Plenning Lessons 27 21
Leerning New Teaching Methods 28 20
Teaching Lessons 15 33
Developing Tests '3 35
Stimulsting Critical Thnking 29 19
Acquiring Instructionsl Meterials 32 16
Ubtaining Subject Information 36 12
Implementing Discovery/Inquiry 22 26
Using Honds-On Meterials 28 20
Oetting Science Career Infor mation 27 21
Niustrating Technical Applications 32 16
Locating Equipment/Mater ials 26 22
Maintaining Equipment 8 40
Planning Small Oroup Work 16 32
Maintaining Discipline 10 38
Articulating Instruction Across Grades 23 25
Stimulating Intc. st in Physical Science 37 "

Note Notall perticipants respondad to all items, and some participants indiceted a need was both
met and not met.

There tended to be strong agreement among perticipants that the Institute in Physical Science
Program had been successful. Teechers indicated that the program was well orgenized and that
staff members were helpful. Furthermore, participants sgreed that the Institute accomplished its
four goals:

1. mmprove physisal science teachers’ understanding of fundsmental concepts in physics

chemistry;

2. Toimprove fifth end sixth grade teachers’ understanding of physical science and provide
them with training in the use of physical science activities and investigetions and the
Essentiol Elements to teach physica) science in grades five and six ;

3. Toprovide high school physical science teachers with training in the use of ectivities and
investigations stressing the development of the Essential Elements when
teaching l,:‘r:jtroﬂut:tory physics and chemistry concepts included in the physical science
course;

4. To updete teachers’ knowledge of reseerch in science education related to the teeching and
lear'ning of science and of reseerch and development activities in phwvsics, chemistry, and
technology tak ing place within the Austin metropolitan community.

Overall, teachers strongly agreed that the Institute in Piv.'sical Science was & success, that they
would encourage teacher's to apply for other Instiiute Programs, and that they would like their
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name added to the mailing list to be considered for future training programs held at the Science
Education Center. Results of the program evaluation are faund in Table 12,

Course/instructor Evalustion

Participants in each course were asked to complete a8 Course/Instructor Evaluaticn. y modified
version of ths Course/Instructor Survey used by students throughout the University to evaluate
courses and instructors. Only minor changes wers mads in the wording of items to be consistent
with the neture of the courses offered in the Institute in Physical Science. On occasion on item was
deleted when it was thought to be inappropriate for the four courses offered. Additional items were
odded {0 better address the purpose of the institute courses.

Results of the Course/Instructor Evaluation were overwhelmingly favorable, although there
were minor vor fations in epinfon sxpressed by tuechers about indfyidusl courses and instructors.
Porticipants thought that instructors were well prepered, class tima was well spent, they were
free to ask questions, the instructor was intellectually stimulating, and the instructor revealed
enthusissm for teaching the course. In addition, activities and discussions clor ified concepts
tought in the Chemistry, Physics, and Plwsical Science courses. The teachers in the Frontiers
cour se were uncertatn &s tc how much the activities and discuesions clarified concepts for them.

Tests appeor 1o heve met with mixed reections from teachers enrollerl in the four courses.
Teachers enrolled in the Chemistry, and those in the Physical Science course, thought test
questions were cleer and covered topics included in the respective courses. There wes less certain
agreement among teacher's in the Physics end the Frontiers course concerning the clar ity and
oppropr-iateness of test questions.

All perticipants, regardiess of the course, thought thet instructors were interested in moking
porticipants bettsr science teachers. In addition, teachers believed that they had leerned much
informetion applicable to teaching physical science, thet the texts and references were well
chosen, and that class activities were appropriste to their needs. Furthermore, teachers found the
course(s) to be intsresting, enjoyed attending class, and believed that they would be satisfied with
thefr final course grade. Teechers agreed that they would use the information gained in the courses
when teaching physical science.

After participating in the Institute courses teachers expressed an increased interest in
teaching physical science. The number of topics covered in the Frontiers course and the pacs of the
Physics and the Frontfers courses naeded to be improved, according to teachers. Regardless of pace
and topic coverage, teechers indicated that they would recommend the courses to other teachers
}%ﬁtgﬂ in physical science. The results of the Course/Instructor Evaluation ere presented in

e13.

Activities and Investigetions Questionnaire

One of the major outcomes of the Institute in Physical Science was to provide teachers
sttending the program with octivities and investigations covering the content of the course in
which they were enrolled. Each of the activities and investigetions stressed the development of one
or more sciance concepts through active use of the essential elements. Instructors provided
teachers enrolled in their course with written mater fals suitshie for use with students they would
be teaching at the start of the new school yeer. Chemistry, Physics, and Physical Science course
materisls stressed investigative experiences and included the purpose, equipment, essential
elements, and procedures to be followed for each ectivity/investigation and contained summery end
extension questions. Instructional materials developed in the Frontiers in Physical Science course

B 4
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Teble 12
Participants’ Evaluation of ..:stitute in Physice) Science
Htem Response Average

Before attanding the Institute in Physical Science, | was anxfous

about gofng back to school. 1.98
| vros anxfous about attending & summer program held at UT-Austin, 1.96
The Welcoming Banquet helped to clarfy Institute expectations,

procedures, and requirements. 3.95
F fve weeks 15 an appropriste lencth of time for the Institute. 3.96
The length of time for each class meeting was acceptable

- Three hours per meeting for chemistry/physics/physical science 420

- Five ond a helf hours pe~ class meeting for Frontiers in

Physical Science. 3.57

The resource guides will be useful for teaching physicel science. 424
The toxtbooks and materfals used in each course were well chosen. 4,26
Teacher -conducted workshops are on effective meons for spreeding

the word to other teuchers about Institute activities/investigetions. 423
! intend o use the course materials, activities, and investigotions when

teaching physicel science, 436
The Institute in Physical Science was well orgonized. 4,39
Members of the Institute staff were helpful, 458

The Institute in Physical Science accomplished its goels:

- to improve secondery teachers’ understanding of fundementa!

concepts in physice and chemistry, 435
- to improve fifth and sixth grade teachers’ understanding of

physical science and provide them with training in the use of

physical science activities and investigetions and the Essential

Elements to teach physical science in gredes five and Six, 407
- toprovide high school physical science teachas with training

in the use of activities and investigetions stressing the

development of the Essential Elements when teeching introductory

physics end chemistry concepts included in the physicel science

oourse, snd 423
- o updete teachers’ knowledge ¢:f re==>r'ch in science aducation
relsted to the teaching and le.::~> of science and of resesrch
ond development activities in ;«wsics, chemistry, and technology
tak ing piace within the Austin meiropolitan community. 432
Overall, the Institute in Physicel Science was 8 success. 450
| will encourage teachers to apply for the Institute in Physical
Science programs. 4,57

| would Iike my name to be addad to the mailing list to be considered
for future teacher training programs held ot the Science
Education Certer. 4,68

dote 1= Strongly Disagree 2= Disagree 3 = Uncertoin 4 =Agree 5 = Strongly Agree
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Table 13
Participants' Evaluation of Courses and Instructors
Courses
Physical

item Chemistry Physics Frontiers Science
The instructor was well prepered for class. 450 4.65 4,40 4,67
Cless instruction was time well spent. 445 424 300 447
The instructor mads me feel free £ ask questions

and express my {dees. 483 435 419 489
The instructor wes intellectually stimulating. 475 465 410 472
The instructor revealed enthusiasm for teaching

the course. 475 482 443 489
Activities and discussions clar ified concepts

for me. 475 4.00 3.00 456
The instructor gave adequate instructions for

octivities, investigetions, and assignments. 433 3.7 3.34 428
Test questions were clear. 425 3.65 362 4.1
Tes’. pestions covered topics included in the course. 450 413 3.86 433
The texts and references used in the course were

oppropr iote. 450 394 4,05 422
Cless activities were appropr iate to my needs. 450 3.77 3.52 435
The instructor seemed interested in meking me a

better teacher of physical science. 492 435 438 489
| Jear'ned much meterial epplicable to tesching

physical science. 482 453 3.95 444
| will probably be satisfied with my grade in

this Luurse, 450 429 414 411
| found this course to be interesting. 458 453 429 483
| enjoyed attending class. 467 44 3.90 483
| will recommend this course to other teachers

interested in 8 physical science course. 475 429 3.86 478
| will use the information covered in this course when

| teach science. 483 453 424 461
This course hes incryaser’ my interest in teaching

physical science. 450 441 419 4,65
The pace of the course was about right. 408 359 257 433
The number of topics covered was sufficient. 442 424 3.33 3.88

Note: 1 =Strongly Disagree 2 = Disagree 3 = Uncertain 4 =Agree S = Strongly Agree
stressed new information supplemented with activities and investigations appropriate for use

when introducing the new topics. {nformation included recent research and development activities

tsking placs in the Austin community, particularly among chemists and physicists et UT-Austin
and among researchers in five “high tech” manufacturers located in Austin. Although it would be

impossible to visit esch teacher during the following school yeer to ses the instructional materials
in use, information was sought regarding teechers' intentinn to use the activities and

investigations with students during the new school year Social psychology offers a theoreticel

basis for link ing teachers' use of the instructional miaterials with their

dmd

ntentiun (0 do sn, their
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ottitude toword using the materials, the social pressures thet exist, and tha extent to which
wachers percaive they have control over the decision to use the materials or not.

The 1heory of Planned Behavior, a recent modification of the Theory of Ressoned Action, was
developed by social psychologists to better understand and predict human behavios. The Theory of
Reasoned Action was developed by Aj2en and F ishbein ( 1975) and has been found to be extremely
sucoessful in explaining civerse humen behaviors such as drinking, dieting, choosing a career,
planning a family, voting, and purchasing a product ( 1980). in education, the Theory of Reesoned
Actfon has been used to gain information about the intent of grade 8 students o enroll in a high
schaol science course (Crawley, & Cos, In Press). According to the theory, the best predictor of
someone’s behavior s the person’s intention to perform the behavior, provided the behavior is
truly volitioral. intention to engage in a specific behavior has been shown to be determined by two
vorfables, one personal and the other soctal. Attitude toward the behavior, the personal
component, represents the extent to which a person believes that performing a behavior will lead
to desirable consequences. Subjective norm, the social component , is 8 measure of the extent to
which an individua) believes thet importent “others” think the behavior should be performed.

Only recently has the Theory of Reasoned Action been extended to address behaviors that can
not be considered to be truly volitional. The Theory of Planned Behevior (Ajzen, & Madden,
1986) has been used successfully to account for behaviors whase performance are not completely
under the control of the individuel, e.g., getting a grade of “A” in 8 college course. Attitudes,
subjective norm, and perceived behavioral control, and intention are the four varisbles, according
to the Theory of Planned Behavior, needed to predict end understand behavior.

An Activities and Investigations Questionnaire was constructed following the prescribed
methods (Ajzen, & Fishbein, 1980; Ajzen, & Madden, 1986). During the last class mesting
information was collected from taschers in each course concerning their intention to use SO% of
the activities and investigetions developed and used in the Institute courses, with the students they
would teach dur ing the following school yeer. In addition, teachers completed items thet assessed
their attitude toward the ‘shavior (1.e., using SOR of the activities and investigetions developed
ond used in the Instituta in Physical Science cour-ses with the students teachers would teach during
the following school yeer). In addition, teachers indicated whether most people important to them
thought they should perform the behavior (1.e., use SO of the activities end investigations
developed and used in the Institute in Piwsical Science courses with the students they would teech
dur-ing the following school yeer ) end the extent to which teachers perceived thet they could freely
choose whether they would engage in the behavior.

Intentions to perform the behefor, attitudes toward the bohavior, subjective norm, and

ramelved behavior-al control deta were obtained from each porticipant enrolled in esch course

Note: Of the SO participants 18 were enrolled in 1 course only and 32 were enrolled in 2
courses]. veechers' intentions to use the activities and investigations were similar in Chemistry
ond Physics. Teachers enrolled in the Physical Science course reported stronger intention scores
then did teachers enrolled in any of the other three courses. Teechers enrolled in the Frontiers in
Plvysical Science course were rather uncerisin 8s fo their future use of the activities and
investigations. The greetest veriation in the group scores occurred on teachers’ attitude towerd
use of the activities and investigations. Scores renged from a low of 7.80 to a high of 9.78
(possible score range = - 12 to 12). Subjective ~orm scores were somewhat higher for teachers
enrolled in the Physical Science course. All teechers expressed the belfef that the decision to use
the activities end investigations was theirs alone to meke. Table 14 contains descr iptive dete on
intention, attitude, subjective norm, end perceived behavioral control for pc. . “cipants enrolled in
each of the four courses,
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Table 14
Descriptive Dete on Outcomes by Cout-se
Course
Physical
Chemistry Physics Frontiers Science
Outcome Meon SD Meon SD Meon SD Meon SD
intention 1.76 141 144 146 005 154 222 117
Attituds 9.05 240 8.13 239 780 185 978 226

Subjective Norm 2.14 096 219 0.83 216 069 2449 0N
Perceived Behavioral
Control 3045 268 3093 301 2830 357 3094 3.25

Note: Score rangs = -3 to 3 for Intention and Subjective Norm , - 12 to 12 for Attitude, and 7 to
35S for Perceived Behavioral Control, in integer steps.

The means were analyzed separately for the four outcomes for teachers enrolled in the
Chemistry, Physics, Physical Science, and Frontiers courses, using analysis of variance
techniques. No differences were found in the subjective norm scores, but differences were
detected in intention, attitude and perceived behavioral control attributable to the cour .3 in which
teachers were enrolled. Table 15 contains the results of significence tests.

Table 15
Resuits of Separate ANOYAs for Four Outcomes
Outcome Effect $S o MS F 1]
Intention Course 51.18 3 17.06 8.66 .0001
Error 139.81 T 1.97
Attitude Course 4493 3 1498 301 0357
Error 35301 Ia! 497
Subjective Norm Course 1.12 3 0.37 057 6394
Error 45.98 73 0.66
Perceived Behavioral
Control Course 89.63 3 29.88 3.01 .036]

Error 675.03 68 993

Follow-up tests were conducted to identify score differences for each of the three outcomes
found to be significont as a result of ANOVA tests. Employing the conservative Scheffe' Test,
differences atiributabie to course enroliment were found for intention to use the activities and
investigations but not for attitude and percsived behavioral control. Intention differences favored
use of the materials produced in the physics (PHY), chemistry (CHM), and physical science (PS)
courses more 30 than the materials produced in the Frontiers in Physics Science (FIPS) course.
Results of tests for significance differences in outcome scores by course are presented in Table 16.

According to the Theory of Planned Behavior, intention to perform a behavior ts reloted to
attitude toward the behavior , subjective norm, and perceived behaviorsl control. Teachers'
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Table 16
Outcome Differences by Course

Outcome Course\Course  PHY CHM FIPS PS

intention rHY 032 -1.39 0.78
CHM -1.71 0.46
FiPS 217
PS

Attitude PHY 0.92 -0.32 1.65
CHM -1.25 0.73
FIPS 1.98
PS

Perceived Behavioral

Control PHY 048 -2.63 0.01

CHM -2.15 0.49
FIPS 2.64
PS

Note: Scheffe Test used to identify significant contrasts, p <.0S

intention to use the activities and investigations with the students they would teach during the
following school yeor was determined to be related to their attiiude toward using the materials for
teachers enrolled in the physics course but not for teechers enrolled in the chemistry, physical
science, or frontiers in physical science course. Moreover, neither subjective norm nor
perceived behavioral control were found to be significontly related to intention. Results of the
computation of an intercorrelstion motrix for teachers enrolled in each of the four courses to
determine the degree of sssociation among the four outcomes—intention, attitude, subjective norm,
and perceived behavioral contre) — ore presented in Table 17.

Table 17
Outcome Intercorrelations by Course
Course
Physical
Outcome Chemistry Physics Frontiers Science
Intention/Attitude r .33 .50 30 47
p 1457 .0490 .1999 0515
Intention/
Subjective Norm r A7 09 25 .23
.4520 7335 3073 3570
Intention/Perceived
Behavioral Control r 33 07 05 18
p 1570 9822 8190 4950

The extent to which intention con be predicted from ettitude, subjective norm, and perceived
behavio:-al control data wes tested using multiple regressiun techniques. According to the Theory
of Planned Behavior behavioral intention is the best predictor of behevior, and attitude toward the
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behavior, subjactive norm, and perceived behavioral control are the best predictors of intention.
Attitude, subjective norm, end perceived behavioral control were found not to significantly aid in
the prediction of behevioral intention for teachers enrolled in any one of the courses. Combining
the data for a1l courses revealed attitude to be the sole predictor of teachers’ intentions to use the
activities and investigetions with student they would teech during the following school yser. Dato
on the regression of intention on attitude, subjective nurm, and perceived behavioral controi are
presented in Teble 18.

Teble 18

Regression of Intention on Attitue, Subjective Norm, and Percefved Behavioral Control

Course Source af $S MS F p

Chemistry Regression 3 150 2.50 1.24 3277
Residuol 16 32.25 2.02

Physics Regression 3 11.12 3.7 1.99 1738
Residual 11 20.48 1.86

Fron:iers Regression 3 6.96 2.32 .92 .4564
Residual 15 37.98 2.53

Physical

Science Regression 3 6.37 2.12 1.82 .1934
Residual 13 15.16 1.17

Combined Regression 3 49,62 16.54 8.99 .0001
Residual 67 138.58 2.07

The independent contributions of attitude, subjective norm, and perceived behi vioral control
to the prediction of behavioral intention were determined by examining the relative magnitudes of
the coefficients in the regression equetion for the four courses, seperately and combined. Attitude
was determined to be the sole predictor of behavioral intention for teachers enrolled in the physics
course (p <.05). Combining the data for all course resulted in a significont contribution from
ottitude to the prediction of behavioral intention but not from subjective norm or perceived
behavioral control. Deta on tie indspendent contributions of attitude, subjective norm, and
perceived behavioral control to the prediction of behavioral intention are found in Table 19,
enatyzed for each course separately and for ti combination of the four courses.

PROJECT EFFECTIVENESS

The Institute in Physical Science brought to the campus of the University of Texes et Austin SO
exper fenced elementary and secondery teachers of physical science for the summer program,
1988. Participants represented private and public schools; city, suburban, and rural schools;
ond curtified and non-certified, elementary and secondery school teachers from schools !ocated in
the centra! Texes region, Pherr-Sen Jusn-Alomo ISD, end Educational Service Centar, Region 15.
Although "interest in physical science” end “obtain instructional mater fals” were major reasons
cited by teachers for attending the Institute in Physical Science, Summer Program, the primory
nead given was to “improve physical science teaching methods”. For more than half of the teachers
the Institute in Physical Science was the first summer or academic yeer program designed
specifically for teachers of science that they had ever sttended.

Teachers entered the Institute in Physical Science with a varfety of needs. They reportad that
they would like but receive little or no sssistance in their district in leerning new teaching
methods, stimulsting critical thinking, scquiring instructional mater ials, getting science coreer
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Table 19
Regression Coefficient Teble by Course
Courso Outcome Bete t p
Chemistry Attitude 31 1.17 .2588
Subjective Norm -.03 0.i0 9222
Perceived Behaviorel Control 24 0.97 .3446
Physics Attitude .58 2.25 .0461
Subjective Norm .26 1.06 3108
Perceived Behavioral Control -.24 091 .3826
Fronilers Attitude .30 1.26 2257
Subjective Norm 25 1.06 3051
Perceived Behavioral Control .04 0.17 8642
Physical Science  Attitude 47 1.92 0765
Subjective Norm A2 0.48 6372
Perceived Behavioral Control -.24 0.99 3401
Combined Attitude 49 3.86 .0003
Subjective Norm A2 1.12 2671
Perceived Behavioral Control 10 0.88 3811

information, illustrating technicel applications of concents taught in physicel science, locating

equipment/materials, and stimuleting interest in physicel science. Most teachers' needs were

adequately met by the instructor {or the course(s) in which they were enrolle. Moreover,

teachers registered significont gains in their knowledge of science. The program, courses, end

:)nshyt;mtlors received extremely favorabie evaluations from {2 teachers attending the Institute in
ical Science. )

Evidence indicates that the Institute in Physicel Science wes successful in meeting its
objectives. The objectives of the program were:

1. mm secondary teechers’ understanding of fundemental concepts in physics
stry; .

2. Toimprove fifth and sixth grade teechers’ understanding or physical science and provide
them with training in the use of physical science activities and investigetions and the
Essentiel Elements to teach physical science in gad3s five end six;

3. Toprovide high school physical science teachers with training in the use of activities and
investigetions stressing the development of the Essentiel Elements when teaching
introductory physics and chemistry concepts included in the physical science course; and

4. Toupdate teachers’ knowledge of reseerch in science education releted to the teaching ond
leerning of science and of research end development activities in physics, chemistry, end
technology taking place within the Austin metropolitan community.

Program evaluation dete show that participants reported the institute in Physical Science to have
echieved, in their opinion, each of its four objectives (see Table 12).

Content know ledge dota reveeled that secondery school teachers significently improved their
; pnte ; d chemistry (Objective 1). Teachers enrolled
in the Concepts in Chemistry and Concepts in Physics courses reached an average level of mastery
of basic concepts in chemistry and physics exceeding the 758 level. Fifth and s'xth grade teachers
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enrolled in the Concepts in Physical Science course also registerad significant gains in their
ungder standing of physical science (Objective 2). Moreover, elemsntary and secondary school
teachers enrolled in the Frontiers in Physlml Science cwrsa reuchad on mra;p level of masterv
mmsoz minformatimrelatedto h end develo ‘ :

sjamm (mjectivas 2 end 3) and thot the 1nstructioml m&lerials mvelq)ed for use in the\r
classrooms will be used during the 1988-89 school year. Seif report data contained on the
Program Evaluation completed by all participants show the’ teachers were provided with training
in the use of the essential slements to teach basic concepts in the subject field(s) of study. None of
the responses given by teachers indicated disagreement that the program had been successful in
providing teachers with training in the use of the essential elements 1o teach phystcal ¢ ience.
Furthermore, all teachers reported that they intendad to make use of the activities and
investigations, which utilize the essential elements, when teaching physical science. Teachers
enrolled in the Frontiers in Physicel Science course wers less intent on using the activities and
investigations developed in the course then were teachers enrolled in the physics, chemistry, or
physical science courses. A tentative explanation can be advanced for this finding. The activities
ond investigations developed are perceived to be, perhaps, of an enrichment heture, which
precludes in the minds of teachers their use with all students in whole-class instruction.
Additional information must be collected on the use of the “Frontiers” matertals before definite
conclusions can be reached regerding teachers’ use of the activities and investigations produced in
the Frontiers in Physical Science course.

As a result of the efforts of teachers enrolled in the Frontiers in Physical Science course,
eleven sets of instructional matsrials have been prepared and distributed to participants,
elernentary and secondery teachers of physicel science in the central Texas region, Pharr-Sen
Juan-Alamo ISD, and Region 15 ESC. Each sst of instructional materials includes objectives,
content, actlvities/lnvestloutim evalmtion and cor-eer opportunity sections. Topics contained in
the Sour-cebook include:

Surface Catelysis and Surface Science (Chemistry)

Protsin Crystallograpny (Chemistry)

Nucleor Fusion ond the Texas Tokamak ( Plysics)

Computer (ntegrated Menufacturing (1BM)

The Scenning Tunneling Microscope (Physics)

Propagetion of Sound in the Sea ( Tracor)

Remotely Ptloted Yehicles ( Lockheed, Austin Division)
Composite Structures (Texss nstruments)

Neural Networks, The Brain, and Dream Sleep (Chemistry)
10. Digital Electronics (Notorola)

The Institute in Physical Science proved to be a cost efective meons of upgrading the quality of
physical science ducation. The Program succeeded in improving secondary schoo) teachers’
know ledge of chemistry, physics, and recent reseerch findings in physics, chemistry, and science
education; improving fifth and sixth grade teechers’ understanding of physical science and
providing them with training in the use of physical science activities and investigations and the
Essential Elements {n teach physical science in grades five and six; providing high school physical
science teachers with training in the use of activities and investigations stressing the development
of the Essential Elements when teaching introductory physics and chemistry concepts included in
the physical science course; and updating teachers' knowledge of reseerch in science education

WO ND NN~
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related to the teaching and leerning of science and of reseerch and development activities in
physics, chemistry, and technology teking place within the Austin metropolitan community.
furthermors, the data overwhelming show thet training provided in the Institute in Physicel
Science improved teachers' instructional skills and renewsd their interest in and commitment to
teaching physicel science. With all S50 teachers expressing their intent to use the activities and
investigations with their students, the Institute in Physical Science will have a pronounced,
favorable impact on the quality of physical science instruction received by students in the
slementary and secondary school clessrooms throughout the Austin metropolitan community, the
Pharr-Sen Juen-Alamo ISD, and Region 15 Educatione! Service Center.
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3. Program Evaluation

4. Course/Instructor Eveluation

S. Activities and Investigations Questionnaire

22




Application Proceduras

Teachers interested in applying for admissior
fo the Institute in Physical Science shoul’ submit
the following:

1. lcoﬂplatodmplcatlon(ofuosod)
2. llonerolmocmmwalon

The letter of recommendation should come
from the schuol principal or district coordinator.
This letter should address thres iterr. *

1. professiona’ veed of the applicant,

2. benefk of the applicant’s participation
fo the school district, and

3. appoval and support to lead a workshop
for olher teachers during tha following
school year.

Matorials inust oe submitted by Friday,
April 16,1988, to:

Frank E. Crawley, insthute Director
institute in Physical Sclance

Science Education Center, EDB 340
The University of Texas at Austin
Austin, Texas 78712

g::t additional applications or information
‘Ms. Laura Avanl, (512) 471-7354.

sBxeL ‘unisny
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INSTITUTE N PHYSICAL SCIENCE
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A SUMMEROPROGRAM
FOR

ELEMENTARY AND SECONDARY

TEACHERS OF PHYSICAL SCIENCE
N THE
AUSTIN METROPOLITAN AREA,
EDUCATION SERVICE CENTER-REGION 15,

AND PHARR-SAN JUAN-ALAMO ISD

THE UNIV"RSITY OF TEXAS AT AUSTIN
COLLEGE OF EDUCATION

JUNEG JULY 8, 1968

SPONSORED BY

THE TEXAS HIGHER EDUCATION
COORDINATING BOARD

AND
THE SCIENCE EDUCATION CENTER

Frank E. Crawley
Institue D°  ~tor

» ssistant Directors
Lowel J. Bethel, Sclence Education
Roger ... Bengtson, Physics
Robert E. Wyatt, Chemistry

Science Education Centor
The University of Texas at Austin
(512) 471-7354




Application Form
Institutes in Physical Science

Nema__ #Ygars Teaching____  Orade Level(s)
* (Last name) (First name) (M1 or Maiden for registration purposes)
Social Security Number _ _ - - __ (for registration purposes)
Home Address. Ctty Tip
Schoo! r which you presently teach 150
School Mailing Address__ City Tip
Education
Collega/University ottended Dotes Major Degree(s) gronted
Home phone(—_)._- ~ School phone(____)____-
Courses you presently teech and the number of classes of eech (Secondery teechers only)
Qourse Number of classes
) :
ya
3
4
S
6
Lovel(s) & Field(s) of Certification

Areyou a former UT-Austin student ? YES NO (rircleone) If YES, under whet name ?

Arsyou presently enroiled ir a graduste program ? YES NO (circle one)
i YES , i whet institution are you currently enrolled ?
Areyou interested in receiving information about admission to the Graduets Schoot at UT- Austin ? YES NO (circle one)

Please check the cour-ses you wish {0 take in the instituts in Physicel Science (maximum of 2)
O Frontiers in Physical Science (all teachers) O Concepts in Physics (Secondary teacher's only)

D concspts in Physical Sctence ( Elementary teachers onty) O concepts iquanistry ( Secondary teachers only)

Q 2




Instituts in Physicel Science
Genersl Questionnaire

Directions: Please take 8 few minutes tc answer several questions regarding your reasons for
sttanding the institute in Physicel Science ond the extent to which your needs were met. Fos!
fres to fnclude st the end any additionel comments thet you think might be helpful in planning
future institutes for teachers of science.

T QP PAPTE

Neme (Lest, First, Mi):

Sociel Security Number: - — ™ e —— ——
Whel wes your major reeson for stiending the Institute in Plysicel Sclence?
(chack es meny 6s app'y)

O Complete certification requirements

0 Seek endor sement 10 teach physice! science

O interested in phrysical science

D Obtain instructicoel meteriels

D improve methods of iseching physical science

D Other( please explain)

Prior to this summer memmemhdemmwormmcyu institute designed
specifically for teachers of stience? O Yes ONo if yes, snswer the following questions:
o When did you last attend 8 teacher institute? (mon. and yeer)

o Didyou receive finoncial support 10 attend the teache institute? DYes ONo (fyes,
what was the source of the funds?

Pleess indicate your neads prior o sttending the Institute in Physicel Science regerding
gasistance from @ science educstion resource person (e.g., 8 science coordinstor , 8
consultant, or encther ieacher ) for each of the following: (Circle * on each line.)
Would Like
Usuelly WouldLike  Assistance
Do Not Assistance ond Receive
Need But Receive
Assistance
Establishing instructione) objectives
Planning lessons
Leerning new ‘saching methods
Actually isaching lessons
Developing eppropriste tests
Stimulsting criticsl thinking
Obtaining informetion sbout instructionel
melerisls
Obtaining subject metter informetion
Implementing discovery/inquiry epproech
Using menipuletive or hands-on meteriels
Obtaining information ebout science cereers
Mus?~ating tachnical applicstions ot paysicel
science concepts

-—b ed el e b b

-t b -t
N NNNNON NNNNNNE

(Continued on next page)
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Would Like
Usuelly WouldLike  Assistance
Do Not Assistance end Receive
Need Bul Receive  Adequate

Assistance Littieor None  Asststonce
Obtaining equipment/meterigls for eclivities
end investigations 1
Meintaining squipment 1
Working with small groups of students 1
Maintsit.. g discipline 1
Articulating fnstruction across grade levels |
Gelting students interested in physical science 1

NNNNNON
WU WANWN

Plesse indicete which needs were adeguately met by your fnstructor(s) in the Institute in
Physicel Science. (Circle letter designations, e-r) .

esbcde? ghijkl mnopgqr

Please indicale which needs were NOT edequately met by your instructor(s) in the Institute
in Physice) Science. (Circle letisr designations, &-r)

ebcdef ghijkl mnopgqr

When you think about other teschers in your school who tasch phvysical science whet do you
gee their most pressing nesds to be? (Circle letter designetions, e-r)

ebcdef ghijkl mnopgqr

If you are a high school science tsacher , pleese snswer the following questions.

9.

10.

Whet is the neme of the high school in which you teech?

is the physicel science courss required of ell students (i.e., besic, reguler , end advanced or
gifted and talented) for high school gradustion? Yes No (Circle one)

lfphysimlscimlsm'lomiredm.wmd\stmtsremmtnu}ou in
physice! science?
BasicD Reguler D Advenced/0ifted end Telented O (Check es mony os apply)

Overall, do physical science teeschers in your school meet the TEA requiroment for 8
leboratory science course, namely 40% of instructiona! time devoted to laboratory
fnstruction? Yes No (Circleone)

Estimate the fa;lurerdefu' students enrolled in physical science in your school (in %)

(Continued on next pege)
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Poge 3

12. How often o you usamhu(trﬁollowimwmunsinmlmmmcws)? i
o tachnique doss nat apply 10 your class(es), pleass oircle 1, "Nover®.

(Circle one on each 1ine)

LessThen Atlesst Atlesst  Just

- OnceA  OnceA OnceA  Abat

Never  Month  Month  Week  Daily
o Lecture 1 2 3 4 5
b. Discussion 1 2 3 4 -]
¢. Studsnt reports of projects 1 2 3 4 5
d Workshests 1 2 3 4 S
e Leboretory 1 2 3 4 S
f. Televised insiruction 1 2 3 4 5
¢ Progremmed instruction 1 2 3 4 S
h. Computer-assisted instruction 1 2 3 4 5
1. Testsor quizees 1 2 3 4 S
j. Contrects 1 2 3 4 5

k. Simulstions (role-pley,

debates, panels) | 2 3 4 S
). Field trips, excursi.'s | 2 3 4 5
m. Guest speakers | 2 3 s S
n. Teacher demonstrations | 2 3 4 5

Thenk you for your time, petience, and help.

In the space below fee! free to offer eny sdditiona! information concerning your needs and

expectations, the needs of othes .cachers of physical science in
Institute in Physical Science Program.

J i

your school, o the operation of the




Name: S e

Activities and Investigations Questicnnaire
Course:

General Directions: In the questionnaire you are sbout to complete we ask questions which
make use of rating scales with seven places; you are to mark with an “X" in the place thet best

describes you opinion. For example, f you were asked io rete “The Westher ir: Austin™ on such
0 scsle, the seven places should be interpreted es follows:
The Westher in Austin bed
exiromely quils  slightly neither slightly  auils extremely

If you think the Westher in Austin is “sxtremely good®, then you would place your merk as follows:
The Weether inAustin
good__ X : : bed

extremely  quite shmny: neither snmu; mitz: extremely

I you think the Weather in Austin is "quite bad”, then you would place your mark s follows:
The Weather in Austin
good : : : X bad

extremely quite  slighlly neither slightly quite extremely
if ly'ou think the Weather in Austin is “neither good nor bad”, then you would pl=> your merk s
follows:
The Westher in Austin

good : : X e b
extremely quite  slightly neither slightly  quite extremely

You will also be using a rating scale with likely-unlikely &s end points. This scale is to be
interpreted in the same way. For example, i vou were asked (o rate “The Weether in Austin is
Hot, June 6-July 8" on such 8 scale, it would eppeer &s follows:
The Weather in Austin is Hot, June 6-July 8
Ikely : : : : : unlikely

extremely quite  siightly neither slightly quite ‘axtremely

if you think that it is “extremely likely" that the weather in Austin is Hot, June 6-July 8, you
would make your mark es follows:

The weeather in Austin fs Hot, June 6-July 8
likely _ X : : : : : : unlikely
extremely quite  Slighth’ neither Slightly quite extremely

in mek ing your ratings pleese remember the following points:
1. Plece your marks in the middle of spaces, not on the boundar ies:
X : : : X
this not this
2. Besure you answer 8l items—plesse do not umit any.
3. Never put more than one X" merk on o single scale.
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Poage 2

Specific Directions: inthis questionnaire we are mainly concerned with your views towerd
the behavior, “Use of SOX of the Activities end Investigations Completed in this Institute in
Phrysical Science course With the Students | Teach Next School Yeer®. To save reeding time
end space this behavior will be shortened {0 read, “Use of the Activities and Investigations
With Students | Teach Next Yeor "

intertion
| intend to use the activittes and investigations with students | teach next yeer.

more : : : less
wlsithrably somewhat slimtty 50% slighlly somewhat considerably

Attitude towerd the behavior
My use of the activities and investigations with students | teach next yeer {s

beneficiel : : harmful
utremely quite shmtly neither slimtly quite utremely

: : : : : : bad
exiremely quite  slightly neither slightly quite extremely

rewording : punishing
axtremely Qite slimtly neither slimtly Quite extremely

pleasant : : : unplessant
extremely quite slmtly ne:ther slightly quite cxtremely

Qutcome Evalugtions
1. Crestingin stu&nts more intemt in physical scientz is

extremely @ite  shightly  neither slimtty quite nxtmnmzlym‘d
2. Helping students to umtmd phystml science is

axtromelv quite sltmtly neither s\tmtly Quite tnttremetylmd
3. Covering8ll the physical science topus tnclumd inmy course (m level) is

Nutremely wie sighly reither siighlly  quite extremely

4 nousumotwms htu‘asttntwhlmphwiml mtenm is

atremely @i Sightly reither. STy quite ottnmetyw
S. Helping students see applications of phrysical science concepts in their datly lives is

extremely quite  slightly nefther Slightly  quite extremely

wll Toxt Provided by ERIC
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. M&r;g students ectivety involved in learning physical scieme fs hed
extremety qQuite smmy mmer mmuy Qi cxtramely
. Oiving students mm using physieel scieme equipment is bad
mruncly Quite slimtty neﬂher slimny quite cxtremcly
. Dev.loping in students the ability to use the vocabulary of physical science is
extremely quie  slighlly neither slightly quite extremely
. Helping students develop criticel thinking and problem solving skills is
exiremely quite  slightly neither slightly  quite extremely
. Teaching physical science 1o students of differ ing ages, abilities, and interests i:w
extremely quile  slighlly neither slightly  quite extremely
. mwM for students the physical science concepts and principles they study :;d
extremely quite  slighlly neither slightly  quite extremely
. Providing opportunmes tor students to interu:t with one enolher md the tsache&s
extremely Quite slimtty mither slighny Quite extremety
. Moking physieel science more intemting ond 1un is
bed
cxtremely Qite slighny neither slimuy qQuite extremety
Behavioryl beliefs
1. My useof the activities and investigations with the students i teach next yeer will creste in
students more inleres! in physical scnence
likely : unlikely
extramely Quite slid'-tly neither slimtly quite extremely
2. My useof the ac.vities and investigetions with te students | teach next yeer will help
students to mum phystcel science
likely : unlikely
extremely Qite slimtty neither slimuy quite extremely
3. My useof the ectivities end investigetions with the students | teech next yeer still allows
me to cover ell the phwwel science topics inclubd in mycoursa (m level).
likely unlikely
extremely quite shmuv neither slimtly quite exlremely
4. My useof the ectivities and investigations with the students | tesch next yeer will boost
other teamers interest in teaching physlcal science

lkely : unlikely
extremely quite sley neither slimtly quite extremely

E KC (Continued on next page) 30
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Pae 4

5. My use of the activities and investigations with the students | teech next yeer will help
students see applications of physical science concepts in their daily lives.

Vikely : : : : : : uniikely

exiremely quite  sligtly neither slightly quite extremely

6. My use of the ectivities and investigations with the students | teach next yeer will get
students actively involved in lesrning physice! science.

likely : : : : : : untikely

exiremely quite clighlly neither slighlly  quite extremely

7. My use of the activities and investigations with the students | teech next yser will give
etudents exper fence using physical science squipment.

likely : : : : : : untikely

extremely quite  slightly neither slighlly  quite extremely

8. My use of the activities and investigations with the students | teach next yesr will develop
in students the sbility to use the vacabulary of physicel science.

Hkely : : : : : : untikely

extremely quite  slighlly neither slightly quits extremsly

9. My useof the activities and investigations with the students | teech next yeor will help
students develop thinking and problem solving skills.
likely : : : f— : : unlikely
exiremely quite  slightly neither siightly quite exiremely

10. My use of the activities and investigations with the students ! teech next yeer will enable
me {o better teech physicat science 1o students of differing ages, abilities, and interests.
likely : : : : : : untikely
extremely quite  slightly neither slighlly quite exiremely

11. My use of the activities end investigetions with the students | teech next yeer will clerify
: for‘ students the physical science concepts end principles they study.
fkely : : : : : :
extremely quite  slightly neither slighlly  quite extremely

12. My use of the activities and investigations with the students | teech next yeer will provide
opportunities for students to interact with one another and the {sacher.

Hkely : : : : : : uniikely

extremsly quite  slighlly neither slighlly quile extremely

13. My use of the activities and investigetions with the students | teech next yeer will make
“gm‘rysical science more interesting and fun.
] : : : : . :
extremely quite  slighlly neither slightly quite extremely

unlikely

unlikely

Now we would Hke 10 know how you think other people feel about your use of the ectivities end
investigations with the students you tsach next schoo) yeer.

Qo Sy
ERIC  (continued on next pege) ©
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Most people who are tmportmt to me thtnk
| should | should not

use the ectivities and tnvastimtions with the sttmnts l tmh next yesr.
Normative beliefs

My suparintanthnt thinks
l shautd : | should not
use the activities and investigations with the studants I teach next yeer,
2. Parents think
| should : { should not

use the activities and invastimtions with the stuthnts I toech next yeer.

3. Myprincipal andather wnool aﬂninistrators think
1 should — : | should not
use the activitias and invastiwtions with the stutbnts | taach next yeer.

4. Students think
| should : | should not
use the activitlas and lnvastlwtions with the students | taach next yeer.

S. Other science taachars think
1 should : I should not
use the activities and invastimtims with the students I teech next yeer.
6. My chpartmant ahairparson (team lsadar) thinks

{ should : { should not
use the activitias and invastigations with the stutbnts | taach next yesr.

Motivation to comply
1. Generally spesking, how much do you want {o do whet your superintendent thinks you

should do?
Yery much : : : : : : Not &t al)
2. Generally speaking how much cbyuu want todo what parants think you should do?
Yery much : : Not at all
3. Generally spesking, how much do you want to do what your principal and other school
administrators think you should tb'>
Yery much : : : : : -— Not at all
4. OGenerally spaaking how much myou want todo what stuthnts think you should do?
Yery much : Not ot ol
S. mgospa&im. how much do you want o do what other science teachers think you
Verymuch____: SR : : : Not ot o)

« r-
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) 6. Generally spesking, how much do you want 10 do what your depertment cheirper3on ( teem
leader ) thinks you smuldcb?
Yery much : : : : : Notatall

Now we would like 10 know about the factors thet might help or prevent your use of the activities
end investigations with the students you teach next school year.

Perceived behavioral control
1. Itis mostly up to me whether | use the activities and investigstions with the students |
teach next school yesr,
True : : : : : : False

2. The supply and accessibility of meterials and equipment needed for me {o use the
octivities and lnmugutlms with the students I teach next year con bst be described &s
edaquate : inadequete

3. Too much class time is needad for me to use the activities and investigations with the
students | teuch next schml yeer,

Agree : : : : : Disogree

4. There is very little | can do to raake sure | use the activities and investigations with the
students | teach next school yeor.
Agree : : : : : - Disxgree

S. My class(es) will be too large for me to use the activities and investigations with the
students | teach next scrml yesr,

lkely : : : : : unlikely
6. | lack enough planning and preparation time to use the activities and investigations with the
students | teuch next sctml yesr,
Agree : : : : : Dissgree

7. Compere the curriculum you tesch with the curriculum you will be tesching if you use
the activities and investigations with the students you teech next school yesr. How often
would the goals, objactives and mantiol elaments of both be similar‘>

frequently : never
8. If 1 wanted to | could use the activities and investigations with the students | teach next
school yeer.
likely : : : : : : unlikely
9. | have the knowledge needed (o use the activities and investigations with the students | teach
next school yeer,
likely : : : : : : unlikely

10. Theclassroom | teach in hes the facilities | need to use the activities end investigetions with
the students | teach next school yaar
lkely ?— : : : unlikely

-
o,
C>
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11.  Studsnts | teach lack the ability and interest for me o use the activities end investigstions
with the students | teach next SChoot yeer.

Agres Disegree
12. For me to use the activities and investigations with the students | tsech nc::t school yeer is
easy : : : : : : difficulty

13. Of the activities and investigations availsble (o me 10 use with the students | teech next
school yeer | have actuslly {ried

more : : : : : : less

considerably> somewhat> slightly exactly SO siightly< somewhat considerably¢

14, The principal and other tsachers support my use of the activities and investigetions with
"ihe ‘:tumnts | teach next school yeer-,
8 : : :

1S. How much control do you have over whether you use or do not use the activities and
fnvestigations with the students you teach next school yeer?
complete very little
control : : : : : : control

unlikely

Now we would like to know some basic information about you, your preparation, and teaching
exper fence.

1. iIndicateyour sex. Male Female (Circleone) 2. How oldareyou?

3. Which of the following designations best describes the location of the school in which you
will teach thisyser? (Check only one)
Major urban (population 2 450,000) Major suburban
— Central city (populstion 100,000 - 450,000) ___ Central city suburban
—_— &n&pevmnt town ( population 25,000 - 100,000) — Rural
her

4, {nwhat eree(s) do you hold certification to teech? (Check as meny 8s apply)
Not certified
—— Provisional ( Lecking some requirements)
— Elementary education (Specify grades )
—— Secondsry Education ( Science Composite)
— Secondary Education ( Two single subject fields)
The two single subject fields are:
— Other (Plesse specify)

S. How many years have you been teeching?
6. How mony yeers heve you been teaching science? physical science?
Thenk you for your time, patience, end cooperation in completing this

questionnaire. In the space below snd on the back fee! free to write any comments
or suggestions you may have for improving the Institute in Physicel Science.

Freank E. Crewley
Project Director
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SUMMER INSTITUTE IN SCIENCE
Course/Instructor Eveluation
Course Title:

Directionz: Below are 1isted several statements thet could be used 1o gzscr ibe your opinton about
e course you are about to complets and your instructor in the course. Indicate the extent
to which you agree with sech statement using the following response scele

$D - Strongty Disegree
D - Disagree
U = Uncertsin

A- Ayee
§A - Strongly Agree

The insiructor wes well prepered for class.

Class instruction was time well spent.

The nstructor made me feel free {0 ask questions and express my idees.

The instructor wes intallectuslly stimulsting

The instructor revealed enthusissm for teeching the course.

Aztivities and discussions clar ified concepts for me.

The instructor gave adequete instructions for ectivities, investigations,

and essignments.

Tests questions were clear.

Test questions covered topics included in the course.

10. The texts end referances used in the course were appropriste.

11. Class activities were appropriste to my neads.

12. The instructor was interested in making me 8 better tsacher of
physicel science.

13. | lesrned much information applicable to teaching physical science.

14. | will probebly be satisfied with my grade in U%is course.

15. | found ihis course 1o be interesting.

16. | enjoyed stisnding Cless.

17. | will recommend this course to other tsachers interested in enrolling
in a physicel science coures.

18. | will use the information covered in this course when | teech.

19. This course has increased my inisrest in teeching physicel science.

20. The pece of the cour-se was about right.

21. The number of topics coversd was sufficient.

22. Neme three lessnns (lopics) thet you consider 1o have been the best and three thet you
consider to be most {n need of improvement. st

2
3

cCccCcCcCC cccCcCc cCccCcccC ccceceay
g

VP NOAMUN

LBLBYE LBLLY BLBLLE BBLLLY
CUOUD TDOOUU UOU0OU 900000
>>>>> PIPP> PIB>> >IF>>>
eRYLY LLLLY LLLLY LLLLLY

23. Are there topics (concepts) thet were not included in the course thet you think should heve
ranimlumd? if 50, list thotnpies(cnncapt%).
2 4

lfywhoveumtmlmmlsthatywwwldMketomdremnthism.wﬂutwnmme
back of this pege.
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{nstitute in Physica) Science
Program Evelustion
Please mark with an “x" in the space provided the course(s) in which you were enrollad

O Concepts in Chemistry O Concepts in Physicel Science
D Concepts in Physics D Frontiers in Physical Science

Direclions: Below are listed several statements that could be used lo describe your opinion ebout
the Institute in Physical Science Program. indicate the extent to which you agree with each
statement using the following response scale:

SD-Strumyl;m

D ~ Disagres
U - Uncertain
A - Agree
SA - Strongly Agree |
(Cirgle one) |
1. Before atlending the Institute in Physicel S~ience, | was worried cbout |
going back tc schoc). SODDUASA
2. | wos unessy about attending & summer progrem held ot UT-Austin. SODDUASA
3. The Welcoming Banquet helped to Clarify Institute expectstions,
, ond requirements. SODUAS
4. rive weeks is an appropriete length of time for the Instituts. SODUASA
$. The langth of time for each class meeting wes accepisble.
~ Three he~s per meeting for chemistry/physics/physicelscience. SD D U A SA
= Five and:, nalf hours per class meeting for Frontiers in
Physicel Science. SO DUASA
6. The resource guides will be useful for- tseching physicel science. SDDUASA
7. The textbooks and materigls used in each course were well chosen. SODDUA M
8. Teacher-conducted workshops ere an effective meens for sprecdiny
the word to other leachers ebout Ins*tuts activitiss/investigations. SO DUASA
9. 11ntend to use the course materfals, - . 'ivities, end investigations
when {saching physice! science. SO DUASA
10.  The Institute in Physicel Science Progrem was well organized. SDDUASA
11.  Members of ths Institute stafl wers helpful. SO DUASA
12. The Institute in Physical Science sccomplished its goels:
- to improve sscondi'y teachers’ undsrstanding of fundsmantal
concepts in phivsics and chemistry, SODUAS

- {o improve i’ and sixth grade teech’ ~3' undsrstanding of physice)

science and p~ovide them with traininy it ths use of physicel

science activities and investigations and the Essential Elements to

%each physical science in grades five end six, SODUAS
- 1o provide high schoo! physice! science teechers with training in tne

use of activities and investigations stressing the development of the

Essential Elements when teaching introductory physics and chemistry

concepts included in the physical science cosurse, and SODUABSA
- {0 updste teachers’ knowledge of research ii science sducstion relatad

{o the teaching and learning of science and of research and development

activities in physics, chemisiry, and lachnology taking placs with*n

the Austin metropolitan community. SODUASA

(continua on next pege)




13.
14,

inthe

Overall, the Institute in Physios! Science was s sucoess. SODDUASA
1 will encourage teachers 10 apply for future Institute in Physicel
Science programs. SODUVUA S

1 would like my neme added to the mailing list to be considared for
futurs teacher training programs held et the Science EducationCanter. SD D U A SA

Neme:
Adoress:
City, Stste: Zip Code:
Teleyhone: (— — ) — — = —

space below feel free {0 offer eny additional comments and suggestions thet you think might

be helpful in planning futurs Instituls in Physical Science programs.

!




